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Abstract 

Schedule P is a complex document, requiring careful preparation for its completion and 
sophisticated analysis for its use. This paper proceeds step by step through each section of 
Schedule P, explaining the requirements for each column, showing the cross checks with other 
Parts of the Schedule and with other exhibits in the Annual Statement, suggesting methods to 
facilitale the completion of the Schedule, and demonstrating the reserve adequacy analyses that 
can be performed with these data. This paper should simplify the task of completing your own 
company’s Schedule P and deepen the rewards of analyzing those of your peer companies.” 

‘* I am indebted to Richard Roth and John Bray, each of whom Lwice reviewed earlier drafts of 
this paper and suggested numerous corrections and additions. Richard Roth is Assistant 
Insurance Commissioner of California and the architect of much of the new Schedule P. John 
Bray has conducted seminars on completing Schedule P, and he prepared many of the Schedule P 
exhibits for the NAIC Annual Statement lnsfructions manual. I am also indebted to Jerry Scheibl 
and Rulh Salzmann, who clarified for me several items regarding extended loss and expense 
reserves in Part 5 and the distribution by accident year of unallocated loss adjustment expense 
reserves in Part 1. The remaining errors in this paper, of course, are my own. 
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COMPLETING AND USING SCHEDULE P 

Schedule P is a large and complex section of the Annual Statement, demanding actuarial 
expertise to complete and to understand. The “cross checks” performed by the National 
Association of Insurance Commissioners (NAIC) compare the Schedule P figures within its 
various parts. wifh other pages of the Annual Statement, and with Schedule P data from the 
preceding year. The NAIC uses Schedule P for three of the Insurance Regulatory information 
System (IRIS) tests, and investment analysts use the Schedule to measure the adequacy of a 
carrier’s held reserves.1 Actuaries need a thorough understanding of this Schedule. both to 
complete it for their own company or client and to evaluate the performance of peer companies. 

Purposes of the Schedule 

Schedule P is designed to measure loss and loss adjustment expense reserve adequacy, both 
retrospectively and prospectively. Part 2 is a retrospective test, by accident year and line of 
business, of reserves held in prior years. The totals from the one year and two year 
retrospective tests, shown in the Part 2 Summary exhibit, are used for the IRIS tests 9, 10, 
and 11. 

Several prospective tests of loss reserve adequacy may be done with Schedule P data. Part 3 
provides paid loss development triangles. and the difference between Parts 2 and 6 provides 
case incurred loss development triangles.2 Link ratio “tail factors” may be estimated from the 
Part 2 “prior years” row. Average severities, whether incurred or paid, may be estimated 
from the claim count figures in Parts 1 and 3. once full histories have been developed.3 

Schedule P has numerous other functions as well. II provides data to compute the required 
excess statutory reserves over statement reserVes for four lines of business: Automobile 
Liability (Personal and Commercial), Other Liability, Medical Malpractice, and Workers’ 
Compensation. It shows both direct and net experience, to evaluate the effects of reinsurance 
recoveries on accident year loss ratios by fine of business. It shows payments and reserves for 

1 For a description of the IRIS tests, see National Association of Insurance 
Commissioners, Using the NAIC Insurance Regulatory Information System: Property and 
Liabilify Edition (Kansas City, Missouri: NAIC, 1989). For an example of financial analysis 
using Schedule P data, see Thomas V. Cholnoky and Jeffrey Cohen, Property/Casualty tnsurance 
tndustry Loss Reserve Analysis (Goldman Sachs, June 23, 1989). 

2 “Case incurred losses,” or paid losses plus case reserves, are often termed “reported 
losses.” A triangle of case loss reserves, or Part 2 minus Part 6 minus Part 3, may also be 
formed; see the discussion below in the text. 

s The reporting of claim counts for accident years prior to 1989 is optional, hindering 
analysis of average claim cost trends. In addition, the lack of claim count data from the 
Automobile and Workers’ Compensation involuntary market reinsurance pools hampered such 
analysis from the 1989 Annual Statement (this problem is now being resolved). 
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losses and loss adjustment expenses by accident year, thereby isolating blocks of business with 
good or poor experience. 

Schedule P was extensively revised for the 1989 Annual Statement. This paper explains what 
data is required for the Schedule. how the exhibits should be completed, and what cross checks 
are used by the NAIC. It then shows how the Schedule P data allows prospective analyses of loss 
reserve adequacy, using both paid and incurred loss developments. 

Experience Period - Liability and Property Lines 

Beginning with the 1989 Annual Statement, all lines of business are included in Schedule P. 
The liability lines, which were included in the pre-1989 Schedule P, show 10 accident years of 
data, plus a “prior years” row: 

1. HomeownerslFarmowners 
2. Private Passenger Auto Liability/Medical 
3. Commercial Auto/Truck Liability/Medical 
4. Workers’ Compensation 
5. Commercial Multi-Peril 
6. Medical Malpractice 
7. Special Liability (Ocean Marine, Aircraft [All Perils], Boiler and Machinery) 
8. Other Liability4 
9. Internationaf.s 

The property fines, which were in Schedules G. K, and 0 before 1989, show 2 accident years of 
data, plus a “prior years” row: 

1. Special Property (Fire, Allied Lines, Inland Marine, Earthquake, Glass, Burglary 8 
Theft) 

2. Auto Physical Damage 
3. Fidelity, Surety, Financial Guaranty, Mortgage Guaranty6 

4 In the 1991 and subsequent Annual Statements, Products Liability, which is now 
included in Other Liability. will be reported as a separate line of business. Presently, Products 
Liability experience, with complete Schedule P exhibits. is reported in a supplement to the 
Annual Statement. 

s The “International” fine was included in Schedule 0 prior to 1989, though it now uses 
a 10 year exhibit, as the liability lines do. 

s This is the Schedule P subdivision. In the “Underwriting and Investment Exhibit,” 
pages 8-l 0 of the Annual Statement, Mortgage Guarantee does not appear as a separate line of 
business, but may be included as a ‘write-in” fine of business. State regulations for mortgage 
guarantee coverage vary between guarantees on first and subsequent mortgages. California 
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4. Other (Including Credit, Accident and Health). 

Reinsurance experience that was included in Schedule 0 (line 30) prior to 1988 is now shown 
as Reinsurance D. with a “10 year” exhibit format, though data is shown only for accident years 
1987 and prior.7 Reinsurance for accident years 1988 and subsequent is divided into three 
parts: nonproportional property, nonproportional liability, and financial tines (Reinsurance A, 
B. and C In Schedule P).* Proportional reinsuranca is shown as assumed or ceded premiums, 
losses, and expenses in the exhibits for the appropriate lines of business. 

The Summary exhibits show 10 accident years of data, plus a “prior years” row. 10 accident 
years of data must therefore be kept for a// lines of business, since all ten years for every line 
are used for the Summary exhibits.9 

For the individual accident years, the premiums are calendar year but the losses and expenses 
are cumulative accident year. For instance, the 1985 premiums shown in column 2. 3. and 4 of 
Part 1 are calendar year earned premiums; they are not changed for subsequent EBNR (Earned 

statute requires guarantees on first mortgages to be monoline; that is, they can not be issued by 
an insurer writing other lines of business. Guarantees written on subsequent mortgages may be 
written by a carrier having “a certificate of authority to transact the business of credit 
insurance.” See the California Legal Code, §12640.10. subsection (a). 

7 There is one exception: unearned premium reserVes for the reinsurance line in the 
1987 Annual Statement, shown in the Underwriting and Investment Exhibit, Part 2A. 
“Recapitulation of all Premiums,’ Column 5. line 30 (page 8), are reported as Reinsurance D 
earned premiums in the 1988 and subsequent Annual Statements. The Schedule P exhibits for 
Reinsurance D do not contain rows for accident years subsequent to 1987. If 12/31187 
reinsurance unearned premium reserves are reported as Reinsurance D earned premiums in 
the succeeding years, these premiums must be included in the Part 1 Summary exhibit to 
ensure consistency with the “Underwriting and Investment Exhibit,” page 7. “Part 2 - 
Premiums Earned,” line 32 (Totals), column 4 (Premium Earned During Year). 

e Reinsurance A, B, and C correspond to the “2 year,” “10 year,” and financial lines of 
business, with the following exceptions: (1) Ocean marine and boiler and machinery. which are 
part of the “Special Liability” line, are included in reinsurance A. (2) Credit, which is part of 
the ‘Other” line, is included in reinsurance C. (3) International is divided among reinsurance 
A, B. and C according to the type of business reinsured. For a complete listing of the lines, see 
the NAIC Annual Statement Instructions: Property and Casualty, op. cit., page 59-2. 

e See the NAIC Instructions. page 57-1: “Since the Summary of each part contains ten 
years of development, the information from the “Prior” line in the Property Lines, Sections l 
through L, must be supplemented for the eight accident years preceding the two most recent 
years.” One widely used Annual Statement software package therefore shows 10 accident years. 
a “two year prior line,” and a “ten year prior line’ for the property lines of business Schedule 
P exhibits. 
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But Not Reported) adjustments. The 1985 paid loss and expense figures in columns 5 through 
11 of Part 1 are Cumulative accident year figures: that is, payments from January 1, 1985, 
through the Statement date for accident year 1985. The 1985 unpaid loss and expense reserves 
in columns 13 through 21 are the reserves held on the Statement date. For example, in the 
1990 Annual Slatement. these are the reserves held on December 31, 1990. for accident year 
1985. 

For the “prior years” row, no earned premiums are shown. In Part 1, the loss and expense 
payments, and the salvage and subrogation reimbursements, are only those made or received !n 
fhe most recenf calendar year. 10 In pari 3, the loss and expense payments are those made since 
January 1 of the second calendar year shown along the column headings. (Thus, for the 1990 
Annual Statement, these are payments made since January 1, 1982.) The unpaid loss and 
expense reserves are the reserves evaluated at the Statement date for Part 1, and at each 
December 31 for Parts 2 and 6.11 

Part 1 - Current Valuation 

Part 1 shows cumulative experience by accident year at the Statement date. Premiums, losses, 
and allocated expenses are shown separately for “direct and assumed” and for “ceded,” so that the 
user may determine the effects of reinsurance recoverables on reported loss ratios (columns 
27, 28, and 29).‘2 13 If the direct and assumed loss ratio is significantly higher than the net 
loss ratio, the business ceded may be poor. If so. the reinsurers may cancel treaties. raise 
reinsurance rates, or underwrite facultative business more carefully. Thus, the nef loss ratio 
is influenced by the reinsurance market at the current time. The direct and assumed loss ratio 
rellects the quality of the primary insurer’s book of business, and it may be a good predictor of 
both the direct and net loss ratios in fufure years.14 

10 See the NAIC Insfrucfions. page 57-l. 

1 1 See the exhibits at the end of the “Schedule P” section of the NAIC Instructions. 

12 Member allocations from intercompany pooled business are reported in the “direct 
and assumed” column. The NAIC Insfructions, page 59-1. consider such business to be 
“assumed,” though not “ceded” (since the cession is from a pool, not from an individual 
company). See also the “sample situation” on page 59-4 of the Insfrucfions. 

13 The assumed business is proporfional reinsurance only: non-proportional 
assumptions are reporied separately in the reinsurance lines. Thus, the assumed business is 
similar to the direct, in that it is not subject to the fluctuations of excess of loss treaties. 

14 Note Richard Roth’s remarks at the 1989 Casualty Loss Reserve Seminar: 
“Surprisingly, very few companies - particularly small companies - have any idea how 
profitable or whether they are making money or whether the business being ceded is profitable 
or not profitable. Once they pay that reinsurance premium they don’t care, it’s just gone. 
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Parts 2, 3, and 6 show historical loss triangles for net losses and ALAE only: there are no 
corresponding triangles for direct business. However, historical loss triangles for direct and 
assumed business can be formed by joining Annual Statements from several years. For 
instance, by March 1, 1994, a five year historical loss triangle of direct and assumed business 
can be developed from the Schedule P, Parts 1, of the 1969 through 1993 Annual Statements. 

Most insurers keep direct premium and loss statistics by calendar year. Ceded and assumed 
statistics are often available only by fiscal year or contract year. Involuntary market 
reinsurance pools in Workers’ Compensation and Commercial Automobile use fiscal years ending 
August 31 or September 30.15 To complete Schedule P. you must take the fiscal year 
experience - assumed and ceded premiums and losses . add estimated figures for the remainder 
of the current calendar year, and subtract the amounts added the previous year. 

The estimates must be divided by accident year. Voluntary market statistics may be a poor base 
for the involuntary market division by accident year if these markets are growing at different 
rates. In Workers’ Compensation, for instance, the involuntary pools are expanding in 1989 
and 1990. though there is little growth in the voluntary market. Thus, involuntary market 
losses are now more heavily weighted in recent accident years than are voluntary market losses. 
To properly allocate the estimates of involuntary market reinsurance pool premiums and losses 
by accident year, you must adjust the distributions for differing growth rates by calendar year 
and market. 

Premiums 

Premiums are recorded by calendar year. Once entered, they are “frozen,” and are not adjusted 
for subsequent EBNR (Earned But Not Reported) developments. Suppose a carrier issues 
Workers’ Compensaiion retrospectively raied policies. Poor experience on one block of 
business will raise the loss figures at subsequent valuations for the appropriate accident years. 
The additional premiums received are coded to the currenf calendar year, not to the years when 
the policies were issued.16 Schedule P would show overstated loss ratios for the year of policy 

Well, what happens is if the business that is being ceded is consistently unprofitable, we know 
that two or three years down the line they’re not going to have any reinsurance. Also, it says 
that the business that they’re writing is probably underpriced and that they will soon have 
problems” (Richard J. Roth, Jr., “Changes to Schedules 0 and P,” 7989 Casualty Loss Reserve 
Seminar Transcript, page 86). 

15 The Commonwealth Automobile Reinsurance (CAR) facility in Massachusetts also 
handles Personal Automobile business, with a fiscal year ending September 30. 

1s That is. the additional premiums in excess of the estimated EBNR reserve calculated 
at the end of the accounting period when the premiums were earned. This EBNR reserve is 
shown in the “Underwriting and Investment Exhibit.’ page 8. Part 2A. “Recapitulation of All 
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issuance and understated loss ratios for Ihe current year.1 7 

In Part 1 Of Schedule P, the “prior years” row is used only for payments made or received in 
the current year. or reserves held on open cases as of the statement date. No figures are shown 
for premiums on the “prior years” row, since no matching lo losses is possible. 

The latest calendar year nel earned premium shown in Schedule P, Part 1, column 4, row 11, 
for each line of business must equal the net earned premium shown on page 7, “Underwriting 
and Investment Exhibit.” Part 2. ‘Premiums Earned,” column 4. Premium figures from 
earlier years must agree with Ihe figures in the preceding years’ Annual Statements.18 

Loss and Loss Expense Payments 

Columns 5 through 11 show loss and loss expense payments by accident year. For the individual 
accident years listed in column 1. these are cumulative payments. For instance, for accident 
year 1985. column 5 shows loss payments on direct and assumed business from January 1. 
1965. through the Statement dale. For the “prior years” row, Ihe payments are only those 
made in the current calendar year. Thus, for Ihe 1990 Annual Statement, these are the 
payments made from January 1, 1990, through December 31, 1990. 

Columns 5 and 6 are net of salvage and subrogation received.19 Column 9 is for information 
only: it is not used to calculale subsequent columns. (Note that column 11 equals columns 5- 
6+7-8+10; it does not involve column 9.) Salvage and subrogation is generally small for all 
lines of business except automobile physical damage (Part 1 J). 

Premiums,” column 4. “Reserve for Rate Credits and ReVospective Adjustments Eased on 
Experience.” 

17 Upon reviewing an earlier draft of this paper, Richard Roth commented: “An 
acknowledged weakness of Schedule P is the mismatch between losses and premiums by year. 
especially for reinsurance and Workers’ Compensation. Early drafts of Schedule P addressed 
this problem; however, the problem is not that easy 10 solve. II is not enough just to add a 
column for policy year premiums. Whole triangles of premiums musl be reported.” Richard is 
correct. EBNR reserve analyses can be as complex as loss reserve analyses, and they require 
full historical triangles for accurate projeclions. 

1s If there is an intercompany pooling agreement which has changed over time. then Ihe 
comparison with prior Annual Statements can be done only on a consolidated basis. See the 
discussion in the text on intercompany pooling. 

19 See ihe NAIC /nstrucfions, page 59-I : “Loss payments are to be reported net of 
salvage and subrogation received in Schedule P.’ Outstanding losses, however, are gross of 
salvage and subrogation expected. The same procedures are used in the “Underwriting and 
Investment Exhibit,” Parts 3 and 3A. pages 9 and 10. 

6 

8 



Distribution of Unallocated Expenses 

Allocated loss expense payments, such as defense counsel fees, are related to specific claims and 
can therefore be assigned to accident years. Unallocated expenses in column 10 are claims 
department overhead and salaries; they are assigned to accident year by formula. Item #4 of the 
Schedule P Interrogatories describes the procedure: 

The unallocated loss expense payments paid during the most recent calendar year should be 
disfributed lo fhe various years in which losses were incurred as follows: (1) 45% to the 
most recenf year, (2) 5% lo fhe new! most recent year, and (3) fhe balance lo all years, 
including the most recent, in proportion to fhe amount of loss paymenfs paid for each year 
during the most recenl calendar year. If the distribution in (1) or (2) produces an 
accumulated distribution to each year in excess of 10% of the premiums earned for such 
year, disregarding all distributions made under (3) such accumv!ated distribufion should be 
limited lo 10% ol premiums earned and fhe balance distributed in accordance with (31. 

The assumptions underlying this procedure are that (1) half of unallocated loss adjustment 
expenses are incurred when the claim is reported (costs of setting up files and initial 
investigations), and half are incurred when the claim is settled (costs of issuing checks and 
final negotiations), and (2) 90% of claims are reported during the year when the accident 
occurred, and 10% are reported the following year. Thus, unallocaled expenses related to claim 
reporting are assigned lo the most recent two accident years in a 9 to 1 (or 45 to 5) allocation, 
and unallocated expenses related lo claim settlement are allocated in proportion lo loss 
payments. 

No fixed procedure is suitable for all lines of business. Many Products Liability claims are not 
reported until years after the accident date, and insurers providing this coverage spend much 
lime negotiating settlements and handling the claims. The statutory distribution procedure 
assigns too much unallocated expenses to the most recent years. Workers’ Compensation 
permanent disability cases may have weekly indemnity payments extending over the victim’s 
lifetime, though most unallocated expenses are incurred when the claim is first reported and 
investigated. The statutory distribution procedure assigns too little unallocated expenses 10 the 
most recent years. Nevertheless, ii is difficult to determine the proper assignment of 
unallocated expenses to accident year, so the simple statutory procedure has endured.20 

The Annual Statement instructions do not say whether director net loss payments should be used 
to distribute the unallocated loss expense payments to accident year. On the one hand, the 
unallocated expenses are related to direct loss payments. The reinsurance compensation for the 
ceding insurer’s expenses appears as an offset to commissions, not to loss adjustment expenses. 

20 See Ruth Salzmann, “Estimated Liabilities for Losses and Loss Adjustment Expenses,” 
in Robert W. Strain, (ed.), Properfy-Liability Insurance Accounting, Fourth Edition (1986), 
page 83. 
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Thus, logic dictates that direcf loss payments be used to distribute unallocated adjustment 
expenses.21 

On the olher hand, column 10 contains net unallocated expense payments; no direct figures are 
shown.*a Moreover, only net loss payments were shown in Schedule P before 1989. The same 
distribution procedure for unallocated loss expense payments was used prior to 1989. Thus, 
past practice dictates that we continue to use net loss payments to distribute unallocated 
expenses. 

Suppose the company has the following 1990 experience for a line of business all of whose 
claims are settled within 5 years: 

Exhlblt 1: Dlstrlbutlng Unallocated Loss Expenses by Accident Year 
(Flgures In thousands of dollars) 

Cal/Act Earned Losses Paid 
Year Premium in 1990 

1986 8.000 200 
1987 8.500 500 
1988 9,000 800 
1989 9,000 2,000 
1990 9.500 2.500 

Calendar 1990 unallocated year 
loss adjustment paid: expenses 600 

45% of $600,000, or $270,000, is allocated to 1990, and 5% of $600,000. or $30.000. IS 
allocated lo 1989. The remaining $300,000 is allocated in the same proportion as paid losses: 

21 According to Richard Roth, this was the intention of the NAIC. Furthermore, as John 
Bray has pointed out to me, most companies include all the unallocated loss adjustment expenses 
in columns 10 and 21 in the “direct and assumed” totals in column 24, implying that all or 
almost all of these expenses are direct. 

22 See the NAIC Instrucfions, page 59-1: “In Part 1, salvage and subrogation received 
and unallocated loss expenses paid and unpaid should be reported net of reinsurance, if any.” As 
Richard Roth points out, though, there will be little if any reinsurance recoveries for 
unallocated loss adjustment expenses. 
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__-~~____-----___--_____________________----~---------~---~~~---~- 
Exhlblt 2: Dlstrlbullng Unallocated Loss Expenses by Accident Year 

(Figures In thousands of dollars) 

CallAcc Losses Paid Paid Loss Unallocated Expense Distribution: 
Year in 1990 Percentage Step 3 Steps 1 8 2 Total 

1986 200 3 % 10 0 IO 
1987 500 a 25 0 25 
i 988 800 13 40 0 40 
1989 2,000 34 100 30 130 
1990 2.500 42 125 270 395 

Total: 6,000 100% 300 300 600 

Claim Count 

Column 12 shows the number of claims reported on direct and assumed business. The losses 
incurred to date (that is, paid losses plus case reserves) on direct and assumed business divided 
by the number of claims reported provides the average claim cost. A comparison of (i) a 
carrier’s trend in average claim cost by accident year for a given line of business with (ii) 
either industry averages or appropriate monetary inflation indices may help identify 
deteriorating or improving books of business. 

Claims may be counted either “per accident” or “per claimant.” Automobile liability insurance 
illustrates the difference. If an insured driver causes an accident and injures three other 
persons, each of whom seeks Bodily Injury compensation, are there three claims or just one? 
Carriers may use either definition, and the choice must be reported in Question 7 of the 
Schedule P Interrogatories: 

7. Claim count information is reported (check one): (a) per claim ___-_ 
lb) per claimanf _____ 

Column 12 asks for number of reported claims on direct and assumed business. The assumed 
business includes experience assumed from the involuntary market reinsurance pools: 
Workers’ Compensation, Commercial Automobile, and Massachusetts (Commonwealth 
Automobile Reinsurance, or CAR) Personal Automobile. 

In past years, the involuntary market reinsurance pools did not request claim counts from 
servicing carriers, and they were unable to reporl the required claim count information to 
member companies for the 1989 Annual Statement. The NAIC recognized this problem and 
postponed the requirement for involuntary market assumed claim counts until the 1990 Annual 
Statement - at which time assumed claim counts must be included in column 12. The 
Automobile Insurance Plans Services Office (AIPSO), the National Council on Compensation 
Insurance (NCCI), and the Commonwealth Automobile Reinsurance (CAR) are gathering the 
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needed data by accident year, and they expect to report the allocations to member companies by 
the end of 1990.23 

Loss and Loss Expense Reserves 

Columns 13 through 22 show loss and loss expense reserves by accident year, valued as of the 
Statement date. separately for case and bulk reserves. Before 1999, Schedule P. Part 1F. 
showed IBNR reserves separately from case reserves. It was unclear whether Ihe development 
on reported cases should be classified as IBNR or as case reserves, and insurers chose different 
definitions of IBNR. TO avoid inconsistency among carriers, the Annual Statement divided 
reserves between (i) case and (ii) bulk + IBNR. All formula reserves, whether for 
development on reported cases or emergence of unreported cases, comprise the “bulk + IBNR” 
reserves.24 

Although Schedule P makes no distinction between true IBNR and other bulk reserves, the 
Underwriting and Investment Exhibit, Part 3A. Unpaid Losses and Loss Adjustment Expense, on 
page 10, shows separate numbers for each component. Page 10. columns la, 1 b, 2, and 3, show 
reserves for reported cases (“Adjusted or in Process of Adjustment”), for direct, assumed, 
ceded, and net business. Columns 4a. 4b. and 4c show IBNR reserves, for direct, assumed, and 
ceded business.ss The cross checks between Schedule P. Part 1, and Page 10 are as follows: The 

23 The NAIC lnstrucfions for claim count reporting in Part 1 say: “The number of claims 
reported is to be cumulative by accident year. The number of claims reported in each accident 
year is equal to the number of open claims at the end of the current year plus cumulative claims 
closed with and without payment for current and prior calendar years” (page 59 thru 71 -l), 
and “For each year, Column [12] should include the cumulative number of claims reported 
through the annual statement date for pooled and non-pooled business.” In other words, 
cumdahe reported claims must be shown for each accident year. 

The Part 3 instructions say “The number of claims closed with and without loss payment must 
be reported for 1990 and subsequent years in which losses are incurred” (page 75-l). The 
term “1990” is an error: it should read “1999.” (I am told that the Instructions will be 
revised to substitute 1989 for 1990 in this sentence.) 

2* The NAIC lnstrucfions list four categories of bulk reserves: “The bulk and IBNR 
reserves for losses and allocated loss expenses are intended to include reserves for incurred but 
not reported claims, for reopened claims, for development on case reserves of reported claims, 
and for aggregate reserves on newly reported claims without specific case reserves” (page 80- 
1). 

2s Some insurers, however, show all bulk reserves in columns 4a, 4b, and 4c on page 
10. consistent with the reporting in Schedule P. The NAIC /nsfructions provide very brief 
guidance. For columns la and lb, “Adjusted or in the Process of Adjustment.” the lnstrucfions 
say: “include: All losses which have been reported in any way to the Home Office of the company 
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sum of columns 13 and 15 in Schedule P, Part 1, row 12, should equal the sum of columns la, 
lb, 4a, and 4b on page 10. The sum of columns 14 and 16 in Schedule P, Part 1, row 12, 
should equal the sum of columns 2 and 4c on page 10. Columns 17 - 18 + 19 - 20 + 21 in 
Schedule P. Part 1, row 12. should equal column 6 on page 1 O.ze 

Many claims examiners set a single case reserve for a claim, used to pay both losses and 
allocated loss adjustment expenses. Columns 17 and 18, case basis reserves for allocated 
adjustment expenses unpaid, would be zero for these insurers. Zero entries in columns 17 or 
18 are acceptable to the NAIC, as long as the appropriate reserves are recorded in columns 19 
and 20. 

Dlotributlng Unallocated Expense Reserves 

Schedule P contains no instructions for distributing unpaid unallocated loss adjustment 
expenses to accident year, as required for column 21. A simple procedure is (i) to use the 
rationale for the distribution of unallocated expense payments, (ii) to assume that IBNR claims 
are reported in the year that they are paid, and (iii) to assume that the “bulk + IBNR” reserves 
consist of true IBNR, not development on known cases. If so, the unallocated expense reserves 
should be distributed in the same proportion as case reserves plus twice the IBNR reserves.27 

on or before December 31 of the current year. Provision for losses of the current or prior 
years, if any, reported after that date would be made in Columns 4a and 4b as Incurred But Not 
Reported” (page 10-l). For columns 4a. 4b. and 4c, “Incurred but not Reported,” the 
hstruclions conclude: “Incurred but not reported reserve estimates should be sufficient to 
cover claims which may be reopened in future periods.” The Instrucfions do not explicitly stale 
where development on case reserves is to be included. 

26 lf your company uses the same split between “case” and “IBNR” reserves on page 70 
as in Schedule P, then the cross checks are simpler: column 13 in Schedule P. Part 1, row 12, 
shouid equal the sum of columns 1 a and 1 b on page 10, and so forth. 

27 Ruth Salzmann. “Estimated Liabilities for Losses and Loss Adjustment Expenses,” in 
Robert W. Strain, (ed.). Properfy-Liabilify insurance Accounfiing, Fourth Edition (1989). 
pages 83-84. describes this procedure in more detail: 

“By combining the intent and arithmetic of the footnote to the schedules, the total unallocated 
LAE liability is the sum of two products: (1) the liability for reported losses times the 
paid/paid ratio @ 50%, and (2) the IBNR liability times the paid/paid ratio @ 100%. 

“These two calculations can be reduced to one: 

“Unallocated LAE liability I .5 paid/paid ratio Y (Total loss liability + IBNR liability).” 

IBefore 1989. the procedure for distributing unallocated loss adjustment expense payments to 
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Neither of the latter two assumptions noted above are completely accurate: IBNR claims often 
have a long lag between report date and seftlement date, so assumption (ii) assigns too little 
unallocated expense reserves to recent years. Most carriers have case reserve development on 
reported cases, so assumption (iii) also assigns too little unallocated expense reserves to recent 
years. Since Ihere is no statutory prescription for this distribution, you should choose a 
procedure that seems most appropriate for the line of business.sa 

accident years was described in a footnote to Schedule P, Part 1. not in the Annual Statement 
instructions. Salzmann’s paid/paid raatio is the ratio of “unallocated loss adjustment expense 
paid to losses paid for the most recent calendar year(s).“] 

As Ruth Salzmann has explained IO me, “The method is not put forward on its own merits; 
rather, it is appropriate only because it is consistent with the assumption underlying the 
formula allocation of paid unallocated loss expenses by accident year. Thus, the method does no 
more than anticipate future lormula allocations.” Claim reporting and settlement patterns 
allow a better distribution of both paid and unpaid unallocated expenses by accident year: see the 
following footnote. 

Wendy Johnson, in “Determination of Outstanding Liabilities for Unallocated Loss Adjustment 
Expenses,” Evaluating insurance Company Liabilifies (Casualty Actuarial Society 1988 
Discussion Paper Program), pages 301-314. suggests another means of using claim emergence 
and settlement patterns to estimate the unallocated loss adjustment expense liability. She 
assumes that unallocated expenses are incurred over the life of the claim, with a double 
weighting during the year when the claim file is set up (though no heavier weighting when the 
claim is paid). Under this assumption, the distribution of unallocated expense reserves by 
accident year would give less weight to IBNR loss reserves, with the exact weight depending on 
the average duration of claims in the given line of business. Moreover, the appropriate 
distribution would depend on the relative trends for loss costs and unallocated expenses, as 
Johnson discusses in her paper. 

as Richard Roth has informed me “the ULAE reserve can be determined from claim count 
data.” A prescribed procedure must wait until claim counts are available for a sufficient 
number of accident years, since only claim counts for accident years 1989 and subsequent are 
required. The New York Insurance Department is presently working on a procedure lo 
distribute ULAE reserves to accident year. Richard has added that the statutory formula for 
distributing paid ULAE is also ‘an open topic for research.” 

Ruth Salzmann notes that the statutory distribution of paid unallocated expenses by accident 
year assumes that 90% of claims reported are incurred in the current accident year, and 10% 
of these claims are incurred in the previous accident year. In truth. these percentages vary by 
line: in lines with rapid claim emergence, such as Homeowners’, a higher percentage of reported 
claims are incurred in the current accident year than in lines with slow claim emergence, such 
as Other Liability. The actual claim emergence pattern by line may eventually supercede the 
90%-10% split in the statutory formula. 
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Claims Outstanding 

Column 23 shows the number of claims outstanding on direct and assumed business. If there are 

few partial payments on open cases, then the ratio of (column 13 minus column 14) lo column 
23 shows the average value of an outstanding claim. This ratio may be misleading, since (a) 
loss development on reported cases is included in Ihe bulk reserves shown in columns 15 and 
16, but (b) one can not include columns 15 and 16 in calculating fhe average value since 
these columns include IBNR reserves, and IBNR claims are not included in column 23. In lines 
of business with periodic payments on open cases, such as Workers’ Compensalion and 
Automobile No-Fault benefits, the average value of an open case can not be determined from 
Schedule P. 

Columns 24 through 29 are calculated figures. Column 24 equals the sum of columns 5. 7, 10. 
13, 15. 17, 19, and 21. Column 25 equals the sum of columns 6, 8. 14, 16. 18. and 20. 
Column 26 equals Ihe difference between columns 24 and 25, or the sum of columns 11 and 22. 
Columns 27 through 29 are the ratios of columns 24 through 26 10 columns 2 through 4. 

Interest Discount 

Columns 30 and 31 show the “discount for the time value of money.” All loss and expense 
reserves in Schedule P are undiscounted, except for Workers’ Compensation pension cases, 
where the tabular discount may be shown.29 If the loss and expense reserves on Page 3 of the 
Annual Statement are discounted, these columns are needed lo facilitate a reconciliation with the 
undiscounted values shown in Schedule P. The statutory discount in Workers’ Compensalion 
tabular reserves is included in both Schedule P and Page 3, so no entry in column 30 is 
needed.= 

Intercompany Pooling 

Column 32 shows the intercompany pooling arrangements. Member companies of an insurance 
group often redistribute premiums, losses, and expenses according to participation formulas. 
Column 32 shows the company’s share of the group figures. 

The instructions to the Annual Statement say, “The pooling percentage is to reflect the 
Company’s participafion in the pool as of year-end.” If an insurance group modifies the pooling 
arrangement. there may be an apparent change in Ihe incurred or paid loss development due IO 
the intercompany agreement, not lo changes in claims handling or reserving patterns. 

29 See the NAIC Instructions. page 57-i: “A discount implicit in tabular reserves may 
be included in Schedule P. Otherwise, Schedule P is to be presented on a non-discounted basis.” 

30 John Bray has pointed out to me that columns 33 and 34 show the discounted values at 
the statement date only. Undiscounted values at prior year ends are reported in Ihe appropriate 
columns of Part 2. Discounted values at prior year ends, or the figures that would correspond 
to the balance sheets in previous Annual Statements, can not be obtained from the current year’s 
Schedule P. 
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Therefore, “any relro;lcfive change in pooling parficipafion will require appropriate 
reslatement of Schedule P. ‘3 1 

The individual company historical figures in the 1990 Schedule P will not necessarily agree 
with the entries of previous years. For instance, suppose a member company of an insurance 
group received 40% of the entire group’s revenues and paid 40% of the group’s losses and 
expenses In 1988. In 1990, its pooling participation changed to 70%. Leaving the original 
40% participation figures for 1988-1989 would distort lhe loss development patterns: its loss 
payments and reserves were 40% of the group total in 1988 and 1989, but its payments and 
reserves were 70% of the total in 1990. Its loss triangles would show large jumps in both 
payments and reserves between 1989 and 1990. To facilitate the use of the loss development 
patterns, the company should restate all past figures to a 70% participation percentage. 

Columns 33 and 34 show lhe effect of the discount for the time value of money on the loss and 
expense reserves. If no discount is used, column 33 equals columns 13 - 14 + 15 - 16, and 
column 34 equals columns 17 . 18 + 19 - 20 + 21. If a discount is used, then these sums 
should be multiplied by the discount factor to obtain columns 33 and 34. 

Excess Statutory Reserves 

It is difficult lo estimate required reserves for immature accident years in long tailed lines of 
business. Paid loss ratios remain low for several years after the policy period, and optimistic 
reserving may underestimate ultimate losses. The NAIC therefore requires additional reserves 
for immature accident years in certain lines of business when the statement reserves seem low. 

The excess sfatutory resewes are determined by formula. Two procedures are used: one for the 
long tailed liability lines of business, and one for credit insurance. 

Excess Reserves - Long Tailed Lines 

Excess statutory reserves are calculated for four long-tailed lines: Automobile Liability 
(Personal plus Commercial), Workers’ Compensation, General Liability. and Medical 
Malpractice.32 The formula uses net earned premium from Part 1, Column 4, and net toss 
ratios from Part 1, Column 29, for the most recent eight years. If the most recenl three 
accident years do not meet a minimum loss ratio criterion, additional reserves must be held by 
the company. These reserves are shown in the Schedule P interrogatories (page 82) and on the 

31 See Insfrucfions. page 59-3. I am indebted to Richard Roth for clarification of these 
statements. 

32 Before 1989. Personal and Commercial Automobile liability were combined on 
Schedule P. so the excess statutory reserves were determined from the combined loss ratio. 
Although Personal and Commercial Automobile liability are now shown separately in Schedule 
P, the procedure for calculating the excess slatulory reserve has not changed. Some insurers. 
however, calculate the required excess reserves for Personal and Commercial Automobile 
liability separate and add the final figures. 

14 

16 



“Liabilities, Surplus and Other Funds” balance sheet, page 3, line 15: “Excess of statutory 
reserves over statement reserves.” 

The minimum loss ratio criterion is determined by a combination of historical experience and 
statute. The net loss ratios in column 29 for the five accident years immediately preceding the 
three most recent accident years are examined. Accident years that have less than $1 million in 
net earned premium (column 4) are discarded. If at least three accident years remain, then the 
lowest one is the minimum loss ratio criterion. The minimum loss ratio is capped between 60% 
(or 65% for Workers’ Compensation) and 75%. If fewer than three accident years have at least 
$1 million in net earned premium, then 60% (or 65% for Workers’ Compensation) is the 
minimum loss ratio. 

If the reporfed net loss ratios in the three most recent accident years are at least as great as the 
minimum loss ratio, no excess reserves are needed.33 Otherwise, additional reserves must be 
carried by the company to bring the net loss ratios in the three most recent years up to the 
minimum loss ratio.34 

Excess Reserves - Credit Insurance 

The excess statutory reserves for credit insurance do not depend on historical experience. The 
credit insurance data is divided into three parts: (a) policies in force on the statement date; (b) 
policies that expired in the fourth quarter of the most recent year; and (c) all other policies. 

(a) For policies in force on the statement dale, the excess statutory reserVe equals 50% of the 
premiums earned on these policies minus the losses incurred (both payments and reserves); 
the excess reserves may not be less than zero. 

(b) For policies that expired in the fourth quarter of the most recent year, the excess statutory 
reserVe equals 50% of the premiums written on these policies minus the losses incurred (both 
payments and reserves); the excess reserves may not be less than zero. 

33 The reported loss ratio here means the loss ratio reported in Schedule P, not the loss 

ratio for reported claims. 

34 The NAIC Insfrrrcfions add: “If the company has permission from its state of domicile 
to discount loss and loss expense reserves, the Company should compute the excess of statutory 
reserves over statement reserves using its discounted loss and loss expense reserVes rather 
than the undiscounted reserves” (page 83-l). This is particularly Important for Medical 
Malpractice, where permission to discount is often granted. 
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(c) No excess statutory reserves are needed for other credit insurance policiesss 

Auxiliary Exhibits 

Schedule P provides three loss triangles for each line of business. Part 2 shows incurred 
losses; Part 3 shows paid losses, and Part 6 shows bulk reserves. The incurred tosses in Part 2 
are the sum of paid losses, case reserves, and bulk reserves. A triangle of case incurred losses, 
or paid losses plus case reserves (often termed reported losses). can be formed as the Part 2 
triangle minus the Part 6 triangle. A triangle of outstanding case reserves can be formed as the 
Part 2 triangle minus the Part 6 triangle minus the Part 3 triangle. 

Each triangle includes allocated loss adjustment expenses.36 Thus, Part 3 includes paid 
allocated expenses, Part 2 includes incurred allocated expenses, and Part 6 includes bulk 
reserves for allocated expenses. Before 1989, Parts 2 and 3 of Schedule P included all loss 
adjustment expenses, not just allocated toss adjustment expenses. 

The historical triangles show net experience, or direct plus assumed business minus ceded 
business. Historical triangles of direct plus assumed business only can be formed by combining 
Annual Statements of successive years, using exhibits from Schedule P, Part 1. For instance, in 
1993 one can compile historical exhibits of direct plus assumed business for four accident 
years from the 1989 through 1992 Schedule P’s, using columns 5, 7, 13, 15, 17, and 19 of 
Part 1.37 

Several other items are shown in the Schedule P auxiliary exhibits. Part 2 shows one and two 
year loss developments for all lines of business. Part 3 shows the number of claims closed. 
with and without loss payments, for eight lines of business. Part 4 shows loss portfolio 
transfers, or portfolio reinsurance ceded and assumed. Part 5 shows experience under claims 
made policies for three lines of business. All figures are shown by accident year. 

3s I have heard conflicting opinions about the relationship between Mortgage Guarantee 
insurance and credit insurance excess statutory reserves. One view is that Mortgage Guarantee 
insurance is never included with credit insurance. In Schedule P it is included with Fidelity, 
Surety, and Financial Guarantee, and in the “Underwriting and Investment Exhibit” it is a 
“write-in” line. The other view is that Mortgage Guarantee insurance should be included with 
credit insurance on line 28 of the “Underwriting and Investment Exhibit” and its experience 
should be used in the calculation of the credit insurance excess statutory reserve [Schedule P 
Inlerrogatories, question l(e)]. See also footnote 6. which cites the California statute linking 
mortgage guaranty and credit insurance. 

36 In the discussions below of Parts 2, 3. and 6, the term “loss” refers to both loss and 
allocated loss adjustment expense. 

37 After four or five years, loss development patterns should not differ that greatly 
between direct and net business. Complete 10 year historical triangles for direct plus assumed 
business may not be worth the efforf needed to compile them. 
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The paid loss triangles in Part 3 are Ihe easiest IO compile, so we begin the discussion wrth 
these exhibits. 

Part 3 - Paid Losses 

Part 3 shows cumulative paid losses and allocaled loss adjustment expenses by accident year and 
evaluation date. The same accident years are shown as in Part 1: 10 years for the liability lines 
of business, two years for the property lines, and the appropriate segmentation for reinsurance 
business. Nevertheless, 10 years of data must be gathered for all lines of business, since they 
are included in the 10 year Part 3 Summary exhibit. 

The paid loss ligures can be derived from the prior Annual Stalement and Part 1 of the current 
Annual Stalement. Historical data for individual accident years . that is, all figures except 
those in the first row (“prior years”) and the right-most column (“current valuation”) - are 
unchanged from those in the previous year’s Part 3. The figures in the right-most column must 
equal the difference between Columns 10 and 11 in Part 1, except for the pnor line entries. 
Note that Part 1, Column 11, includes a// loss and loss expense payments, whereas Part 3 shows 
only loss and a//ocated LAE payments. Thus, unallocated LAE payments, or Part 1, Column 10, 
must be subtracted from Part 1, Column 11. 

The “Prior” Line 

The Part 3 “prior years” enlries can be obtained lrom the previous year’s Annual Statement, 
after a suitable modification of the figures. Suppose you are completing the 1990 Schedule P, 
using data (when appropriate) from the previous year. Take the “prior” and “1980” rows from 
the 1989 Schedule P. subtract from each figure in these two rows the cumulative paid losses 
and ALAE through 1981, then add the two rows. Discard the cumulative paid losses and ALAE 
through 1980 (which is now negative), keep the next entry (a zero) as the first figure in the 
new prior line, and enter the remaining figures in the rest of the row. For the last figure in the 
row, add the calendar year 1990 paid losses and AL4E for accident years prior to 1981 to the 
last cumulative total. The calendar year 1990 paid losses and ALAE for accident years prior to 
1981 are shown in the 1990 Schedule P, Part 1, column 11 minus column IO, “prior” row. 

An illustration should clarify this procedure. Suppose the 1989 Schedule P, Part 3, contains 
the following entries for one line of business: 
_-____-~~~_-----___--~~~~-~~---~--~~--~~----~----~~~~~-~~--------- 

Exhlbll 3: 1989 Schrdulr P, Part 3, Flrrt Two Rowa 

I I 1960 I 1981 I 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 1 

I Prior ( 0 ( 220 1 350 1 400 1 425 1 450 1 460 1 470 ( 475 1 480 I 
I 1980 ) 375 ) 600 1 650 1 700 1 750 ) 775 j 800 1 840 1 860 I 875 I 

Assume that in the 1990 Part 1 exhibit lor this line of business, the “prior years” row shows 
$22 thousand in column 11 (“Total net paid”) and $2 thousand in column 10 (“Unallocated loss 
expense payments”). 
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To complete the 1990 Part 3 exhibit, the cumulative payments through 1981 are subtracted 
from the first two rows in the 1989 Part 3 exhibit. In the example. $220 thousand is 
subtracted from the 1989 “prior years” row and $600 thousand is subtracted lrom the second 
row, giving the following: 

Exhibit 4: Adjustmonls to the 1989 Psrl 3 “Prior” Line 

I I 1960 I 1981 I 1982 I 1983 I 1984 I 1985 1 1986 I 1987 I 1968 I 1989, 
/ Prior I 01 01 130 I 160 I 205 1 230 1 240 / 250 1 255 I 260 I 
I 1980 ( -225 I 01 5.0 I 100 I 150 ( 175, 200 I 240 ( 260 I 275 : 

The two rows are summed. and the 1980 column is dropped: 

Exhlbll 5: CompMlng thr 1990 Psrl 3 “Prior” Line 

I I 1961 I 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 1 

I Prior I 01 160 1 280 I 355 1 405 1 440 I 490 I 515 I 530 I 

The 1990 payment is Ihe difference between column 11 and 10 in Part 1. For the “prior 
years” row, this is $22,000 . $2,000. or $20 thousand. This figure is added to the 
cumulative payments through 1989 in Part 3 to give the cumulative payments through 1990, 
or $550 thousand. 

Loss Reserve Adequacy - Prospective Valuation 

Part 3 is particularly useful for prospecfive evaluations of loss reserve adequacy, since it is 
not dependent upon company reserving policies. II is most effective for short and medium tailed 
lines, where there are substantial loss payments in the first year or two and claims settlement 
rates are stable; examples are Personal Automobile Liability and Workers’ Compensation. It is 
less useful for extremely long tailed lines, when the proportion of loss payments is small in the 
first year or two, and claim settlement rates may fluctuate; examples are Other Liability and 
Nonproportional Fteinsurance. Financial analysts often evaluate an insurer’s reserve adequacy 
by means of a paid loss development of data from Schedule P, Part 3.3s 

The format of a paid loss development analysis is as follows:ss Link ratios, or the ratios of 

3s See, for instance, Thomas V. Cholnoky and Jeffrey Cohen, Properly/Casualty 
insurance industry Loss Reserve Analysis (Goldman Sachs, June 23. 1989). 

3s Good introductory treatments of paid loss development reserving procedures are 
Ronald F. Wiser, ‘Loss Reserving,” in Matthew Rodermund. et al., Foundations of Casualfj’ 
Actuarial Science (New York: Casualty Actuarial Society, 1990). pages 178-187, and Timothy 
M. Peterson, Loss Resewing - Property/Casualty insurance (Ernst 8 Whinney, 1981), pages 

18 

20 



cumulative paid tosses at one valuation to cumulative paid losses at the preceding valuation, are 
catculaled for each accident year and valuation date. A prospective link ratio is determined from 

the historical link ratios in each column. 

NO uniform procedure for determining prospective link ratios is appropriate for ait lines and 
companies. One common approach is lo use the average of lhe most recent three to five link 
ratios, adiusted for random outliers and known or suspected trends. These prospective link 
ratios show the expected development between adjoining valuation points. Development factors 
from each valualion point to 10 years of maturity are the cumulative products of the adjoining 
link ratios. For example, the development factor from 6 to 10 years is the product of the llnk 
ratios (a) from 6 to 7 years, (b) from 7 to 8 years, (c) from 8 to 9 years, and (d) from 9 lo 
IO years. 

We illustrate this procedure with simulated data for a long-tailed line of business. The exhibit 
below shows the Part 3 entries as they would appear in the 1990 Schedule P, for accident years 
1981 through 1990. 
---_---_____---__------------------------------------------------- 

Exhibit 6: 1990 Schedule P, Part 3 ($000) 

I I 1981 ! 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 i 

I 1981 I 103 1 226 1 294 1 334 1 363 I 384 ( 398 ( 412 1 422 1 433 I 

119821 01 111 1 238 ( 309 ( 356 ( 3871 409 ( 428 ( 442 I 454 ; 

It9831 01 01 108 / 221 I 288 1 328 I 354 ( 375 I 391 ( 403 I 

I 19841 01 01 01 111 I 238 I 311 I 357 I 392 I 416 I 434 I 

I 19851 01 Of 01 01 135 I 299 I 394 1 458 1 504 I 534 i 

I 19861 01 01 01 01 01 146 I 314 I 418 1 490 ( 542 1 

I 19871 01 01 01 01 01 01 159 l 343 ( 463 1 546 ! 

I 19661 01 0) 0) 0) o/ 0) 01 146 1 353 1 485 1 

I 19891 01 01 01 01 01 01 01 01 152 1 406 I 

J 1990 I 01 01 01 01 01 01 01 01 01 156 i 

Paid Loss Link Ratios 

Paid loss link ratios are the ratios of (i) cumulative paid losses at a given valuation date for a 
specific accident year to (ii) cumutative paid lasses for the same accident year at a valuation 
date one year earlier. For instance, fhe paid loss link ratio from 2 years to 3 years for accident 
year 1987 is $463 thousand divided by $343 thousand, or 1.35. The complete set of link 
ratios is shown in the table below. 

181-196. A method for estimating loss development “tail factors” (among other matters) is 
presented by Richard Sherman, ‘Extrapolating, Smoothing, and Interpolating Development 
Factors,’ Proceedings of fhe Casualty Actuarial Society, Volume 71 (1984) pages 122-192. 
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Exhlblt 7: 1990 Schedule P. Psld Loss Llnk Ratlcs 

I I ll021 21031 3to41 4lo5l 51061 61071 71081 61091 9lolOI 

1 1981 ( 2.19 I 130 I 1.14 1 1.09 / 1.06 I 1.04 / 1 03 I 1.03 I 1.02 / 

I 1982 i 2.14 I 1.30 I 1.15 I 1.09 I 106 I 1.05 I 1.03 I 1.03 / I 
I 1983 I 2.04 
I 1984 I 2.14 
I 1985 1 2.21 

I 1986 I 2.15 

i 1987 j 2.16 

/ 1988 I 2.42 
J 1989 I 2.67 

I 1.29 
I 1.31 

I 1.32 

I 1.33 

I 135 
1 1.37 

I 

1 1.15 

I 1.15 

I 116 
1 1.17 

) 1.18 

I 
I L 

1.08 1 1.06 1 1.04 ) 1.03 I . I I 
1.10 / 1.06 / 1.04 / I I I 
1.10 I 106 / I I I - I 
1.11 I I - I I I I 

- I 
:; 

- I -I .i I 
I I - I .I .i 
I - I - i I I I 

Note that we have rotated the triangle, turning diagonals into columns. The second column in 
Exhibit 6 shows cumulative paid amounts on December 31, 1962. The second column in Exhibit 
7 shows paid loss development from 1 year after the inception of the accident year to 2 years 
after the inception of the accident year. In other words, each column of Exhibit 7 is the ratio of 
two diagonals in Exhibit 6. 

No link ratio is calculated for the 1990 accident year, since we have only one valuation. No link 
ratios are shown for the “prior years” row, since the time since inception of the accident year 
differs depending on the policy. 

We determine averages of the most recent 3 and the most recent 5 link ratios, and select 
prospective factors from the historical figures and expectations about changing future 
conditions. In this illustration, the selected link ratios lie between the three and five year 
averages. 
------------_----_------------------------------------------------ 

Exhlblt 8: Pald Loss Dsvolapmsnt Test of Resows Adsquscy 

3 v 

5 Y' 
Select 

2.42 

2.32 

2.35 

11021 21031 3to4t 41051 St061 6lo7l 71081 81091 9lo101 
Averages I I I I I I I I I 

1 1.35 1 1.17 1 1.10 I 1.06 I 1.04 ( 1.03 I I I 
1.34 1 1.16 1 1.09 I 1.06 I I I I 
1.34 1 1.17 ) 1.10 ) 1.06 1.04 1.03 1 1.03 1 1.02 1 

I I I I I 
2.06 1.54 1 1.31 I 1.19 1.13 1.08 1 1.05 1 1.02 I 

406 485 1 546 I 542 534 434 I 403 1 454 1 

836 744 I 7181 647 1 601 469 1 424 I 463 1 

I I I I I I I I 
Ultrmate 830 I 920 1 819 I 788 1 712 ( 662 I 516 1 466 I 510 I 

Incurred 898 I 866 I 802 I 787 I 7Q7 I 667 I 537 I 475 I 570 1 

Cumulalwe 4.83 
Pald to date 156 
Developed 754 

-___-________-__________________________---------------------- ---- 
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Paid Loss Developmerlt Factors 

The cumulative link ratios, or paid loss developmenl factors. are the cumulative producls of the 
appropriate “one year” link ratios. For instance. Ihe cumulalive link ratio from 7 to 10 years, 
or 1.06, is the product of 1.03, 1.03, and 1.02, which are the link ratios from 7 lo 8. 8 to 9. 
and 9 to 10 years. 

The losses paid lo dale are taken from the last column of Exhibit 6: $156 thousand IS the 
accident year 1990 paid losses, $406 thousand is Ihe accident year 1989 paid losses, and so 
forth. The 1990 paid losses are al one year of maturity and are lherefore placed below the 
development factor for one lo ten years. (Similar placement is used for paid losses of Other 
accident years.) The next row in Exhibit 8 shows losses developed 10 ten years of maturity. 

Paid Loss Tail Factors 

In several long-tailed lines of business, payments conlinue after ten years The percent of 
losses still unpaid after ten years may be estimated either (a) by a comparison of Parts 2 and 3 
or (b) from aggregate industry data: 

(a) Compare Par1 2, row 2, column 11 (incurred 1osses for the first listed accident year at the 
latest valualion) with Part 3, row 2. column 11 (cumulative paid losses for the first listed 
accident year at the latest valuation). This procedure is extremely sensitive lo random loss 
fluctuations, since it uses one ratio from a single company lo determine the development factor 
with Ihe greatest influence on the total estimate. This ratio may be heavily influenced by the 
mix of open claims after 10 years in a particular block of business, and it may not be indicative 
of future payments. 

(b) Use an expected ratio of ultimate losses to cumulative paid losses, based upon bolh industry 
averages and the characteristics of the insurer’s business. For this illustration, we have 
selected a final link ratio of 1.10. 

The “ultimate” losses in Exhibit 8 are the developed losses increased by 10%. These may be 
compared with the final incurred losses shown in Part 2. column 11, reported as the final row 
in Exhibit 6. The ultimate paid losses total $6.221 million, and ihe incurred losses shown on 
Part 2 total $6,244. The Part 3 prospective test therefore shows adequate reserves.40 

This prospective test of loss reserves assumes that incurred loss estimates after 10 years of 
maturity are adequate. If reserves are adequate for cases 10 or more years old, we would find 
little adverse development for the ‘prior years” row in Part 2. If reserves are deficient even 
after 10 years of maturity, we would find significant adverse development for the “prior years” 
row. 

40 Numerous variations of paid loss development analyses may be performed on Schedule 
P data. For a comprehensive treatment of an alternative method, which emphasizes average 
payment lags and a more sophisticated treatment of ultimate link ratios, see Richard G. Wall, 
“Insurance Profits: Keeping Score,’ Financial Analysis of lnsurancs Companies. (Casualty 
Actuarial Society 1987 Discussion Paper Program), pages 446-533. 

21 

23 



The converse of these statements, however, is not true: adverse development on the Parf 2 
“prior years” row does not necessarily indicate that similar development should be expected in 
the future. In some lines of business, insurers have changed policy forms to mitigate late 
development; the switch from occurrence to claims-made policies in Medical Malpractice is one 
example. And in some cases, the adverse development on the “prior years” row may be 
unrelated fo reserve adequacy. In Workers’ Compensation, for instance, an apparent “adverse 
development” on the “prior years” row is oflen the unwinding of the tabular interest discount on 
lifetime pension cases. In sum, loss development “tail factors” estimated from Schedule P data 
must be used with caution. 

Closed Claim Counts 

Columns 12 and 13 show the number of claims closed wilh and withoui loss payments. These 
claim counts are required for 1989 and subsequent accident years for eight lines of business 
(Homeowners’IFarmowners’. Personal Auto liability, Commercial Auto liability, Workers’ 
Compensation, Commercial Multi-Peril, Medical Malpractice, Other Liability, and Automobile 
Physical Damage).41 Claim count entries are optional for other accident years in lhese lines of 
business. No claim counts should be entered for other lines. . . 

For the 1989 Annual Slatement, insurers used different methods for reporting historical claim 
counts. Many carriers reported only claims closed in 1989 for the 1989 accident year, 
adhering to the minimum NAIC requirements. Some carriers reported claims closed in 19.99 
for all accident years. Other carriers reported cumulative claim counts for all accident years; 
this is the procedure which all carriers will be using by the end of the century.42 

If the carrier shows cumulative closed claims for each accident year, the ratio of column 11 to 
column 12 shows the average cost of a closed claim. Among mature years, this ratio should 
increase as the accident years move forward by the loss cost trend rate. Among immature years, 
this ratio may decrease as the accident years move forward, since small claims are generally 
setlled more quickly than large claims are. 

No historical claim count triangles are shown in Schedule P. Rather, claim count triangles must 
be compiled from successive Annual Slatements (see the discussion above on loss triangles for 
direct and assumed business). Claim counts have much shorter development palterns than 
losses do. Most claims are reported within two or three years and settled within four or five. 
By the mid-l 990’s. there should be sufficient Schedule P data to analyze loss cost trends. 

41 See the NAIC Instructions. page 75-l. Claim counts were not required for 
Homeowners’IFarmowners’ in 1989, and even the 1990 lnsfructions do not mention this line. 
Note. however, that the claim count columns for Homeowners’/Farmowners’ are no longer X-ed 
out, since now claim counts are required. Note also that the reference to accident year 1990 on 
page 75-1 of the lnstruclions is in error; it will be revised to 1989. 

42 The involuntary market reinsurance pools will be using this procedure for the 1990 
and subsequent Annual Statements. 

22 

24 



Part 2 - Incurred Losses 

Part 2 shows net incurred losses and allocated loss adjustment expenses (AIAE) by accident 
year and evaluation dale. The Part 2 entries are the sum of paid amounts, case reserves, and 
bulk reserves for both losses and ALAE. Each entry in Part 2 equals the corresponding entry in 
Part 3 plus the loss and ALAE reserves at that date. 

Part 2 is designed as a retrospective test of loss reserve adequacy.43 If the insurer sets 
perfectly adequate reserves, the incurred losses for each accident year will show neither 
upward nor downward development. The NAIC uses Part 2 of Schedule P for the loss reserve 
development tests in the Insurance Regulatory Information System (IRIS). 

IRIS Loss Development Tests 

For any accident year, column 11 of Part 2 shows incurred losses valued at the Statement date. 
and column 10 shows the corresponding valuation one year earlier. If the insurer has reserved 
adequately, an increase in payments would be offset by a take down of reserves. and there should 
be no change in incurred losses between valuation dates. Column 12 shows the lalest year’s 
change in incurred losses for all accident years except the most recent one (there is no 
“previous’ valuation for the most recent accident year). Column 13 shows the change over the 
last two years in incurred losses for all accident years except the two most recent ones. 

These reserve developments are summed over all lines of business and shown in the Part 2 
Summary exhibit. The total reserve development shown on row 12 of the Part 2 Summary is 
compared with policyholders’ surplus for the NAIC IRIS tests 9 and 10, which are retrospective 
tests of reserve adequacy. IRIS test 11, a prospective test of reserve adequacy, updates the 
“outstanding” loss ratios from the past two years by means of the one- and two-year reserve 
developments, and compares these ratios with the current year’s “outstanding” loss ratio. 

tRlS Tests 9 and 10 

IRIS test 9 divides the one year reserve development by the policyholders’ surplus at the end of 
the prior year, as shown on page 3. line 26, ‘prior year” column, or page 4. line 17. “current 
year” column. The resultant ratio is entered on page 22. line 61: “Percent of Development of 
Loss and Loss Expenses Incurred to Policyholders’ Surplus of Previous Year End.” A ratio above 
25% indicates a failure of test 9. 

IRIS test 10 divides the two year reserVe development by the policyholders’ surplus at the end 
of the second prior year, as shown on page 4, line 17. ‘prior year” column. The resultant ratio 
is entered on page 22, line 63: “Percent of Development of Loss and Loss Expenses Incurred to 
Policyholders’ Surplus of Second Previous Year End.’ A ratio above 25% indicates a failure of 
test 10. 

43 See the NAIC Instructions, page 72-l: ‘The schedule format provides a loss and 
allocated expense development overview to test the adequacy of the insurer’s reserves.” 
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The “Five Year Historical Data” exhibit on page 22 of the Annual Statement show the one and two 
year developments and the ratios for tests 9 and 10 for the most recent five years. 

IRIS Test 11 

IRIS test 11 evaluates the adequacy of the “outstanding” loss ratio. The outstanding loss ratio is 
the ratio of outstanding losses and loss adjustment expenses to the current year’s earned 
premium. The losses and premiums in this ratio are not matched: the numerator is unpaid 
losses and loss adjustment expenses for all accident years, whereas the denominator is earned 
premium for the current calendar year. This mismatch obstructs the usefulness of IRIS test 
11, since business volume growth or decline, or changes in the mix of business between 
property and liability lines, distort the “outstanding” loss ratio. 

Unpaid losses and loss adjustment expenses are reported on page 3. “Liabilities, Surplus and 
Other Funds,” lines 1. lA, and 2. Line 1 shows total loss reserves, including reinsurance 
payable on unpaid losses. Line 1A adds reinsurance payable on paid losses, and line 2 adds 
reserves for unpaid loss adjustment expenses (both allocated and unallocated). Earned premium 
is shown on page 4. “Underwriting and Investment Exhibit: Statement of Income,” line 1. 

IRIS test 11 adds the Schedule P. Part 2 Summary, reserve developments to determine updated 
outstanding loss ratios. The one year reserve development is added to the unpaid losses and loss 
adjustment expenses for the prior year. This sum is then divided by the prior year’s earned 
premium. The necessary figures are taken from the “previous year” column in the current 
Annual Statement, pages 3 and 4 (see the paragraph above). The two year reserve development 
is added lo the unpaid losses and loss adjustment expenses for the second prior year, and divides 
this sum by the second prior year’s earned premium. The necessary figures are taken from the 
“previous year” column in the previous year’s Annual Statement, pages 3 and 4. 

The two updated outstanding loss ratios are averaged, and then multiplied by the current year’s 
earned premium (from page 4, column 1, line 1, of the current year’s Annual Statement) to 
derive the indicated outstanding losses and loss adjustment expenses. This figure, minus the 
reported unpaid losses and loss adjustment expenses (from page 3, column 1, lines 1 +lA+2), 
is Ihe indicated reserve deficiency. A deficiency greater than 25% of policyholders’ surplus 
(page 3, line 26) indicates a failure of IRIS test 11. 

The NAIC is aware that changes in premium volume or mix of business may distort the results. 
Business growth overstates the reserve deficiency, though the NAIC believes the effect is not 
great: “Within the normal range of variations in premium from year to year, the distortion 
from changes in premium is not significant.“‘” A change in product mix from property to 
liability lines will understate the reserve deficiency, so the NAIC recommends that “For 
companies which have had major shifts in product mix, the estimated reserve deficiency or 

44 National Association of Insurance Commissioners, Using the NAlC insurance 
Regulatory Mormafion System: Ropefly and Liability Edifion (Kansas City, Missouri: NAG 
1999). page 27. 
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redundancy should be calculated separately for the major product groups. .“45 A decline in 
business volume. and a shift in product mix from liability to property lines, have the opposite 
effects from those mentioned above. though these changes are less common. 

Case Incurred Losses 

Part 2 includes bulk reserves, in addition to case reserves and paid losses. Actuaries project 
indicated reserves from historical experience, such as loss payments and reserves set by claims 
examiners, not from previous actuarial forecasts. Part 6 of Schedule P shows the bulk 
reserves carried by the company in past years in the same format as in Part 2. Thus, lhe 
difference between Parts 2 and 6 reflects the historical claims experience of Ihe company. The 
case incurred (or reporfed) loss development patterns derived from this experience can be used 
to prospectively estimate reserve adequacy.46 

Once again, we illustrate the analysis with figures as they would appear in parts 2 and 6 of the 
1990 Schedule P. 

Exhlblt 9: 1990 Schedule P, Part 2 ($000) 

I I 1981 I 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1986 I 1989 I 1990 1 
I 1981 I 563 1 524 1 514 I 501 / 494 I 482 I 485 I 486 / 486 ( 486 / 
I 1982 I 01 578 1 554 I 528 ( 526 1 519 ( 518 I 518 I 521 I 520 I 
I 19831 01 01 487 1 495 1 486 I 478 1 478 I 476 1 475 1 475 1 
1 19841 01 01 01 523 I 519 I 520 1 517 I 520 I 522 1 522 / 
1 19651 01 01 01 01 603 1 637 1 649 I 661 I 666 I 667 I 
I 19861 01 01 01 01 01 708 1 708 I 700 I 708 I 707 I 
1 19871 01 01 01 01 01 01 740 ( 761 I 786 I 787 I 
I 1988 I 01 01 01 01 01 01 01 800 I 800 1 a02 I 
I 1989 i 01 01 01 01 01 01 01 01 860 ) 866 I 

I 1990 I 01 01 01 01 01 Oi 01 01 0 I 898 I 

---------------------------------~~~~--------------~~~~~~~-------- 

For a well reserved company, Part 2 should show little upward or downward development along 
Ihe rows. This illustration shows no significant development for accident years 1982. 1983, 
1985, and 1987; slight downward development for accident years 1980 and 1981; and slight 
upward development for accident years 1984 and 1986. For all accident years combined. there 

45 /bid. 

4s Good introductory treatments of incurred loss development reserving procedures are 
Ruth E. Salzmann. Esfimafed Liabilities for losses and Loss Adjustment Expenses (West Nyack, 
NY: Prentice-Hall, 1984). pages 31-34; Ronald F. Wiser, ‘Loss Reserving.” in Matthew 
Rodermund. et al.. Foundations ol Casualty Actuarial Science (New York: Casualty Actuarial 
Society, 1990), pages 187-189; and Timolhy M. Peterson, Loss Reserving - 
Property/Casualty insurance (Ernst 8 Whinney, 1981), pages 196-224. I am indebted to Roy 
Morell, who first pointed out to me this use of Parts 2 and 6 for a prospective lest of reSWe 
adequacy. 
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is an 0.5% decline in incurred losses from the first report to the statement date, indicating 
accurate reserving. 

Part 6 shows bulk and IBNR reserves. Since bulk reserves are replaced by case reserves and 
payments as claims are reported and settled. we expect a steady decline along the rows. 
--------------------____________________-------------------------- 

Exhlblt 10: 1990 Schrdule P, Part 6 ($000) 

J 
I 1981 
1 1982 
I 1983 
I 1984 

/ 1985 

I 1986 

I 1987 

I 1981 I 1987 I 1963 I 1984 I 1985 I 1986 , 1987 / 1988 

1 348 ( 177 I 114 I 82 I 61 I 41 I 361 26 
I 01 326 I 190 I 119 I 85 I 62 I 471 35 

01 01 265 I 166 1 113 I 76 I 601 46 
01 01 01 296 1 167 I 114 I 811 60 
01 01 01 01 328 I 194 I 131 I 95 

01 01 01 01 01 410 I 231 / 142 

01 01 01 01 01 01 438 I 246 

L I 1990 1 

20 I 12 I 
28 I 20 I 
40 I 31 I 

50 I 38 I 
74 I 58 I 

100 I 62 I 
170 I 118 I 

/ 1988 I 01 01 01 01 01 01 01 462 1 246 I 146 I 
I 1989 1 01 01 01 01 01 01 01 01 515 I 238 I 
I 1990 I 01 01 01 01 01 01 Oi 01 01 560 1 

--___--_________---_---------------------------------------------- 

The difference between Parts 2 and 6 shows case incurred (or reported) losses plus ALAE. and 
may be used for prospective loss reserve adequacy tests. 
-------------------_---------------------------------------------- 

Exhibit 11: 1990 Schodulo P, Part 2 minus Part 6 ($000) 

J I 1981 I 1982 I 1983 I 1984 I 1% I 1986 I 1987 I 1988 I 1989 I 1990 ] 

I 1981 I 215 I 347 I 399 I 419 I 433 I 442 I 449 1 

1 1982 oi 252 1 363 1 409 441 I 457 i 471 

I 1983 01 0 1 222 1 329 373 / 402 I 418 
I 1984 01 0 I 01 227 352 1 408 I 436 
I 1985 01 0 275 I 443 I 518 

1 1988 01 0 I 01 01 0 0 0 I 298 I 477 

I 19871 01 01 01 01 01 01 302 

460 

483 

430 

460 

566 

558 
515 

466 I 474 I 

493 I 500 I 

435 I 444 I 

471 I 484 I 

592 1 609 I 

608 1 645 I 

616 1 670 ( 

I 1988 I 01 01 01 01 01 01 01 338 I 554 ) 656 I 
I 1989 j 01 01 01 01 01 01 01 01 345 1 628 I 

1 1990 1 01 01 01 01 01 01 01 01 01 338 1 
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Link Ratios and Development Factors 

Incurred loss link ratios shown below are formed in the same manner as paid loss link ratios. 
------------------------------------------------------------------ 

Exhibil 12: 1990 Schedule P. Case Incurred Lose Link Rallor 

! i 1 
/ 1981 i 1.61 
I 1982 i 1.44 

I 1983 I 1.48 

I 1964 I 1.55 
I 1985 1 1.61 
/ 1986 I 1.60 
/ 1987 I 1.70 

i 
I 
I 
I 
I 
I 
I 
I 

1.15 
1.13 

1.13 

1.15 

1.17 

1.17 

1.20 

I 3 10 4 L 4to51 5106 

I 1.05 I 1.03 I 1.02 

I 1.08 I 1.04 1 1.03 

I 1.08 I 1.04 I 1.03 

I 1.07 I 1.06 1 1.02 

I 1.09 I 1.05 1 1.03 

I 1.09 I 1.06 1 

I 1.09 I I 
I 1988 I 1.64 I 1.18 I I I I 
I 1989 1 1.82 1 I I I I 

I 6 to 7 
1.02 
1.03 

1.01 

1.03 

L 
I 
I 

L 

7loSI 8lo9! 9to101 
102 I 1.01 I 1.02 ! 
1.02 I 1.01 

1.02 I 

Loss reserve projections that rely on incurred loss development patterns are aided by 
knowledge of the insurer’s case reserving practices - and of changes in these practices during 
the experience period. The three year average incurred loss link ratios are higher lhan the 
corresponding five year averages for the first three maturities, so we have selected the three 
year averages as estimates for the future. 

Erhlblt 13: Case Incurred Low Dwelopmant Test 01 Rwrrw Adequacy 

lto21 21031 31041 41051 51061 6to7l 7tot31 81091 9to101 

Averages 
3 v 

5 yr 
Select 

1.72 1.18 1.09 
1.68 1.17 1.08 
1.72 1.18 1.09 

Cumulative 2.54 1.48 1.25 
Case Incurred 338 628 656 
Ull Incurred 859 927 821 I 898 I 866 I 8Q 

I 
1.05 1 1.03 

1.05 1 1.03 

1.05 I 1.03 

I 
1.15 I 1.09 I 

I 
I 

L 

I 
1.02 l 

I 
1.02 1 

I 
1.06 l 
609 I 
646 1 

667 I 

670 i 645 

769 1 705 

787 I 702 

I 
1.02 I 

I 
1.02 l 1 .Ol 

1.04 I 1.02 
484 I 444 

504 I 453 

573 I 475 

I 
I 

L 

I 
I 
I 

1.01 I 
I 

1 01 l 
500 I 

505 I 

520 1 

For all accident years combined, the estimated ultimate incurred loss plus ALAE is $6.168 
thousand, and the reported incurred amounts on Part 2 are $6,244 thousand. The difference of 
less than 1% indicates accurate reserving. 

Updating the Part 2 Exhibits 

The figures for individual accident years in Part 2. except for those in the right-most column, 
may be copied from the corresponding entries in the previous Annual Statement. The entries for 
the right-most column can be copied from Part 1. For each accident year, Part 2. column 11, 
equals (column 11 - column 10 + column 22 - column 21) from Part 1. Columns 11 and 22 
in Part 1 show total paid and unpaid losses plus loss adjustment expense. Since Part 2 does not 
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include unallocated loss adjuslment expense, one must subtract columns 10 and 21 from Part 
1.47 

For the “prior years” row, a slight modification is required. The entries in the previous 
Schedule P for the “prior” row and for the first accident year should be divided between 
reserves and paid losses: paid losses are in Part 3 and reserves equal Part 2 minus Part 3. The 
reserves from the first two rows in the previous year’s Schedule P are added together and posted 
directly to the current Schedule P. The current Schedule P payments can be taken from Part 3. 
The sum of the reserves and the payments is the current year’s “prior years” row on Part 2.48 

Incurred loss development reserve procedures are important particularly for long tailed lines 
01 business whose loss payments are small al early maturities, such as Other Liability and 
Excess of Loss Reinsurance. 

Average Values of Outstanding Claims 

Part 1, column 23, “Number of Claims Outstanding,” allows us to determine the average value 
of an outstanding claim. Case reserves by accident year equal Part 2, column 11, minus Part 3. 
column 11, minus Part 6. column 11. The case reserves divided by the number of claims 
outstanding is the average value of an open case.49 

Unfortunately, there are two problems with this approach. (1) Part t. column 23, shows the 
number of claims outstanding for direct and assumed business. The auxiliary schedules, Parts 
2. 3. and 6. show net loss dollars. Changing reinsurance programs and retentions by accident 
year would distort trends in the observed average values. 

(2) Par1 1. column 23. shows outstanding claim counts at the Statement date; there is no claim 
count history in Schedule P. Larger claims take longer to settle. Since the outstanding claim 
counts are at different maturities, the average value of outstanding cases will decline steadily as 
the accident years increase. The analysis of average values is valid only if outstanding claims 
are examined at equivalent maturities. Once again, an accurate analysis requires Annual 
Statements of successive years. 

47 Alternatively, column 11 of Par1 2 equals (columns 5 + 7 + 13 + 15 + 17 + 19 6 - 
8 - 14 - 16 - 18 - 20) of Par1 1. 

4s Note the NAIC Instrucfions, page 72-l: “Part 2 ‘Prior’ is equal to Part 3 ‘Prior’ plus 
the reserves outstanding at the end of the respective reporting years for all accident years prior 
to 1961. 

49 For a discussion of outstanding claim counts and average values, and their use in loss 
reserve estimates. see Timolhy M. Peterson, Loss Reserving - Property/Casualty lnsufance 
(Ernst 8 Whinney, 1981), chapters 8 and 9. 
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Part 6 - Bulk Reserves 

Part 6 shows bulk. or “actuarial,” reseTyes, by accident year and evaluation date. These are 
reserves “for incurred but not reported claims, for reopened claims, for development on case 
reserves of reported claims. and for aggregate reserves on newly reported claims without 
specific case reserves”50 The use of Part 6 to derive case incurred (or reported) loss figures 
is described above. 

Part 5 - Claims-Made Policies 

Part 5 shows experience on claims made policies for three lines of business: Commercial Multi- 
Peril, Medical Malpractice, and Other Liability. Each line’s exhibit must be completed only if 
claims-made earned premium for that line in the current year exceed (a) $100.000 and (b) 
15% of total current year earned premium in that line. 

The Part 5 entries are similar lo those in Part 1. though only “direct plus assumed” figures 
are reported. There is almost no “true IBNR” on claims-made policies, though there are other 
bulk reserves, such as development on known cases. Unpaid losses are divided between “case 
basis” and “bulk” in column 7 and 8 of Part 5. though all unpaid allocated loss adjustment 
expenses are combined in column 10. Since claims-made experience is not shown elsewhere in 
the Annual Statement, there is no need for a “discount for lime value of money” column to 
reconcile this exhibit with other pages of the Statement. 

Extended Loss and Expense Reserves 

“Extended loss and expense reserves” (column 9) are characteristic of certain claims-made 
policies. Suppose an insurer issues a one year claims-made Medical Malpractice policy to a 
physician on January 1. 1990. Claims are covered only if they are reported during the policy 
term - that is, in 1990. 

Suppose the insured ceases to practice medicine on December 31, 1990. Even though he is no 
longer practicing as a physician, malpractice claims relating lo prior accidents may be reported 
in future years. To obtain insurance coverage for such claims, he must purchase “tail coverage” 
(or an “extended reporting endorsement”) from the carrier that wrote the claims-made policy. 

Insurers sometimes promise to provide this “tail’ coverage al reduced oost.sl For instance, the 
insurer may provide free “lail coverage’ to physicians who become disabled during the claims- 
made policy term. Similarly, free or reduced cost tail coverage may be provided to physicians 

50 NAIC Insfructions. page 80-l. 

51 Frequently, there is no contractual guarantee for such free or reduced cost tail 
coverage in the claims-made policy. However, if the insurer intended to provide the coverage 
and priced for it when setting rates, conservative accounting may suggest that a liability should 
be set up - despite the lack of contractual guarantees. 
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who retire or 10 the estates of physicians who die.52 The anticipated future cost of this coverage 
must be included in column 9. 

These are neither unearned premium nor loss reserves; rather, they are similar to life 
insurance policy reserves. Thus, footnote (2) on Part 5 reads: ‘Such a liability [i.e., the 
extended loss and expense reserve] is to be reported here even if it was not reported elsewhere 
in Schedule P, but otherwise reported as a liability item on Page 3.” Except for column 9, all 
the figures in Part 5 are included in Parts 1E. lF, or 1 H. The extended loss and expense 
reserves, however, may be shown as a write-in liability on line 21 of Page 3. 

No procedures for estimating the extended loss and expense reserves have yet been promulgated 
by the NAIC, nor are any suggested here.53 The anticipated reserves for death and permanent 
disability are small, because of the rarity of these occurrences during the insured’s lifetime, 
and because of limitations on the time that suits may be brought against the decedent’s estate. 
The costs for tail coverage after retirement depend on whether the physician ceases work 
abruptly or slowly curtails his practice, as well as on the benefits provided by the carrier.54 
The reserve estimation procedures will probably be addressed by the NAIC during the coming 
years, Until then, carriers must independently formulate the proper reserves. 

Part 4 - Loss Portfolio Transfers 

Part 4 shows loss portfolio transfers. Suppose an insurer wrote policies for a block of business 
in policy year 1988. By December 31, 1989. all the policies had expired and the premiums 
had been earned, though outstanding loss and expense reserves remained. On July 1, 1990, the 
insurer transferred the outstanding reserves on this block 01 business to another carrier, the 
reinsurer. In exchange for the reinsurer’s acceptance of these reserves, the insurer pays a 
consideration, which is reported as premium in Part 4. 

52 Compare footnote (2) on Part 5: “An example of an extended loss and expense reserVe 
is the actuarial reserve for the free tail coverage arising upon death, disability, or retirement 
in most medical malpractice policies.’ 

53 Charles L. McClenahan. in “Liabilities for Extended Reporting Endorsement 
Guarantees Under Claims-Made Policies,” Evaluating hsurance Company Liabilities (Casualty 
Actuarial Society 1988 Discussion Paper Program), pages 345363, provides both an 
estimation procedure as well as a perceptive discussion of the influences on the reserve. Note 
particularly his comments on anti-selection (insureds aware of potential claims are more 
likely to seek extended tail coverage) and changes of limits (insureds nearing retirement may 
seek higher limits to ensure sufficient coverage during the tail period). 

54 Note, however, McClenahan’s observation: “The difference between the occurrence- 
based pure premium and the claims-made pure premium for any year can be expressed in 
terms of the required accrual for the extended reporting exposure.” In other words, if the tail 
coverage after retirement is free, and the insured will indeed receive the coverage. the extended 
loss and expense reserve equals the difference between the accumulated occurrence-based pure 
premiums to date and the corresponding accumulated claims-made pure premiums. 
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For a transaction to be considered a loss portfolio transfer, fhe premiums must already have 
beenearned. If the insurer transfers its obligations on a policy for which premiums are still 
unearned, the transaction is a standard reinsurance arrangement. 

Loss portfolio transfers may be effected for both operational and financial reasons. An example 
of the former is an insurer leaving a line of business who wishes to transfer all its remaining 
obligations to another carrier. An example of the latter is an insurer who transfers its 
undiscounted loss reserves at their present (or market) values to a reinsurer, thereby 
strengthening its statutory policyholders’ surplus.55 

Accounting for Loss Porlfollo Transfers 

There are two acceptable methods of accounting for loss portfolio transfers. Suppose an insurer 
has $10 million in outstanding loss reserves, and it pays a reinsurer $8 million lo accept these 
future obligations. One accounting method is to code the $8 million as a paid loss and lake down 
the reserves by $10 million. The other melhod is to code the $8 million as reinsurance 
premium ceded, and code a reinsurance loss recoverable of $10 millionss 

The latter accounting method must be used for Part 4. The footnote to this exhibit says. “Show 
the consideration paid for losses ceded or consideration received for losses assumed in the 
premiums earned (ceded or assumed, respectively) columns regardless of how the transaction 
was actually reported in Parts 1, 2, and 3.” 

The format of the exhibit is similar to the Part 1 format, though there are several differences: 

1 Part 1 is a cumulative exhibit: losses, expenses, and reserves for any accident year are the 
cumulative values at the Statement date. Part 4 is a “current year’ exhibit: loss portfolio 
transfers are reported only if they were effected in the current year. 

For instance, suppose an insurer underwrote business during policy year 1987, incurring 
outstanding losses and expenses for accident years 1987 and 1988. During 1989, it 
transferred part of its unpaid losses to another carrier, and in 1990 it transferred the 
remaining reserves. In the 1990 Annual Sfatemenf, only the 1990 loss reserve fransfer 
would be reported in Schedule P, Part 4, in fhe accident year 1987 and 7988 rows. The 
1989 transaction, of course, would still be reflected as assumed and ceded business in 
Schedule P, Part 1, and will affect the net amounts in Parts 2, 3, and 6. 

2. Loss portfolio transfers are all reinsurance transactions. The “direct and assumed” headings 

5s See, for instance, Stephen P. Lowe and Slephen W. Philbrick. “Issues Associated with 
the Discounting of Property/Casualty Loss Reserves,” Journal of insurance Regulafion, Volume 
4. No. 4 (June 1986). pages 72-102. 

56 See Lee Ft. Steeneck, “Loss Portfolios: Financial Reinsurance: Financial Solvency 
(Casualty Acluartal Society 1984 Discussion Paper Program), pages 31-50. 
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in the premium, loss, and allocated expense columns of Part 1 are replaced by “assumed” in 
Part 4. 

3. There is no subdivision by line of business in Schedule P. Part 4. However, the insurer 
must keep records by line, since the loss portfolio translers affect the line of business 
figures in Parts 1. 2, 3. and 6. 

Schedule P assists regulators in evaluating an insurance company’s solvency. Parts 1, 2, 3, and 
6 show underwriting experience by accident year and thereby help ascertain the adequacy of 
loss reserves. For these purposes, cumulative experience by line of business is essential. Part 
4 examines transactions that provide surplus relief, in addition to their operational functions. 
Loss portfolio transfers effected in past years are of little importance, since Ihe investment 
income generated by the assets supported loss reserves provides the same ‘relief” without the 
portfolio transfer, though much more slowly. Loss portfolio transfers effected in the current 
year, however, regardless of line of business, affect statutory policyholders’ surplus. These 
are the arrangements that are shown in Schedule P, Part 4. 

Conclusion 

Schedule P is a complex document, requiring careful preparation for its completion and 
sophisticated analysis for its understanding. Working with Schedule P can be a satisfying 
experience, if you understand its intricacies and the interrelationships of its parts. 
Conversely, this experience can be frustrating, if you are unprepared, if your data do not match 
those in previous years or elsewhere in the Annual Statement, or if you do not systematically 
check your entries as you complete the form. A careful reading of this article before you begin 
completing or analyzing Schedule P should smooth your task and help you avoid needless pitfalls. 
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AN ACTUARIAL ANALYSIS OF THE NCCI 

REVISED EXPERIENCE RATING PLAN 

by Howard C. Mahler 

Abstract 

Recently the National Council on Compensation Insurance has significantly 

revised the Experience Rating Plan for Workers' Compensation. The new plan is 

referred to as the Revised Experience Ratlng Plan. It is a practical application 

of credibility theory using parameter uncertainty and risk heterogeneity. 

This paper compares the revised plan to the prior experience rating plan, 

with particular emphasis on a comparison of the credibility formulas used in the 

two plans. 

Examples are shown to illustrate the overall pattern and general conclusions 

concerning the differences between the prior and revised plans. 

The dependence of credibility on size of risk is discussed from a more 

theoretical point of view in an Appendix. 
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AN ACTUARIAL ANALYSIS OF THE NCCI 

REVISED EXPERIENCE RATING PLAN 

INTRODUCTION 

Recently the National Council on Compensation Insurance has significantly 

revised the Experience Rating Plan for Workers' Compensation. This followed a 

detailed actuarial study of the performance of the prior plan and possible 

alternatives. This study is explained in Venter [l] and Gillam [2]. 

The new plan that is the result of this study was originally given the 

acronym SERA (Simplified Experience Rating Adjustment), but it is now referred to 

as the Revised Experience Rating Plan. This paper compares the revised plan to 

the prior experience rating plan. 

As shown in Exhibit 1, the revised plan shares many of the features of the 

prior plan. Administratively the plans are the same. Actuarially there have been 

important changes. The revised plan is a single split plan rather than a 

multi-split plan. Also, the credibilities that are determlned by the W and B 

values are very different.1 

The first section reviews the actuarial formulas underlying the two 

experience rating plans. Readers who do not want to deal with a lot of formulas 

may wish to go right to the second section. 

The second section compares the credibilities under the two experience rating 

plans. Examples are shown to illustrate the overall pattern and general 

conclusions concerning the differences between the prior and revised plans. 

IThe W (Weighting) and 6 (Ballast) values are defined in formulas 6 and 8, 
and are used in formula 1. 
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The Revised Experience Rating Plan is a practical application of Credibility 

Theory using parameter uncertainty and risk heterogeneity. The dependence of 

credibility on size of risk is discussed from a more theoretical point of view in 

an Appendix. 

c 
The following formula is used in both the prior plan and the revised plan in 

order to calculate the experience modification. 

M= 
Ap t B t WAe t (1sW)Ee 

Ep+B+VEB+oE, 

Where M = Experience Modification 

Ap = Actual Primary Losses 

A, = Actual Excess Losses 

Ep = Expected Primary Losses 

E, = Expected Excess Losses 

B = Ballast Value 

W = Weighting Value 

(11 

Under both plans the W and 6 values vary with the expected losses and are 

displayed in a table. However, the formulas used to determine W and B are 

significantly different under the two plans. An example of W and B values for 

both plans is shown in Exhibit 5. 

In order to compare the plans, it is useful to reframe the formulas in terms 

of credibilities. Following the development in Snader [3]: 

E 
Let Zp = - 

E+B 
(2.a) 
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E WE 
ze = E t B t (1-W) E 

- - = wzp 
E+B 

(2-b) 
W 

This can also be written in terms of the usual Bayesian formula for 

credibility as: 

E 

zp = E+KI, 

E 
z, = - 

EtKe 

(3.4 

w1t.h the credibility parameters Kp and K, depending on the expected losses E, W 

and B: 
Kp = B (4.4 

Ke - 
6 t (1-W) E 

W 
(4-b) 

Then the modification formula 1 becomes in terms of the credibilities: 

M= 
(I-Zp) Ep t Zp Ap t (l-Z,) Ee t Ze Ae 

E 
(5) 

under the prior plan: 

B = (1-W) 20000 (6.4 

E 5 25000 

S 2 E L 25000 (6-b) 

I l ELS 

Where S is the self-rating point. 
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Under the revised plan, the values of the credibility parameters Kp and K, 

are given via formula, and then B and W follow from them. The formulas in terms 

of the state reference point S are: 

Kp = E 

Kp is subject to a 

the NCCI. 

Ke = E 

K, is subject to a 

the NCCI. 

.lE t .01028S [ 1 E + .0028S 
(7.4 

minimum of 7500. Kp subject to this minimum is labeled B by 

.75E t .8153S c 1 Et .0204s 
(7-b) 

minimum of 150,000. K, subject to this minimum is labeled C by 

Formulas 7 can also be stated 

used by the NCCI.3 
r 1 

Ke = E 
.75Et 200,OOOg [ 1 E t 51009 

in terms of 9.2 These formulas are the ones 

(7.a') 

(7.b') 

2The state specific parameter g is defined by the NCCI as the average claim 
cost in the state divided by $1000; g is rounded to the nearest .05. 

3The two sets of formulas only differ due to rounding. The NCCI has rounded 
2570 to 2500 and 203,825 to 200,000. 
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Thus under the revised plan, the credibility parameters have the form 

Linear. 
E Linear 

As explained in the Appendix, this is the form that is expected when the phenomena 

of parameter uncertainty and risk heterogeneity are important.4 The NCCI 

determined the particular coefficients used in the revised plan by empirical 

testing.5 

By solving the set of equations 4 one can express W and B in terms of Kp and 

Ke- These equations are used to determine W and B from Kp and Ke.8 

B = Kp (8.4 

E t Kp 
w-- 

E t Ke 
(8.b) 

W is subject to a minimum of .07. 

CREDIBILITIES. PRIOR PLAN VS. REVISED PLAN 

Under the revised plan the credibilities differ from the prior plan. The 

credibilities assigned to the primary7 and excess losses are each significantly 

41n Mahler [4] at page 178, the result for a split plan is given as 
E Quadratic . However, when the covariance of excess and primary losses is not 

Quadratic 
extremely important, the no-split plan result of E s is a 

sufficiently close approximation. Since the observed correlation between the 
excess and primary losses is usually 95% or more, this is an area for further 
research. 

5See Venter [l] and Gillam [2]. 

6The NCCI actually defines B as K subject to the minimum. The NCCI defines 
C as Ke subject to the minimum. Then i-(EtB)/(EtC). 

7Under the revised plan the definition of primary losses is changed. Thus 
the D-ratios, which measure the expected portion of the losses that will be 

(Footnote Continued) 
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different, as can be seen in Exhibits 2, 3 and 4: 

1. For small risks, Primary Credibilities are larger. 

2. For large risks, Primary Credibilities are smaller. The maximum Primary 

Credibility is 91%. rather than 100% as under the prior plan. This 

means no more self-rating. 

3. For small risks, Excess Credibilities are a little larger. Even very 

small risks have a small non-zero Excess Credibility, as opposed to zero 

under the prior plan. 

4. For large risks, Excess Credibilities are much smaller. The maximum 

Excess Credibility is 57X, rather than lOU% as under the prior plan. 

Thus one important change is that under the revised plan there are no longer 

self-rated risks. The primary losses are assigned a maximum credibility of 91X, 

while the excess losses are assigned a maximum credibility of 57%. Thus the 

maximum credibility assigned to any risk is approximately 70%.9 

It follows from formulas 3 and 7 that under the revised plan the 

credibilities as a function of the size of risk are of the form inear 
+ttiem* 

This can 

be written as: 

Et1 051 
z= 

JE t I t K 
JSI (8) 
06K 

(Footnote Continued) 
primary, have to be recalculated with the adoption of the revised plan. In one 
state (Massachusetts) the average D-ratio decreased from about .35 to about .30. 
The results will vary by state, depending on the size of ldss distribution, which 
depends heavily on the particular state Workers' Compensation Law. 

aAssuming a D-ratio of 0, the maximum credibility is (Dx91%) t ((l-D)x57%). 
For D=.50 the maximum credibility is 74%. For D=.35 the maximum credibility is 
6%. For D=.20 the maximum credibility is 64%. 
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with one formula for primary credibility and one formula for excess credibility, 

each with different constants I, J, and K. This is the form of credibility one 

expects if both parameter uncertainty and risk heterogeneity are important.g The 

more familiar formula for credibility is a special case of formula 8, with I - 0 

and J = 1. 

In the more familiar formula Z = E/(EtK) the parameter K is a "scale 

parameter." Changing K changes the overall scale of the credibility curve without 

changing its shape. As will be discussed below K, and thus the scale of the 

curve, depends on a state specific inflation sensitive parameter. 

In formula 8 used in the revised plan, there are two additional parameters I 

and J which are "shape parameters." Changing I and/or J changes the shape of the 

credibility curve. The size of the parameter I relative to the parameter K 

adjusts the shape of the credibility curve for small risks. The minimum 

credibility 1s given by I/(ItK), which is determined by the ratio of I to K. 

The parameter J adjusts the shape of the credibility curve for large risks. 

The maximum credibility is given by l/J. 

Thus the revised plan uses a more general formula for credibility, which is 

better able to approximate those credibilities that would have performed well in 

the past and thus are expected to work well in the future.10 As shown in the 

Appendix, one could derive even more general formula than formula 8. As a 

function of the size of risk, the credibilities given by formulas A.11 in the 

Appendix are of the form 

gSee Equation 1.6 in Mahler [4]. What was denoted as K there, is denoted as 
ItK here. This is a matter of notation rather than substance. The notation used 
here allows K to have the same underlying source in both formula 8 and the more 
familiar formula for credibility. 

I8The criterion used by the NCCI to determine which credibilities performed 
well are discussed in Venter [l] and Gillam [2]. 
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This more general formula for credibility is somewhat better able to 

approximate those credibilities that would have performed well in the past. The 

two additional parameters can be adjusted so as to adjust the shape of the 

credibility curve for medium-size risks. In any given application, one has to 

decide whether the extra generality introduced by these additional parameters is 

worth the extra complications also introduced. 

The specific formulas for Zp and Ze used in the revised plan are: 

zp = 
E t .0028S 

1.1E t .013OBS 

ze = 
E t .0204S 

1.75E t .8357S 

(g-4 

(9-b) 

where S is the State Reference Point.11 

These formulas can also be stated in terms of the parameter g:T2 

ZP - 
E t 7009 

l.lE t 32709 

Ze = 
E t 51009 

1.75E + 2089259 

(9.a') 

(9.b') 

Thus under the revised plan, the primary and excess credibilities are each 

given by formula 8, with the following parameters: 

Primary Excess 

I .0028S = 7009 .0204S = 51009 
J 1.1 1.75 
K .01028S = 25709 .8153S = 2038259 

ITThe State Reference Point is calculated as 250 times the average cost per 
case in the particular state. 

12The parameter g is calculated as the average cost per case in the 
particular state divided by 1000. g is rounded to the nearest .05. 
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If for example, S=$500,000, and g=Z, 19 then the parameters would be: 

Primarv Excess 

I $1,400 

;: $5: ii0 
s;"f:oo 

$407,650 

Note that the curves for primary and excess credibilittes under the revised 

plan have a significantly different scale from each other due to their vastly 

different values of the parameter K. As is shown in Exhibit 2, the two curves 

also have significantly different shapes due to their different values of the 

parameter J and different ratios of I to K. 

The values for the credlbflities underlying actual experience ratings may 

differ slightly from those calculated using formulas 9 due to the rounding process 

involved in establishing a table of W and B values. Also they will differ for 

small risks (those with expected losses below about $20,000) because of the 

minimums imposed on the parameters W, Kp and Ke.14 

For the smaller risks, there are maximum values imposed on the experience 

rating modification under the revised plan. 

Exnected Losses Maximum Modification 

0 to $5,000 1.6 
$5,000 to $10,000 

510,000 to s15,ooo ::: 

The maximum debit and credit for small risks are compared in Exhibit 6. 

15These correspond to an average case of $2,000. 

14The imposition of minimums on Kp and Ke reduces the credibility assigned to 
very small risks (those with expected losses below about $6,000). The imposition 
of a minimum on W increases the credibility assigned to the excess losses of small 
risks. 
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POSSIBLE FURTHER RESEARCH 

It would be interesting to compare the more general formula A.11 versus 

formula A.10 using the same types of tests as performed by the NCCI. 

Another area for possible research is the number of years of data used in the 

experience period. Currently three years are given equal weight.15 One could 

test whether some other combination of number of years and weights could produce a 

more accurate result.16 

SUMMARY 

The Revised Experience Rating Plan is based on significantly different 

credibility formulas than the prior plan. This results in a significantly more 

responsive plan for small risks and a significantly less responsive plan for large 

risks. 

While the Revised Experience Rating Plan has a firmer theoretical and 

empirical basis than the prior plan, there remain areas for further actuarial 

research. 
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TEActually since more recent years have more payroll on average due to 
inflation, the most recent year on average has somewhat more weight. 

1GAs pointed out in Mahler [4], the optimal set of years and weights will 
depend on to what extent the risk parameters of an insured are shifting over time. 



1126 Exhibit 1 

Comoarison of Workers' Compensation 
Exoerience Ratino Plans 

m 

Primary and Excess Losses 

Multi-split Plan: 
Primary portion of a 
loss is determined via 
formula1 or from a 
table. 

Revised 

Primary and Excess Losses 

Single Split Plan: 
Primary portion of a loss 
is the first $5000. 

Experience Modification 
depends on a comparison 
of actual losses to 
expected losses, taking 
into account 
credibilities. 

W and B values are shown 
in a table, and depend on 
the expected losses for 
the risk. 

The table of W and B 
values depends on a 
state specific value, 
the Self-Ratinq Point. 
(SW 

The per claim accident 
limitation is lB% of 
the State's Self-Rating 
Point. 

The State Multiple Claim 
Accident Limitation is 
twice The State Per 
Claim Accident 
Limitation. 

Experience Modification 
depends on a comparison 
of actual losses to 
expected losses, taking 
into account 
credibilities. 

W and B values are'shown 
in a table, and depend on 
the expected losses for 
the risk. 

The table of W and B 
values depends on a 
state specific value, 

%nw 

The per claim accident 
limitation is 10% of 
the State Reference 
Point. 

The State Multiple Claim 
Accident Limitation is 
twice The State Per 
Claim Accident 
Limitation. 

LA 
e 

= 10000 A/(A t 8000). For losses less than 2000, the whole loss is 
conside ed primary. 

2The State Reference Point is eaual to 250 times the averaae claim cost in 
the particular state. The NCCI uses‘the state specific parameter g which is 
defined as the average claim cost in the state divided by $1000; g is rounded to 
the nearest .05. g=SRP/250,000. 
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Expected 
Losses ($0001 

3**** 

7.: 
10 

:i 
25 
50 
75 

100 
125 
150 
200 
300 
400 
500 
750 

1000 
2000 
3000 
4000 
5000 
7500 

10000 
0 

Workers' Comaensation Exoerience Ratinq 

Credibilities 
(Wei4hted Credibilitie 

m* 
5% 
7 

:: 

ii 

:; 

i: 

if 

:: 

65: 

1:: 
100 
100 
100 
100 
100 
100 
100 

Revised** 

10% 
14 

:t 
24 
26 
28 

33; 
39 
41 

ii 
50 
53 
55 

;i 
63 
65 

:i 
67 

Revised 
Minus Prior*** 

5% 
7 
8 

i 

z 

; 

z 
4 
3 

1; 
-11 
-24 
-41 
-37 
-35 
-35 
-35 
-34 
-34 
-33 

* NCCI Experience Rating Plan prior to revision, assuming a Self-Rating Point 
of $l,OOO,OOO and a D-ratio of .35. 

** Revised Experience Rating Plan, assuming a State Reference Point of $500,000 
and a D-ratio of .30. 

*** Result may differ slightly due to intermediate rounding. 
**** Eligibility requirements vary by state. In most states $3,000 in expected 

losses is currently close to the minimum size ever experience rated. 
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Expected 
losses l$OOOl 

3*** 

7.: 
10 

:z 
25 

75: 
100 
125 
150 
200 
300 
400 
500 
750 

1000 
2000 
3000 
4000 
5000 
7500 

10000 
0 

Workers' Comoensation Exoerience Ratinq 

Credibilities 

EXHIBIT 4 

Primarv Excess 
lwQ!z* Revised** pl"iop* Revised** 

33 
43 
50 
56 
72 

t: 
a7 

ii 

%: 

iti 
100 
100 
100 
100 
100 
100 
100 
100 

29% 

:i 
57 
67 

:: 

ti 

ii 

ti 
90 
90 

F 
0 

8 
0 
0 
2 
4 

ii 
12 

:: 
37 
48 

12 
100 
100 
100 
100 
100 
100 
100 

5 
6 
7 
8 

:: 
18 

22: 
28 

* NCCI Experience Rating Plan prior to revision, using Self-Rating Point of 
$l,OOO,OOO (assumes average serious case of S40.000). 

** Revised Experience Rating Plan, using State Reference Point of $500,000 
(assumes average case of $2,000). 

*** Eligibility requirements vary by state. In most states $3,000 in expected 
losses is currently close to the minimum size risk ever experience rated. 
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Expected 
I osses tSOOO\ 

3fff 

7.: 

:: 

ii 

75: 
100 
125 
150 
200 
300 
400 
500 
750 

1000 
2000 
3000 
4000 
5000 
7500 

10000 

Workers' Comoensation Exoerience Rating 

W 

200 
200 
200 
200 
200 
200 
200 
194 
190 
184 
180 
174 
164 
144 
124 
102 

52 

:: 
E 
:: 
;z 

124 
149 
174 
200 
250 
350 
450 
550 
800 

00 
0 

x 

El 
.03 
.05 
.08 
.I0 
.I3 
.I8 
.28 
.38 
.49 
.74 

.07 

.08 

.08 

.08 

.09 

.09 

.I0 

.I4 

.I8 

.21 

.24 

.27 

.31 

.37 

.41 

.44 

.49 
0 1050 1.00 .51 
: 3050 2050 1.00 1.00 .59 .57 

0 4050 1.00 .60 

00 
5050 1.00 .60 
7550 1.00 .61 

0 10050 1.00 .61 

* NCCI Experience Rating Plan prior to revision using a Self-Rating Point of 
Sl,OOO,OOO (assumes average serious case of $40,000). 

** Revised Experience Rating Plan, using State Reference Point of $500,000 
(assumes average case of $2,000). 

*** Eligibility requirements vary by state. In most states $3000 in expected 
losses is currently close to the minimum size risk ever experience rated. 
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Expected 
losses tSOOOl. 

3*** 
4 
5 
6 
7 
a 
9 

Workers' Comoensation Exoerience Ratinq 

Revised Exoerience Ratina Plan* 

Maximum Credit** 
D-ratio=.40 D-ratio-.30 Dratio=.2Q Maximum Debit 

13% 7% 
15 F 
:i :i 12 17 

2232 17 13 

;: 20 :i :: 

27 :: 
28 22: 16 
28 
29 

:!i 

;: :: 
24 ia 100% 
25 19 No Limit 

60% 
60% 
60% 
am 
80x 
am 
80% 
804; 

100% 
1om 
100% 
100% 

* Revised Experience Rating Plan, using State Reference Point of $500,000 
(assumes average case of $2,000). 

** The maximum credit depends on the particular D-ratio. The maximum credit is 
the credibility which is equal to 0 x primary credibility + (1-D) x excess 
credibility. 

*** Eligibility requirements vary by state. In most states $3,000 in expected 
losses is currently close to the minimum size risk ever experience rated. 
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Aonendix. Deoendence of Credibility On Size of Risk 

In this appendix, the variation of credibility with size of risk will be 

discussed. Formulas A.10 are those used in the revised experience rating plan. 

The theoretical underpinnings of these formulas, as well as the more general 

formulas A.ll, are discussed. 

Following the development in Mahler [4] let 

a = total variance of the primary losses 
b = total variance of the excess losses 
c = variance of the hypothetical means of the primary losses 
d = variance of the hypothetical means of the excess losses 
r = total covariance of the primary and excess losses 
s = covariance of hypothetical means of the primary and excess losses 

Then the optimum least squares credibilities Zp and Z, are derived in Appendix F 

of Mahler [4] and given in equations 5.3 and 5.4 of that paper as: 

ZP = (c+s b - d+s r 
1 ( 1 

ab-r* 
(A.1.a) 

z 
e 

= (d+s)a - (c+s)r (A.1.b) 
ab-r* 

Thus both the primary and excess credibilities can be written in terms of 

variances and covariances. 

Thus the dependence of the credibilities on the size of the risk can be 

derived from the dependence of the various variances and covariances on the size 

of the risk. 

Again following Mahler [4] let 

t = a-c = process variance of the primary losses 
u = b-d = process variance of the excess losses 
v = r-s = process covariance of the primary and excess losses 

Then substituting into equations (A.l) one gets: 

zp = (c+s)(u+d)-(d+s)r 

(ttc)(utd)-(v+s)a 
(A.2.a) 
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2e = ' 
dts)(ttc)-(cts)r 

(ttc)(utd)-(vts)a 
(A.2.b) 

The NCCI credibility parameters KP and K, are defined so that: 

Z=E 
EtK 

and therefore 

K = E($ 
2 

(A.3) 

Substituting into equation A.3 the expressions for 2p and Z, given in 

equations A.2 one obtains: 

K 
P 

I Etuttdtvd-su-sv-vz 

cutsutcd-sa-sv-dv 

Ke 5 E tutuctvc-St-SV-V2 
dttsttcd-sa-sv-cv 

(A.4.a) 

(A.4.b) 

If the covariances between the primary and excess losses are zero, v=s=O,l 

i.e., if there is no useful information about the primary losses contained in the 

excess losses and vice versa, then these equations are greatly simplified: 

Kp = Et 
C 

K, = Eu 
d 

(A.5.b) 

'This assumption would yield a good approximation if these covariances are 
small in magnitude compared to the variances and covariances that enter into the 
formulas. In fact these covariances are observed to be significantly different 
from zero, The total covariance of primary and excess losses, r=stv, is generally 
positive in actual applications. For Workers' Compensation the correlation 
between primary and excess losses is generally 95% or more. 
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Each of the two separate pieces, which are assumed to be uncorrelated with 

each other, has credibility parameter given by the familiar Buhlmann result. 

It is formulas A.5 that form the theoretical bases of the credibilities used 

by the NCCI in the revised experience rating plan, rather than the more 

complicated but more general formulas ~.4.2 

It is generally assumed that process variances and covariances (so-called 

"within" variances and covariances) such as t, u and v, 

with E, the size of risk. 

increase proportionally 

t -E 
u-E 
v-E 

However, as shown in Meyers [5] when the phenomena 

is important, formulas A.6 do not hold. Instead, t, u, 

proportionally with E and partially proportionally with 

parameter uncertainty is important: 

I% 
(A:6:c) 

of parameter uncertainty 

and v increase partially 

E squared.3 When 

t- E Linear [El (A.7.a) 
u - E Linear [E] (A.7.b) 
v - E Linear [E] (A.7.c) 

It is generally assumed that variances and covariances of the hypothetical 

means (so-called "between" variances and covariances) such as c, d, and s, 

increase proportionally with the square of E, the size of risk. 

c- Ea 
d- Ea 
s- E2 

EHowever, both formulas A.5 and A.4 will be treated in the remainder of this 
appendix. Formulas A.11 follow from formulas A.5, while formulas A.10 follow from 
formulas A.4. 

3As discussed in Mahler [4], the portion of the process variance or 
covariance which is proportional to the square of E represents the variation of 
the parameters due to the different states of the universe. 
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However, as shown in Hahler [4] in the presence of risk heterogeneity, 

formulas A.8 do not hold. Instead, c, d, and s increase partially proportionally 

with E and partially proportionally with E-squared.4 When risk heterogeneity is 

important: 

c - E Linear [E] 
d- E Linear [E] la"*3 
s - E Linear [E] (A:9:c) 

One can substitute the behavior of the variances and covariances with size of 

risk into the equations for the credibility parameters K. The revised experience 

rating plan is based on formulas A.5, with parameter uncertainty (formulas A-7) 

and risk heterogeneity (formulas A.9). Substituting formulas A.7 and A.9 into 

formulas A.5 gives: 

KP - 
ELinear [El 

Linear [E] 

Ke - 
ELinear [E] 

Linear [E] 

(A.1O.a) 

(A.1O.b) 

This is the form of the credibility parameters used In the revised experience 

rating plan shown in the equations 7 in the main text.5 This form of the 

credibility parameters, leads directly to the form of the credibilities shown in 

equations 9 in the main text. 

4As discussed in Mahler [4], the portion of the variance or covariance of the 
hypothetical means which is proportional to E represents the variation caused by 
grouping submits together to form a single risk. For example, several factories 
might belong to a single insured. 

5This is the form for the No-Split Plan with parameter uncertainty and risk 
heterogeneity given at page 178 of Mahler 143. 
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If instead of the special case equation A.5, one starts with the more general 

equations A.4, one gets a different form for the credibility parameters. 

Substituting equations A.7 and A.9 into equations A.4, gives the following general 

form of the credibility 

heterogeneity.6 

Kp 1. EQ uadratic [E] 

Quadratic [E] 

K 
e 

'L EQuadratic [E] 

Quadratic [E] 

parameters with parameter uncertainty and risk 

(A.1l.a) 

(A.1l.b) 

Formulas A.10 are a special case of formulas A.ll. 

Therefore, formulas A.11 will always perform at least as well as and usually 

perform better than formulas A.10 in any empirical tests, including the type of 

studies conducted by the NCCI in its development of the revised experience rating 

plan. Practical considerations will determine whether in a particular application 

the extra generality represented by formulas A.11 is worth the extra complication 

introduced by the additional parameters contained in formulas A.ll. 

5This is the form for the Split Plan with parameter uncertainty and risk 
heterogeneity given at page 178 of Mahler [4]. 
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A RESERVING DATA BASE: 
Design and Implementation 

INTRODUCTION 

This paper describes the development and characteristics of 
a computer system that produces loss development and 
exposure data that are used in pricing and reserving at the 
Progressive Insurance Companies. This system does no 
analysis; it only produces the summary data for analysis. 

In writing this, I am assuming that the reader has some 
familiarity with reserving data and data processing. My 
goal is to describe the system development process from the 
actuarial perspective. 

COMPANY BACKGROUND 

I joined Progressive in December of 1982 and assumed 
responsibility for loss reserving. At Progressive, the 
manager of the loss reserve function is the decision maker 
for loss reserves (there is no reserve committee) and is 
held accountable for their accuracy. I hope to demonstrate 
that the high degree of authority of this position was a 
major advantage in building the system. 

In 1982, Progressive wrote $247 million of net premiums. 
All the business was auto related: non-standard personal 
auto, motorcycle, motorhome, travel trailer, mobile home, 
non-standard commercial (light to medium weight) auto, and 
lenders collateral protection on auto loans. The non- 
standard personal auto was the dominant product with 70% of 
the volume. The company had a history of explosive growth 
(in 1972, the company wrote $33 million) when the 
underwriting cycle was favorable, and planned to continue 
that approach. 

The company is structured with individuals, called 
product managers, responsible for results (both volume and 
underwriting margin) for fairly small segments of business. 
For example, there is an Ohio non-standard auto product 
manager. These individuals are evaluated quite strictly on 
calendar year results. Quite naturally, this structure 
creates pressure to set reserves for these small segments 
individually (i.e. using the segment's development data as 
the dominant input). 
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REGERVING GYSTEMG BACKGROURD 

At the end of 1982, Progressive's reserving systems produced 
four types of data: 

1) Accident year data, ending 12/31. It contained 
dollars and counts of payments and case reserves. 

2) Report within accident year data, ending 12/31. 
This was a straightforward refinement of the 
accident year data. 

3) Accident year data, ending 12/31, for paid allocated 
loss adjustment expenses. 

4) Case and IBNR runoff data. For any calendar 
quarter-ending date, the system displayed the case 
and IBNR emergence for individual accident years or 
all accident years combined. It contained dollars 
and counts of payments and case reserves. 

After analyzing this data, reserve levels changes were 
implemented by revising tables in three separate systems for 
case, IBNR, and ALAE reserves. For more detail about 
Progressive's reserving approaches, the Prooressive Renort 
on Loss Reserves is available from the company. 

NEW REBERVE BYBTBM JBBTIFICATION 

Progressive's reserve systems at the end of 1982 were fairly 
extensive, and the company's reserves had been adequate 
historically. Why build new systems? There was no 
overwhelming reason, rather a number of smaller ones that 
jointly argued for a new system: 

Usor perspective: 

1) The systems had been built and modified with great speed 
because of the company's growth. As a result, there 
were material inconsistencies between the four data 
systems. For example, counts from the accident year 
system and the runoff system did not match. The 
frequency of past modifications and the turnover of the 
programming staff had created computer code that was 
almost indecipherable. It is a sobering experience to 
hear for the first time a smart and experienced 
programmer say, "1 can't understand the code so I'll run 
some dummy records through and see what comes out." As 
an actuary, I am comfortable with uncertainty, but this 
"random variable" was particularly disturbing. 

2) Reconciling these systems t data to the data used by 
the accounting systems for internal and external 
reporting was difficult. 

3) The systems were not flexible enough to accommodate 
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Progressive's rate of change. As stated above, 
the company's structure forced continual study of and 
change in segmentation of the data. An example would be 
a state's rapid growth requiring separate analysis of 
its data. Further, the systems could not provide data 
in smaller time intervals than years, and for the most 
part the evaluation dates were limited to calendar year- 
ends. 

Data processing perspective: 

1) The systems were lqfragilel': a conceptually 
straightforward change would often produce unintended 
results. 

2) The systems' master files were summarized and so needed 
to be gUrebuilt'l when a change was made. 

3) The systems' ran very inefficiently. 

DESIQN, FEASIBILITY. APPROVAL - S/84 throuah 11/84 

The team was comprised of myself, the two other members of 
the reserving area, and four data processing people (most of 
whom had worked on the current systems). As I mentioned 
above, the Progressive structure was such that I enjoyed 
almost complete autonomy over the system's design from a 
user's view. The process was simple: the reserving area 
described needs and the DP folks translated those needs into 
systems. This describing of needs sounds straightforward, 
but it is quite hard because people of different disciplines 
view the world differently and the same words can create 
widely divergent images. In my view this was the most 
critical part of the project. We made only one significant 
communication error (discussed below) which happily was 
correctable. 

This process produced a schematic of the system: 

1) The four current data systems would be replaced with 
one. 

2) This one system would contain both premium 
(including exposure data) and loss data. 

3) The table-driven system that produced the IBNR 
reserve at every month-end would use the data 
system's premium master file. 

4) The premium and loss master files would be updated, 
edited, and balanced monthly. These files should 
not be summarized to minimize file rebuilding, and 
to provide clearer audit trails. 
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5) All reports would be able to show data by month, 
quarter, half-year, or year; and the time periods 
could end at any month-end. 

6) The user should have control over the aggregation 
level (e.g. geographic, product, coverage), report 
type (e.g. accident, report, policy effective data), 
and time intervals (point 5 above). 

The approval process was characterized by a disagreement 
within the data processing department. The people who did 
the feasibility study wanted to use simple flat files with 
COBOL: the common approach for most of Progressive's 
systems. They did want to use a new operating environment 
for efficiency and the ability to more easily create menus 
for user input (point 6 in the schematic above). Other data 
processing people argued for a "data base" approach and to 
consolidate this system with the system that was used to 
price rating variable differentials (e.g. territory, age, 
driving record). 

I decided on the simpler approach. The decision was not 
that hard because the data base proponents never answered 
the performance and cost concerns that arose from the 
operation of the rating variable system. 

In marketing the system to the organization, I committed to 
make only the absolutely minimum changes to the current 
systems to minimize the development costs (in other words, I 
nromised to use the DP resources that were allocated to 
maintenance for development of the new system so no 
additional DP staff was required). I felt that I could use 
the current systems without modification while the new 
system was being built. 

PREMIUM PRASE - 11/84 throuuh 12/85 

We decided to do the premium side first because it was 
simpler than the loss side in that there were only four 
statistics: written and earned premium, and written and 
earned exposures. There was also less concern about the 
quality of the historical data and there was only one source 
of the historical data - a file that was produced monthly 
containing the previous month's premium transactions. 

The first task was to precisely design the reports. This 
naturally fell to the reserving area. A "segment" was 
defined as a user specified combination of company (legal 
entity), state, product, coverage, and limit/deductible. 
For example, a segment might be $12,500/$25,000 limits 
bodily injury for non-standard auto written in Ohio by 
Progressive Mutual Insurance Company. We decided we wanted 

4 
66 



to be able to view the data on a calendar or policy 
effective date basis and the periods could a month, 
quarter, half-year, or year (see schematic point # 5 above). 
We also defined a limit/deductible distribution report on a 
calendar basis, and a "rate revision U report which combines 
premiums from policies that were written using a particular 
set of rates (e.g. rates that were revised on August 1, 
1985). The rate revision view of the data was added because 
the pricing people often used this to judge the results of a 
particular set of rates. 

With these report needs, the data processing people designed 
the method by which the user would define a segment and 
select a report, and the best master file structure. The 
segment defining and report selection was via a series of 
screens that the user completed. 

The master file structure required a compromise. The amount 
of data required summarized records rather than the 
originally desired detail records. The record layout is 
straightforward. It begins with fields containing the 
segment information and appropriate dates and ends with a 
variable number of fields containing earned premium and 
exposure for all past and future months. The reports are 
then based on straightforward sort/sums on particular 
fields. 

In building the master file, a significant misunderstanding 
was uncovered. In assigning an inception date to an 
endorsement (e.g. add a car) for policy period reporting, 
data processing was planning to use the endorsement's 
effective date. I had assumed the original policy's 
effective date would be the one used. I had not been clear 
enough in my description of the report. This reinforced the 
need for continual (daily) informal contact between the 
reserving area and data processing. Fortunately, this was 
correctable and as it turned out, the only significant 
problem of its kind in the entire project. 

The testing was straightforward since there were existing 
reports for balancing the calendar and rate revision period 
data. For the policy effective date report, the testing 
consisted of internal consistency checks (the difference of 
two diagonals from a policy period matrix should balance to 
the calendar period report) and reasonability checks 
(earnings patterns and premium booking lags). 

&3SS PEASE - l/86 throuah l/87 

The loss side was significantly more complex on various 
fronts: more report types, more statistics, more complex 
master file structure, and less straightforward testing. 
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The reserving area decided on several report types: 

1) Development matrices 
i) accident date 

ii) record date 
iii) record within accident date 
iv) policy effective date 
v) rate revision date 

2) Case and IBNR runoff (retrospective reserve tests) 

3) Size of loss 

As in the premium reports, the loss reports could show 
monthly, quarterly, semi-annual, or annual data. 

We derived twenty-one statistics. Examples would be number 
closed without payment, number recorded, amount paid, amount 
reserved. 

The structure of the master file is the key to satisfying 
all these needs. Progressive's claim file recording 
structure calls for a unique claim number for an accident. 
For an accident, there are coverage codes and within a 
coverage, there are claimant numbers. The basic loss unit 
is called a "feature" and can be thought of as an individual 
claimant's cost. Each record in the master file contained 
all the historical information on a particular claimant's 
cost. 

Exhibit I shows an example of the record. The record has a 
fixed length section at the beginning containing segment and 
policy information. The remaining portion of the record is 
variable in length and contains the transaction history of 
the feature. This sample loss record shows a feature that 
was first recorded in January of 1987 as an open case 
reserve (it could have been first recorded as a payment. 
e.g. small "fast track" payments). The reserve stayed open 
until it was paid sometime in April and in August, a salvage 
recovery was processed. There are. of course, dollar 
amounts associated with these items. The file is 
*lsummarized" in the sense that it shows only month-end 
values for reserves and month totals for payments rather 
than the individual transactions. 

This file was built from separate files containing reserves, 
loss payments, salvage and subrogation payments, allocated 
loss adjustment expense payments, and closed without payment 
transactions. This single file structure is conceptually 
convenient because it more closely matches the way people 
think about claims versus the separate transaction file 
structure. 
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The building of the master file turned up a number of data 
problems, which caused some edits to be added to the 
originating, monthly transaction systems, and reinforced my 
intention to re-edit the data before it was used to update 
the master file. In general, data was not llforcedll, rather 
used to the extent possible (e.g. a countrywide report could 
use data that didn't have a state code). An estimate of the 
number of records omitted was automatically printed on some 
reports. I have a strong bias against forcing: it hides 
rather than solves problems. 

Testing was a major challenge because of the lack of prior 
systems and the large number of statistics and report types. 
This step required the most time ,by far, of any in the 
project. Data Processing created eight dummy master records, 
and produced output by hand for every report and every 
statistic, which the reserving area checked. When the 
programs were written, the dummy records were processed and 
the output compared to the manually created output. This 
process was very long and boring, but worth it as a number 
of mistakes were caught. 

MAINTENANCE AND CHANGES SINCE 12187 

Since 12/87 new transaction types (reinsurance recoverables 
and recovereds) and new statistics have been added. These 
were significant enhancements but were all done within the 
original design which speaks well for the design. 

The regular monthly balancing/editing routines continue to 
catch errors in the transaction systems and have turned out 
to be helpful in forcing some data quality issues. 
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LOSS DATA FORMAT Exhibit 1 

l An accident creates a unique claim number, e.g. 453289 

l A loss against a particular coverage, e.g. bodily injury, 
is coded with a “line coverage” code, 1910 (for B.I.) 

* A particular plaintiff within a coverage is identified with 
an “identification” number, e.g. 01 

l So a “feature” is a unique combination of claim number, 
line coverage code, and feature identification code, 
e.g. 453289 1910 01 

Sample record - one feature 

Segment/Policy 

Info 

RSF 

RSF 8701 8702 
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APPENDIX 

This appendix is a more technical description of the system 
and was written by Phil Juarez. 

I. overview 

The LODESTAR (LOSS DEvelopment STatistical Analysis and 
Reporting) computer system's primary purpose is to act as a 
collection point for premium and loss data and to provide a 
facility by which this data can be used for loss reserving 
and pricing. Conceptually, LODESTAR is a database management 
system, albeit a primitive one. The "database" is updated 
monthly and the, "Fourth Generation" reporting mechanism is 
provided through CICS and batch programs. 

LODESTAR was developed using COBOL and Command Level 
CICS (at the time version 1.5) in an IBM mainframe (MVS) 
environment. The system consi&s of over 50 in-house 
developed programs (30 batch and 20 CICS). The system is 
logically divided into two sub-systems, Premiums-and Losses. 
Each sub-system has a monthly file update and an on-demand 
reporting facility. 

The cornerstone of LODESTAR is the file structure. All the 
datasets are sequential tape and/or disk files. The master 
files have a variable (RECFM=VB) record format. This allows 
both storage economy and dynamic record growth. The update 
process simply appends the current month's transactions to 
the end of the record. The result is a record which contains 
the complete history of a claimant. 

XI. Monthly Master File Updates 

Balanaing to the Accounting Bystems 

Each LODESTAR sub-system (Premiums and Losses) requires 
that the transactions generated during the month be added to 
the appropriate master file. These transactions are created 
in the source systems (i.e., Premiums, Claims, etc.) and 
passed to a number of downstream systems including LODESTAR 
and the General Ledger (MSA) system. Because of problems 
reconciling the pre-LODESTAR loss reserving systems to our 
accounting systems, it was a design requirement that this 
reconciliation occur prior to updating the LODESTAR master 
files. This is accomplished by reading the actual 
transaction file and the General Ledger q'posting" file and 
insuring that the two are equal. This automatic balancing 
occurs prior to the file updating and if an out of balance 
condition occurs, the program is cancelled and a programmer 
is called to correct the problem. There have been numerous 
benefits of the balancing process but the most significant 
is immeasurable: the company-wide confidence in LODESTAR's 
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data. From this point the Premium and the Loss updates are 
significantly different and will be discussed separately. 

Premium Master File Update 

The Premium system at Progressive is a transaction 
driven system with no master file. Therefore the data 
LODESTAR processes the actual New (or renewal) Business, 
Cancel and Endorsement records. Upon completion of the 
balancing the New Business records are separated from the 
Cancels and Endorsements and used to update a 18Policy 
Inception Date" master file. 

The Cancel and Endorsement records are then matched to 
this file to attach a policy inception date to these 
records. All the records are then merged and summarized to 
the company, state, product code, coverage code, policy 
effective date and policy expiration date level. We view 
this summarization as one level above the policy detail. 
This summarized transaction file is used to update the 
LODESTAR Premium Master file. 

The summarized transaction records are converted to 
LODESTAR master file format and merged with the current 
version of the file. The LODESTAR master record consists of 
a 81fixed81 area and a %ariablel' area. The fixed area 
consists of the key noted above plus policy inception date, 
rate revision date, written premium and exposures. The 
variable area contains the monthly earned premium and 
exposures. 

As noted above, another design requirement was the 
calculation of the IBNR reserve (by applying factors to the 
past earned premiums) directly from the MDESTAR premium 
file. This file structure easily associates the earned 
premium to the time period for which it was earned and 
permits direct calculation of the IBNR reserve. 

Loss Master File Update 

While the LODESTAR premium file gets all its data from 
one source, the LODESTAR loss file get its data from many 
sources. Loss data includes reserve, paids, salvage, 
subrogation, ALAE paid, reinsurance recovered and 
recoverable. All these sources are balanced against their 
81posting18 files and then converted to LODESTAR master file 
format. The key for the loss file is company, state, 
accident year, claim number, coverage code, and claimant 
number. This basic loss unit is called a lgfeature'l. Other 
information found in the fixed area of the record include 
the policy number, policy effective and expiration dates, 
and rate revision date. The variable portion of the record 
contains a complete loss history of any given claimant. 
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After the current month's information has been appended 
to the appropriate record the record is programmatically 
examined to determine if the feature has reopened or if the 
transaction is a continuation of the current feature. This 
dynamic feature analysis also determines if a feature has 
changed status (e.g. closed without payment) in other ways 
since the last update. 

III. On-Demand Reporting Facility 

The ability to select the 8~segment~* (a selected group of 
companies, states, products, coverages, and limit profiles) 
was an important design requirement. Fixed or pre-defined 
aggregation levels were not an acceptable alternative. 
Another important design requirement was the ability to 
select statistics (e.g. number of paid features, dollars of 
paid losses). The solution was a design that incorporated 
CICS to both edit the selection criteria that the user 
computed via pre-defined screens and to submit batch jobs to 
the JES internal reader. 

Upon completion of the screens above, a batch job is 
submitted to generate the desired report(s) at the level of 
detail requested. 

IV. Batch Report Generation 

The on-line segment, statistic, and time period selection 
facility permits the user to select what data he or she 
wishes to analyze in up to ten different report formats. The 
request is then translated to a batch job which actually 
completes the request. The batch job has two fundamental 
components: extraction of the reguested data and reporting 
of that data. 

Extraction is accomplished by reading the master file and 
comparing each record to each of the up to twenty separate 
report requests from the on-line. If the record matches one 
or more of the requests it is flagged to indicate which 
segment it matches and is passed on to the reporting 
section. This method has two advantages: the very large 
master files are only read once and the resulting extract 
file has no redundant records. 

The extract file is input to any or all of the report 
programs. A report program will perform an internal sort of 
the extract file, sorting only those records which are 
flagged for that report. During the sorting process the 
aggregation levels defined in the on-line are established in 
the sort-key. Therefore, upon sort completion, a simple 
control break logic can be utilized and the report can be 
generated. 
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The process defined in the preceding paragraph is repeated 
for each segment requested from the on-line. The extract 
file is therefore passed for each of these segments. 
Depending on the request, this can be significant. 

V. Report Output 

Finally, the user has several choices in output type. The 
user selects one or a combination of several media when the 
pre-defined screens (Section III above) are being completed. 

The choices are essentially paper, a file for downloading to 
a PC (for importing into spreadsheet software), or a file 
that becomes input to analysis routines programmed on the 
mainframe. 
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calculation of the value of the annuity on both nominal (undiscounted) and 

discounted bases. 
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The Impact of Inflation on the Theory 
of Life Contingencies 
BY Cecilia M. LePere 

It is often necessary to consider the effect of annual 

increases in benefit amounts when calculating the value of 

workers compensation payments expected to be made over a period 

of time. This situation occurs most frequently when evaluating 

the cost of workers compensation benefits that will ultimately 

be paid to persons injured in states that provide for annual 

increases in indemnity benefits. Other circumstances arise in 

which it is necessary to approximate the value of future 

medical benefits that are expected to increase as a result of 

economic inflation. 

The annual increase in indemnity benefits, often called 

escalation, is commonly calculated as a percentage of the 

current indemnity benefits an injured worker receives. The 

amount of the increase is usually determined based on the 

calculated percentage increase in the average weekly wage of 

workers in the state of jurisdiction governing the benefits. 

The increase may be capped at a maximum which is stipulated in 

the state's workers compensation law. 

The annual increase in medical benefits is typically 

measured by changes in the medical consumer price index. The 

annual changes in medical benefits are commonly expressed as a 

percentage increase over the current year's medical benefits. 

lo/89 (161-I) 1 
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The intent of this article is to provide a methodology that 

can be used to calculate the value of the escalated benefits. 

The formulas are developed in a way that permits the evaluation 

of the expected costs on both nominal and present value bases. 

A life contingency commutation formula is available for 

situations in which the benefits paid increase by a specified 

dollar amount for each year the claimant survives. This 

formula is commonly represented (la), and denotes the 

present value of an increasing immediate life annuity payable 

to a person who is x years of age. The formula assumes an 

annual benefit of one unit is paid at the end of year one, two 

units are paid at the end of year two, three units are paid at 

the end of year three, etc. (la), has been defined as 

follows. 

= w where Sx = tt Nxtt (1) 

lo/89 (161-I) 2 
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Similarly, an n-year temporary increasing annuity can be 

expressed as follows. 

= S,,l _ S,,,,l - nN,+,,1 (2) 

Dx 

In the formulas referenced, the payments increase at a 

constant dollar amount equal to one unit each year. However, 

as discussed previously, there are situations which may occur 

in which payments are expected to increase at a constant 

percentage rate rather than by a constant dollar amount. 

The annual percentage rate the payments are expected to 

increase has been defined as the annual rate of escalation. The 

calculation of the present value of these payments can be 

simplified through an adjustment in the life contingency 

formulas previously referenced. The adjustment is made in the 

portion of the commutation formula that reflects the annual 

rate of discount for interest. For example, 

lo/89 (161-I) 3 
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Assume: 

Annual Escalation Percentage Rate = e 
Annual Interest Percentage Rate = i 
Current Age of Life =X 

Present Value of Future Benefits = 

to -w-l 

a e 
X - c 9 tpx where vi = tit 

t ) lti 
t-1 

w-x-1 
=c !$I 

t=o Y 

It is important to point out that, in the case in which 

benefits are constant over the duration of the claim payments, 

the escalation percentage equals zero. Therefore, vz in the 

above formula becomes v t (i.e. H ' 
( ) 

becomes & . As a 
c ) 

t 

result, the formula (3) above condenses to the form of an 

immediate life annuity, ax. 

Utilizing this formula simplifies the calculation of the 

present value of an annuity that increases annually at a 

constant percentage. A similar procedure can be used to 

consider a constant percentage of escalation in deferred and 

temporary annuities as well as in annuities due and continuous 

annuities. Therefore, this methodology can be utilized to 

reflect annual changes in the escalation rate as well as the 

unique pattern of payments for the annuities. 
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As can be determined from the formulas shown, the discount 

factor for interest can offset the impact of escalation to some 

extent. If the rate of interest equals the escalation rate, 

the effective rate equals zero percent. This means that any 

increases in payments that are expected as a result of 

escalation will be totally offset by the interest expected to 

be earned on the invested funds. For example, if i=6% and 

e=6%, the effective rate equals 1.06/1.06. The resulting 

factor of 1.0 implies there is no effective annual increase in 

cost. Likewise, an escalation rate of 1.06 and an interest 

rate of 1.035 imply an effective annual increase of 1.06/1.035 

or 1.024, Finally, given an escalation rate of 1.060 and an 

interest rate of 1.070, an effective annual decrease of 

1.060/1.070 or .991 is implied. 

Commutation formulas have been derived in Table 1 based on 

the mortality table shown in Table 2. The mortality table has 

been computed using the U.S. Life Tables for Total Population 

and are based on data compiled by the U.S. Department of 

Commerce from the 1969-71 census of the United States. These 

tables are utilized to calculate the present value of future 

payments in the following example. 
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Claimant's age: 35 years 
Annual benefit: $5,200 
Interest rate: 3.5% 
Escalation rate: 6.0% 
Duration of benefits: Life 
Benefits are paid at the end of each year. 

$5.200 x azS = $5,200 x Iv& 

DSs 

= $5,200 x 15.315. 
217,842 

34 

= $365.583 

where; 
D;5 = vz5 l35 

= 217,842 

110 

and; Nzs = c 
t=35 

D; 

= D& 
+ D;6 + D;7 t.. . . + Go 

= 217,842 t 222,639 t 227,504 + , . . . t 0 

= 15.315. 238 
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D' 
1: 

0 100,000 20.532.860 
1 100,365 20.432.860 
2 102,661 20.332.495 
3 105,051 20,229,834 
4 107,514 20,124,783 
5 110,047 20.017.269 
6 112,649 19,907,222 
7 115,316 19.794.573 
8 118,050 19.679.257 
9 120,856 19.561.207 

10 123,732 19.440.351 
11 126,682 19.316.619 
12 129,703 19,189,937 
13 132,789 19,060,234 
14 135,934 18.927.445 
15 139,130 18.791.511 
16 142,374 18.652.381 
17 145,666 18,510,007 
18 149,010 18,364,341 
19 152,415 18,215,331 
20 155.887 18,062,916 
21 159.427 17.907.029 
22 163,038 17.747.602 
23 166,724 17.584.564 
24 170,490 17,417,840 
25 174.345 17.247.350 
26 178,294 17.073.005 
27 182,338 16.894.711 
28 186,478 16,712,373 
29 190,707 16.525.895 
30 195,025 16.335,188 
3i 199,423 16.140,163 
32 203,908 15,940,740 
33 208,475 15,736,832 
34 213,119 15,528,357 
35 217,842 15.315.238 

TABLE 1 

Commutation Amounts Considerina Escalation* 

De 
A 

a= x 
36 222,639 15.097.396 
37 227,504 14.874,757 
38 232,430 14,647,253 
39 237,410 14.414.823 
40 242,440 14,177,413 
41 247,514 13.934.973 
42 252,632 13.687.459 
43 257.774 13.434.827 
44 262,934 13.177.053 
45 268,091 12.914.119 
46 273,238 12.646.028 
47 278,359 12,372,790 
48 283.447 12,094,431 
49 288,481 11,810,984 
50 293,447 11,522,503 
51 298,315 11.229.056 
52 303,065 10,930,741 
53 307,668 10,627,676 
54 312,084 10.320.008 
55 316,289 10.007.924 
56 320,245 9.691.635 
57 323,930 9.371.390 
58 327,303 9.047.460 
59 330,344 6,720,157 
60 333,009 8,389,813 
61 335,272 8.056.804 
62 337,090 7,721,532 
63 338,418 7.384.442 
64 339,198, 7,046,024 
65 339,380 6,706,826 
66 338,909 6,367,446 
67 337,728 6,028,537 
68 335,790 5.690.809 
69 333,062 5,355,019 
70 329,242 5.021.957 
71 325,114 4,692,715 
72 319,835 4.367.601 

&Q 

73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
65 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

D" 
I 
313,587 
306,248 
297,724 
287.990 
277,072 
265,047 
252,029 
238,139 
223,418 
207,946 
191,900 
175.515 
158.994 
142.383 
125.778 
109,521 

94.037 
79,660 
66,490 
54.553 
43,932 
34.709 
26.897 
20,447 
15,301 
11.273 

8.200 
5.896 
4.178 
2,932 
2,045 
1,400 

956 
653 
437 
290 
189 

0 

4,047,766 
3.734.179 
3,427,931 
3,130,207 
2,642,217 
2.565.145 
2.300.098 
2,048,069 
1,809,930 
1.586.512 
1.378.566 
1.186.666 
1,011,151 

852.157 
709,774 
583,996 
474,475 
380,438 
300,778 
234,288 
179,735 
135,803 
101,094 

74.197 
53,750 
38,449 
27,176 
18,976 
13,080 

8,902 
5,970 
3,925 
2,525 
1,569 

916 
479 
189 

0 

l Based on the Life Tables for Total Population compiled from the 1969-71 census. 

Annual Rate of Interest 3.5% 
Annual Rate of Escalation 6.0% 
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TABLE 2 

Mortalitv Table* 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

1, 
100,000 

97,998 
97,876 
97‘792 
97,724 
97,668 
97,619 
97,573 
97,531 
97,494 
97,460 
97,430 
97,401 
97,367 
97,322 
97,261 
97,181 
97,083 
96,970 
96,846 
96,716 
96,580 
96,438 
96,292 
96,145 
96,000 
95,859 
95,721 
95,586 
95,448 
95,307 
95,158 
95,003 
94,840 
94,666 
94,482 

A!352 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

1, 
94,285 
94,073 
93,843 
93,593 
93,322 
93,028 
92,712 
92,368 
91,995 
91,587 
91,144 
90,662 
90,142 
89,579 
88,972 
88,315 
87,605 
86,838 
86,007 
85,110 
84,142 
83,103 
81,988 
80,798 
79,529 
78,181 
76,751 
75,236 
73,631 
71,933 
70,139 
68,246 
66,254 
64,166 
61,934 
59,715 
57,360 

73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

1 - 
54,913 
52,363 
49,705 
46,946 
44,101 
41,192 
38,245 
35,285 
32,323 
29,375 
26,469 
23,638 
20,908 
18,282 
15,769 
13,407 
11,240 

9,297 
7,577 
6,070 
4,773 
3,682 
2,786 
2,068 
1,511 
1,087 

772 
542 
375 
257 
175 
117 

78 
52 
34 
22 
14 

0 

* Based on the Life Tables for Total Population compiled from 
the 1969-71 census as compiled by the U.S. Department of 
Commerce. 
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(1) C.W. Jordan, Societv of Actuaries' Textbook on Life 
Cont. ctencies 
p. 51;: 

(Chicago: The Society of Actuaries, 1967), 

(2) Jordan, p. 52. 

lo/89 (161-I) 9 
87 





INJURED WORKER MORTALm 

William R. Gillam 





Abstract/Introduction 

The paper discusses the NCCI Special Call for Injured Worker Mortality data and the 

ensuing analysis of that data. The design of the call and the company's ability to 

supply elements of the call is discussed. 

The goal was to test the hypothesis that the mortality of pensioned workers differs 

significantly from that of the general population. Because of ambiguities in the data, 

the hypothesis cannot be accepted or rejected. It does appear that, at least for ages 

below 60, the reported injured worker mortality rate is higher than standard US Life. 

Between age 60 and 74, the injured worker mortality rate does not differ appreciably 

from U.S. Life. 

The differences in mortality, even if accepted, do not imply significant redundancy 

or inadequacy of tabular reserves. 
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INJURED WORKER MORTALITY 

Despite the existence of much supposition on the topic, the mortality of injured 

workers relative to the standard United States Life (USL) Tables has not been well 

analyzed. Interest waxes in time of deteriorating results, but then wanes as results 

improve. As if we need more proof that the 1980’s represent a prolonged time of less 

than satisfactory compensation results. here is one more indication: a study of 

injured worker mortality has been completed. 

THE CALL 

In 1985, the Actuarial Committee ac NCCI resolved to begin such a study with a special 

call for data. In 1987, the call was submitted to a small group of carriers who agreed 

to provide such data. In 1988, the call was repeated, but to a larger group of 

carriers. Submissions were received from 10 carriers in all, most in the second year 

only. 

The specifications for the call and committee sanction for its release were completed 

in 1986. Data elements, as described below, included several parameters of the claim, 

to be evaluated at two or more sequential year-end dates. 

Exhibit 1 shows the record layout of the call. Report ID. Carrier Code, Claim Number 

and State would be used for identification. Injury Date and Age at Injury were 

essential for the study; Pension Date and Sex were desirable, but fortunately not 

essential, as several carriers did not retain this information in the data files used 

to answer the call. Type of Benefit code was a simplification of standard NCCI 

Statistical plan coding. Paid and Incurred amounts of Indemnity and Medical were also 

not essential, but desirable for corollary studies, and usually easy to capture on 

compa”y data files. The Reason for Closing field required a choice of only three 
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codes, so was too simplified to allow much analysis. Permanent Total (PT) claims 

closed for reasons "Other" than fatality had to be handled carefully. 

It would probably have been useful to distinguish Occupational Disease from Trauma 

cases, as allowed in the last entry, but this information was difficult for most 

companies to provide. In any case, the vest majority of claims reported were 

traumatic. 

The difficulty in identifying certain claim characteristics was not critical in the 

following sense. The study would attempt to determine the propriety of applying the 

standard USL tables to the reserves for PT cases. If we study the mortality experience 

of a random cross section of PT cases, we measure the applicability of the standard 

tables to the particular group we want, whatever the profile of that group happens to 

be. 

Workers who qualify for a life pension comprise a very select cohort. The potential 

for permanent injury is not usually recognized at the time of a serious accident. 

Certainly, no pension is established if the worker dies or. better, recovers within 

a short time. Even if the adjuster were able to recognize such a condition at an early 

stage, it usually takes time to convince the central office of the need to classify 

a claim as PT for the purpose of data reporting, benefit calculation and reserving. 

Initially the Special Call required that the earliest report be at least five years 

subsequent to the accident date. That was later softened so that any claim recognized 

as PT could be submitted. 

Most of the claims submitted were at least four years old; that is, the actual accident 

had occurred more than four years before the evaluation dates in the call. Many claims 

were much more mature than that. We assumed we had an unbiased sample of claims set 
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up for lifetime reserves. 

The call data did not allow the study of mortality rates for all seriously injured 

workers. Specifically, we were not able to measure the (presumably high) mortality 

rate of workers who had just been injured. What we could measure is the mortality rate 

of workers who live long enough after their serious accident to enter the elite group 

of lifetime pensioners. 

THE DATA 

We received data from nine carriers, covering three calendar periods beginning 12/31/83 

and ending 12/31/86. We believe the data submitted represented an honest attempt to 

provide an unbiased sample. Unfortunately, inconsistencies in coding necessitated 

several assumptions described below. 

1) Wrong Benefit Tvoe 

Benefit types 0, 5, 6, 7, B or 9 appeared over 3,000 claims. We assumed these 

were regular statistical plan codes for non-serious losses and did not include 

them in the study. (Interestingly, inclusion of these claims in the study 

would increase the sample mortality rate) 

2) Reason For Closinn Omitted 

There were 1,151 reports with the reason for closing field left blank. We 

assumed them to be open claims. 

3) Multiple Deaths and Life After Death 

A few claims which were closed due to death reappeared, usually closed, but 

occasionally open. We excluded such subsequent reports. 
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4) 

5) 

6) 

7) 

222 PT claims closed for reasons other than death (code 3) sometimes appear 

later as open. These are inferred to be open the whole time. 

Disauueerine Claims 

Claims appearing as open in one report may fail to appear in any subsequent 

report. These were treated as though closed for reasons other than death (code 

3) in the subsequent report. There were 801 such claims. 

286 claims reported as open in one evaluation disappear the next. but reappear 

later. These are inferred to be open for the missing evaluation. (One claim 

skipped over two evaluations, and this gap was filled). 

Contradictorv Aae ReDorts 

For example, a claimant may have been reported at 12/31/84 to be 52 and to be 

54 at 12/31/85. We chose the lower of the two ages. There were 956 such 

reports. 

Because of these choices, we do not have strong confidence in the statistics derived 

in the study. Nevertheless, the patterns which emerge may be correct. For the purpose 

of discussion, we treat the results as valid, as well as outline their economic 

implications. 

Mortalitv Rates 

We first attempted to measure life expectancy of PT claimants using usual loss 

development triangle techniques. On the advice of a Life Actuary with the Travelers 

Insurance Company, we realized our folly and shifted to the study of mortality rates 

by age. There may be a lesson in this. 

The data was used to produce empirical mortality rates by age as follows: 
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1) As of the beginning of each year (previous year end), there would be some 

number of open PT cases for each age of claimant. Date of injury and age of 

claimant at injury could then be used to determine age of a pensioner as of 

the evaluation date. We assumed the last birthday was six months before the 

accident. 

FOK each age, then, there was a sample of claimants who could be followed 

through the calendar year to the next evaluation. 

2) Claims missing OK listed as closed for reasons other than fatality at the next 

year-end evaluation do not represent a full life. Since the exact date of 

closure is not coded in the call (and apparently difficult to obtain on company 

files), it was necessary to assume an average mid-year closing. Using this 

logic, every claim closed for reasons other than fatality would be counted as 

one-half a life in the denominator of the mortality rate sample and zero 

fatalities in the numerator. This is a standard life actuarial technique. 

3) The total of claims open for a year OK closed due to death, plus half of the 

claims closed for other reasons, is denoted f,, the lives at age x. 

4) For age gKOUp x, we denote the number of deaths as 4. For a given calendar 

year the sample mortality rate qx would be the number of fatalities in that 

group during the year, divided by the number of lives in the same group so 

Px - P/f,. 

5) The call spanned more than a single calendar year; respondents to the call 

reported claims evaluated at 12/31/83. '84, '85 and '86 (or some subset of 

those years, depending on available company data). As such, several calendar 

years' data could be compiled to evaluate empirical mortality rates. It should 

be apparent that a single claimant reported as living through several year- 
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end evaluations would be part of the exposure for age x in the first 

evaluation, x + 1 in the second, and so on. The first evaluation of a claim 

did not have to be 12/83, but could be 12/84 or 12/85. 

Exhibit 2 shows the data and mortality rates based on this procedure. In the fitting 

described below, we chose to use only the ages with more than 30 lives, which were 23 

to 87. 

AVeKaEe Iniured Worker Mortality 

The mortality rate on the sample ages 23 to 87. is 0.01943. This is 575 deaths over 

an exposure of 29586.5 lives, and appears in the first line of Exhibit 2. 

With the same exposure by age, the U.S. Life expected mortality is 0.01787, as appears 

in the first lines of Exhibit 3. 

Ignoring for a moment the differences in mortality by age, the binomial standard 

deviation of the sample mortality rate is: 

Using this, we see that the U.S. Life mortality is lower than the sample by nearly two 

standard deviations. 

.01787 0.01943 _ -1,95 
.0008 

This would indicate that difference in mortality rates between injured workers andU.S. 

Life is statistically significant. 

THE FORCE OF MORTALITY 

A smoothing procedure facilitates the comparison of the resulting sample mortality 
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rates by age to standard. Life actuaries have found that a Makeham curve of the form 

4 - A + BP, where M, is the force of mortality at age x, provides a good fit to 

empirical fatality statistics. We fit a Makeham cu!xe to the Injured Worker Mortality 

data, using a weighted least squares regression. 

1) The Makeham force of morta lity first must be restated as a mortal ity Kate by age. 

This is done as follows: 

X+1 

Q. - l-e 
9, Htd 

-1-e 
_ [*+ B~C-l).CX 

lnc 1 

2) For each age x, the differences between the sample, qx, and the theoretical can be 

calculated and squared. The weighted sum of squares is then 

F - C f, (q, - Q,)' 

a function of A, B and C. 

3) Since neither Qx nor lnQ, is a linear function of x. minimizing the sum of squared 

differences must be done using techniques of numerical analysis. We used the SAS 

package NLIN, which uses the gradient method for finding simultaneous zeros of the 

partial derivative of F with respect to A, B and C. 

4) The fitting described in (2) and (3) weights each age group by the number of lives. 

It also may be reasonable to weight each sample q, equally. We did this as well and 

it leads to a slightly lower fitted force of mortality for injured workers, i.e., 

closer to U.S. Life. 

FIT THE 

In fitting the Makeham. we chose to use only the ages in which there were at least 30 

lives, 23 to 87. The fit resulted in A=5.314 x 10e3, B-1.483 x 10m5, and C-1.111, with 
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rho squared of 94.0%. Exhibit 4-A compares the graph of the mortality rates implied 

by the fitted curve with the data points. 

The standard USL mortality from 1979-81 census data yields an excellent fit to a 

Makeham curve with parameter A - 7.447 x lo-‘, B - 5.728 x 10e5 , and C - 1.093 with rho 

squared of 100%. For this fit, we minimized an unweighted sum of squared differences, 

In most of our analysis, we did not use this latter fit, but used the published values 

of the commutation function. Exhibit 4-B compares the empirical U.S. Life data with 

the fitted curve. 

SOME CONCLUSIONS 

The comparison of the injured worker morality curve with the U.S. Life qX value in 

Exhibit 4-C is much more illuminating than a comparison of the raw data points with 

a curve. The graph shows a mortality rate for injured workers that is slightly higher 

at ages less than 60, but very slightly lower for the ages 61 to 72. 

Is it possible that injured worker mortality is so near standard? 

We think it is but it is important to remember the characteristics of the cohort in 

the study. An injured worker, it must be observed, is healthy enough to have been 

working in the first place. Such a person not only has demonstrated an ability to 

survive an accident, but, by the definition of PT status, enjoys an annuity sufficient 

for lifetime support. The unfortunate worker whose workplace injury results in an 

immediate death, or one soon enough to preclude the need for a life pension, never 

enters the study. 

A member of this sample population would presumably be resigned to his/her status and 

under relatively low stress, with the trauma of the original injury well behind. It 

is also quite probable that older workers may qualify for permanent disability with 

an injury less severe than that necessary to disable a younger worker. This may in 
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part account for the favorable mortality of workers around the age of retirement. 

THE ISSUE OF RESERVING 

One of the motivations for this study was a test of the propriety of using Standard 

US Life Tables to reserve P.T. cases. We observed -- and rationalized -- slight 

differences in mortality rates by age among injured workers and the general population. 

The mortality found in the study implies that the average life pension on injured 

workers should be 1.7% lower than on standard. This finding is nominally supported 

by a weighted average of life pensions using sample distributions of permanently 

injured workers by age and wage level. The analysis is based on data from the call 

for Detailed Claim Information, and may be seen in Exhibit 5. 

Should action be taken on the possible 1.7% overstatement of reserves for injured 

workers? 

Perhaps, but the issue is more complicated than a simple argument about mortality 

rates. Pensions for permanently injured workers are subject to multiple decrements. 

Besides fatality, there may well be other reasons for change in claim status. Such 

claims often change to Permanent Partial if the worker can resume employment in some 

other capacity. In fact, he may recover completely, and be taken off the pension 

rolls. In some states, benefits may terminate after some specified period or maximum 

amount. In most cases, pensions will terminate, or at least be reduced, upon 

eligibility of the claimant for Social Security. All these things may reduce the need 

for a full lifetime reserve. 

It should be noted that the death of the injured worker may result in a change of 

claim status to a benefit for the surviving spouse. This is a significant force upward 

on the required reserve for the permanently injured worker. 
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Weighing these considerations to decide whether to reduce reserves 1.7% is unneces- 

sary. The loss development analysis done in regular ratemaking almost always indicates 

upward reserve development. It would not be appropriate to lower reserves still 

further. 

The above concerns pertaining to multiple decrements may indicate a need for further 

study of the denouement of P.T. claims. Certainly, the process is far more complicated 

than that contemplated by simple mortality tables. This study is complete, however, 

in that the mortality rate of pensioned workers has been determined to be hardly 

different than standard. It also deflates the argument that company reserving is 

redundant, as may once have been postulated. 

The contention that the mortality rate of injured workers is higher than standard is 

often used in rate hearings as an argument against the need for rate increases: Don't 

redundant reserves on pensions of short-lived injured workers overstate losses and 

hence the need for rate relief? Actuaries know that any systematic aggregate reserve 

redundancy or deficiency will result in measurable patterns of Loss development, which 

in turn will be compensated for in standard methods used to project future ultimate 

Loss levels. In that sense, then, the argument is already fallacious. Now there is 

direct evidence that the conjecture of high mortality in these cases is false. 
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ExhlCit ;, p.i 

Field Name 

Report ID 

Carrier Code 

Claim : 

State 

Injury Date 

Pension Date 

Age at Injury 

Sex 

Type of Benefit 

Medical Paid 

Injured Worker Mortality Study 
Record Layout 

Width Column(s) 

2 l-2 

5 3-7 

18 8-25 

2 26-27 

6 28-33 

6 34-39 

2 40-41 

1 42 

1 43 

7 44-50 

Description 

Calendar Year of report: 1986 

5-digit insurer code number 

Alpha - numeric code uniquely 
defining a claim 

Numeric postal abbreviation 
for state of jurisdiction de- 
termining benefits 

Date injury occurred (in MMDDYY 
format) 

Date identified as a pension 
case (in MMDDYY format) 

Age on date of injury 

M = male 
F = female 
U = unknown 

1 = Death 
2 = Permanent Total 
3 = Permanent Partial 
4 = Temporary Total 

Medical benefits paid (whole 
dollars) as of report date 
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Kxhibit 1, p.; 

Field Xame Width Column(s) Descrietion 

Medical Incurred 7 51-57 Medical benefits incurred 
(whole dollars) as of report 
date 

Indemnity Paid 7 58-64 Indemnity benefits paid (whole 
dollars) as of report date 

Indemnity Incurred 7 65-71 Indemnity benefits incurred 
(whole dollars) as of report 
date 

Xeason for Closing 1 72 1 = Open claim 
2 = Death of claimant 
3 = Other 

OD/Trauma Code 1 73 1 = Occupational Disease 
2 = Traumatic 
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me Lives Deaths QINJWKR 
(X) (fX) (dx) (4x1 

23 
24 
25 
26 
27 
20 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
40 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

6': 
61 
62 
63 
64 
65 
66 
67 
68 
69 
JO 
71 
72 

29586.5 575 
36.5 0 
45.5 0 
59.0 1 
71.0 0 
81.5 0 

112.5 1 
131.0 2 
143.5 1 
143.0 1 
167.5 1 
205.0 1 
214.0 2 
257.0 0 
282.5 2 
303.5 2 
310.5 1 
347.0 3 
387.5 4 
403.0 3 
422.5 2 
421.0 1 
415.5 5 
431.5 3 
464.5 3 
480.5 2 
510.0 5 
582.5 5 
598.0 3 
604.5 9 
631.0 5 
710.0 9 
735.0 7 
764.5 10 
828.0 11 
040.5 8 
923.0 8 
982.0 10 

1001.5 13 
1017.5 15 
1025.5 9 
1036.0 9 
1006.5 28 

961.5 23 
902.0 22 
849.5 27 
820.0 17 
766.0 16 
708.5 24 
624.0 22 
564.5 19 

01943 
: 00000 
00000 

:01695 
00000 

: 00000 
.00889 
01527 

: 00697 
.00699 
00597 

:00488 
.00935 
00000 

:00708 
00659 

:00322 
00865 

:01032 
00744 

:00473 
00238 

:01203 
.00695 
00646 

:00416 
00980 

:00858 
.00502 
01489 

: 00792 
01268 

: 00952 
.01308 
01329 

: 00943 
.00867 
.01018 
.01298 
01474 

: 00878 
.00869 

02782 
:02392 

02439 
:03178 
02073 

:a2089 
.03387 
03526 

103366 

EXHIBIT 2 

INJURED WORKER MORTALITY TABLE 
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EXHIBIT 2 (CONT'D) 

INJURED WORKER MORTALITY TABLE 

Me Lives Deaths QINJWKR 
(xl (fx) (dx) (qx) 

73 
74 
75 
76 
77 
78 

2: 
81 

s8: 
84 
85 
86 
87 

511.5 15 
442.0 20 
383.5 14 
305.0 23 
263.5 14 
248.5 16 
202.5 17 
201.0 16 
170.0 14 
156.5 14 
128.0 9 

99.0 10 
63.5 5 
41.5 5 
34.0 8 

.02933 

.04525 

.03651 

.07541 
05313 

:06439 
.08395 
.07960 
.08235 
.08946 
.07031 
10101 

:07074 
. 12048 
.23529 
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EXHIBIT 3 

INJURED WORKER AND U.S. LIFE MORTALITIES 

Age INJWKR INJFIT 
(xl (qx1 (Qx) 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

01943 
:ooooo 
00000 

:01695 
00000 

: 00000 
.00889 
.01527 
.00697 
.00699 
.00597 
.00488 
.00935 
00000 

100708 
00659 

:00322 
.00865 
.01032 
.00744 

00473 
:00238 
.01203 
.00695 
.00646 
00416 

: 00980 
00858 

:00502 
.01489 
.00792 
.01268 
.00952 
.01308 
.01329 
00943 

:00867 
01018 

:01298 
01474 

:00878 
.00869 
.02782 
.02392 
02439 

:03178 
02073 

:02089 
.03387 

03526 
:03366 

01944 
:0054El 
.00550 
.00552 
00554 

:00557 
.00560 
.00563 
.00567 
.00571 
.00575 
.00580 
.00586 
.00592 
.00599 
.00607 
00615 

:00625 
.00636 
.00647 
.00660 
.00675 
.00691 
.00709 
.00729 
.00751 
.00775 
.00802 
.00833 
.00866 
.00904 
.00945 
.00991 
.01042 
.01099 
.01162 
.01232 
.01310 
01396 

:01492 
.01599 
.01717 
01848 

:01993 
.02155 
.02334 
.02532 

02752 
: 02996 
.03267 
.03567 

108 

USLIFE 

01787 
:00134 
00133 

:00132 
00131 

:00130 
00130 

:00131 
.00133 
.00134 
.00137 
.00142 
00150 

:00159 
.OOlJO 
.00183 
.00197 
00213 

:00232 
.00254 
.00279 
.00306 
.00335 
00366 

:00401 
.00442 
.00488 
.00538 
.00589 
.00642 
.00699 
.00761 
.00830 
.00902 
00978 

: 01059 
.01151 
.01254 
. 01368 
01493 

:01628 
.01767 
.01911 
.02059 
02216 

: 02389 
02585 

:02806 
.03052 
.03315 
.03593 



EXHIBIT 3 (CONT'D) 

COMPARISON OF INJURED WORKER AND U.S. LIFE MORTALITIES 

we QINJWKR QINJFIT QUSLIFE 
(xl (qx) (QX) 

73 .02933 .03898 03882 
74 .04525 .04266 :04184 
75 .03651 .04673 .045OJ 
76 .07541 .05122 .04867 
77 .05313 .05620 .05274 
78 06439 .06170 .05742 
79 : 08395 .06777 .06277 
80 a07960 .07447 .06882 
81 .a8235 .08185 a07552 
82 .08946 .09000 08278 
83 07031 .09896 :09041 
84 :10101 .10881 .09842 
85 .07874 .11964 10725 
86 .12048 .13151 :11712 
87 .23529 .14452 .12717 
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EXHIBIT 4-A 
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EXHIBIT 5 

RESERVES REQUIRED BY U.S. LIFE AND INJURED WORKER MORTALITIES 
FOR A SAMPLE OF PENSIONED INJURED WORKERS 

(Interest Rate=6.0%) 

Age 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

2: 
61 
62 
63 
64 
65 
66 
67 
68 

Injured 
Workers 

2 
1 
9 

14 
24 
34 

2 
65 
64 
77 
89 

116 
106 
136 
156 
152 
148 
171 
189 
197 
199 
189 
194 
216 
229 
222 
268 
290 
258 
286 
296 
336 
337 
356 
387 
369 
449 
449 
432 
444 
464 
449 
429 
384 
358 
342 
351 

Average 
Annual 
Benefit 

US Life Inj Wkr 
Annuity Annuity 

$9,641 15.607 14.782 
$9,360 15.562 14.749 
$9,363 15.515 14.713 
$9,516 15.465 14.676 
$9,219 15.412 14.636 
$9,147 15.355 14.594 
$9,792 15.295 14.549 

$10,117 15.230 14.502 
$10,561 15.162 14.452 
$10,327 15.089 14.398 
$10,365 15.012 14.342 
$10,648 14.931 14.283 
$11,098 14.844 14.220 
$11,635 14.753 14.154 
$11,503 14.658 14.084 
$11,649 14.558 14.011 
$11,767 14.453 13.933 
$11,932 14.343 13.851 
$12,156 14.228 13.765 
$12,862 14.109 13.674 
$12,611 13.984 13.579 
$12,582 13.855 13.478 
$13,045 13.721 13.373 
$13,306 13.582 13.262 
$13,139 13.437 13.146 
$13,571 13.288 13.024 
$13,467 13.134 12.896 
$13,366 12.975 12.763 
$13,785 12.812 12.623 
$13,496 12.644 12.477 
$13,367 12.472 12.325 
$13,419 12.295 12.167 
$13,607 12.113 12.001 
$13,694 11.926 11.829 
$13,631 11.735 11.651 
$13,669 11.538 11.465 
$13,439 11.337 11.273 
$13,426 11.131 11.074 
$13,459 10.920 10.869 
$13,546 10.705 10.656 
$13,433 10.487 10.437 
$13,465 10.266 10.212 
$13,127 10.042 9.981 
$13,078 9.815 9.743 
$12,930 9.584 9.500 
$12,597 9.349 9.251 
$12,347 9.110 8.997 
$12,319 8.866 8.739 
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EXHIBIT 5 (CONT'D) 

RESERVES REQUIRED BY U.S. LIFE AND INJURED WORKER MORTALITIES 
FOR A SAMPLE OF PENSIONED INJURED WORKERS 

(Interest Rate=6.0%) 

Age 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
95 
96 
97 
99 

100 

Injured 
Workers 

Average 
Annual 
Benefit 

US Life 
Annuity 

Inj Wkr 
Annuity 

288 $11,778 8.620 8.476 
261 $11,768 8.372 8.209 
233 $11,406 8.122 7.940 
201 $11,178 7.872 7.667 
188 $10,738 7.620 7.392 
155 $10,464 7.361 7.116 
126 $10,141 7.111 6.838 
104 $10,063 6.852 6.561 
100 $9,678 6.591 6.284 

95 $9,351 6.329 6.008 
70 $9,400 6.068 5.734 
78 $8,634 5.809 5.462 
59 $8,256 5.556 5.194 
58 $8,465 5.309 4.930 
40 $7,869 5.069 4.670 
21 $7,691 4.836 4.416 
16 $7,275 4.609 4.167 
11 $6,804 4.390 3.925 
14 $7,481 4.181 3.690 

9 $6,333 3.982 3.463 
3 $7,041 3.788 3.243 
3 $6,881 3.599 3.032 
4 $7,043 3.416 2.829 
4 $6,555 3.244 2.634 
1 $6,803 3.086 2.449 
2 $5,914 2.810 2.105 
2 $4,994 2.694 1.947 
1 $5,481 2.591 1.797 
1 $5,406 2.415 1.525 
1 $5,323 2.341 1.401 

====== ======= ====== =z==== 

12,981 $12,563 11.196 11.004 

Relative Difference = (Avg Inj Wkr/Avg US Life)-1 = -1.7% 

114 



REVIEW OF REPORT OF 
COMMI’ITEE ON MORTALITY 

FOR DISABLED LIVES 

Gary G. Venter 

Barbara Sclzill 

Jack Barnett 





Review of Report of 
Committee on Mortality for 

Disabled Lives 

Abstract 

The problem of what mortality tables to use for injured worker pension 
reserves is not a new one for casualty actuaries. A study of this issue 
appeared in the 1945 PCAS. We looked at the data from that study using 
computer intensive non-linear regression to model the ratio of injured worker 
to standard mortality. 

The methodology and some of the conclusions may still be applicable today. 
In particular, injured worker mortality after some years comes close to 
standard mortality, and after some age may actually be lower. Because of this, 
not much credit can be taken on pension case reserves, even though for 
younger workers initial mortality is much higher than standard. 

Some technical issues in non-linear regression are addressed, including a 
method to adjust for heteroscedasticity and using the information matrix to 
measure the significance of the parameters. 
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REVIEW OF REPORT OF COMMITI’EE ON MORTALm FOR 
DISABLED LIVES 

Loss reserves for workers compensation cases in the U.S. now are in the area of 
$50 billion, much of which is tied up in long term cases. Typically standard 
mortality is used to reserve these cases, but in serious cases a factor (e.g. 10) is 
applied to the mortality rates on a judgment basis, as in Snader (1987). Some 
disabled life tables have been calculated from other benefit systems, involving, for 
example heart disease or cancer cases, but these are probably not appropriate for 
injured workers. 

Faced for the 25 years since the inception of workers compensation insurance with 
the need for injured worker mortality tables, the CAS decided to take action, and in 
1937 appointed a Committee of Three to investigate the feasibility of undertaking a 
study. Coincidentally, the Committee of Three came up with three conclusions: 

1. Very substantial results could not be expected from the data then available. 

2. A start should be made in order to get carriers to keep appropriate records. 

3. It was as feasible then as it would be at any later time to do a mortality 
study based on the statistical system in place. 

Thus, working with the National Council on Compensation Insurance, a call for 
disability data was sent out in October 1938. The data used in the study was for 
accident years or policy years 1930-1935, depending on how carriers reported, and 
the first year of disability was excluded from each case. Although the first year 
after the accident was excluded, the data represented fairly new claimants, who 
might be expected to display higher mortality than more stabilized cases. The 
results of the study would thus be most applicable to such cases. 

This review looks at the data from that study to see if there are any relationships 
between disabled worker mortality and standard mortality that might endure to the 
present. A regression methodology is used to explore this question. As the uniform 
variance assumption of least squares regression is not met, a method for dealing 
with this heteroscedasticity is developed. The information matrix from the 
(non-linear) regression is used to test goodness of fit and to develop prediction 
intervals. 

COMMITTEE REPORT 

The report of the committee on mortality for disabled lives produced a mortality 
table for lives disabled by industrial accidents. The table is based on permanent 
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total cases and nondismemberment permanent partial cases involving 50% or more 
disability. In total there were 8,598 life years of exposure with 285 claim 
terminations. The 285 claim terminations included deaths and the few cases where 
the injured person recovered. These claim terminations did not include cases where 
permanent partial disability followed permanent total, the benefit period ended, or a 
lump sum settlement was made. Since the mortality table in workers compensation 
is primarily used to determine expected claim size it is appropriate to include 
terminations due to either death or recovery. An alternative method is a multiple 
decrement model in which deaths and recoveries are measured separately. However 
the committee chose to consider both types of terminations together. 

In the original study, mortality rates for each age were calculated based on the 
reported data. For those ages with sparse data, below age 22 and over age 73, the 
reported mortality rates were weighted with the mortality rates from the 1930 U.S. 
life tables for white males. The resulting mortality rates for ages 10 to 105 were 
graduated using the Whittaker-Henderson technique. Mortality tables were then 
constructed with these mortality rates. 

The authors state that the mortality rate for these disabled lives is 144% of that for 
white males in the 1930 U.S. Life Tables. This was determined by comparing the 
expected number of deaths in the next year under the disabled workers table of 
mortality rates versus the U.S. Life Table mortality rates. The expected number of 
deaths is determined by multiplying the number of lives exposed for each age group 
by the respective mortality rate and summing for ail ages. It is clear from the data, 
however that this 144% varies dramatically and systematically by age. 

RELATIONSHIP BETWEEN DISABLED WORKER MORTALITY AND 
STANDARD MORTALITY 

We projected the mortality rates for disabled workers based on our hypothesis that 
the ratio, qJq., between the mortality rate for disabled workers, qd, and that of the 
U.S. population, e, is a decreasing function of age. This is an alternate method of 
graduation to the Whittaker-Henderson formula used by the committee. Initially we 
set the mortality rate of disabled workers equal to a constant plus a power of the 
mortality rate of the U.S. multiplied by a function of age; 

G = a + eb x f(age) 

We found that the constant, a, was insignificant. In all regressions attempted of 96 
on e and age our estimate of the power of q. was approximately one. Together 
these suggest that the ratio of q,JG can be adequately expressed as a function of 
age. 

2 
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Let y, be the ratio of observed disabled worker mortahty to U.S. population standard 
mortality at age t. A fairly simple model was found to fit quite well: 

y, = be’” + C, ; with b = 0.32 and c = 84 

The ratio of the parameter to its estimated standard deviation is 3.72 for b and is 
10.83 for c. 

Graph 1 shows three regressions of y, on bech with the parameter c set equal to 1, 
40 and 84. The graph illustrates the importance of c in the model. 

In addition, in graph 2 a comparison of the ratio of qJ& to the confidence intervals 
for the model indicates heteroscedasticity (the variance around the fitted line is not 
constant over age). The observed q&, has a much greater variance at younger ages 
where, on average, q,,/q” is greater. Therefore rather than assume the constant 
variance of standard least squares regression it was assumed that errors were 
normally distributed with mean equal to zero and standard deviation proportional to 
the mean of the regression. This is referred to as the multiplicative error model and 
is described further in Appendix 1. The distribution of the error term E, is 
approximated by a normal distribution: 

E, = y, - beck - N(O,b’eTY) where 02 = constant of proportionality 

In Appendix 1 it is shown that this model can be fit by a standard regression with 
the “dependent variable” set equal to one , and yJbecn as the independent variable. 
Then the parameters b and c are found to be, respectively, 0.35 and 88 which are 
respectively, 6.86 and 13.08 tunes the estimated parameter standard deviations. 
Graph 3 shows the observed data along with the confidence intervals for this 
multiplicative model. This illustrates the basis for the assumption that the standard 
deviation of q is proportional to the mean, in that the model confidence intervals 
more closely approximate the data variations. Table 1 compares the observed y, and 
the values from the two fitted models. 

To estimate the standard deviations of the parameters for this model we calculated 
the variance-covariance matrix which is the inverse of the information matrix as 
described on page 81 of Loss Distributions by Robert V. Hogg and Stuart A. 
KlUglTKUl. The calculations of the information matrix and its resulting 
variance-covariance matrix for both the constant variance and the proportional 
variance model are described in Appendix 2. 

A comparison of mortality rates for 1930 and 1980 from the US. Life Tables and 
the projected mortality rates for disabled workers based on the models is shown in 
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Table 2. Since the committee used the 1930 U.S. Life Table for white males we 
used the same 1980 table. 

DISCUSSION 

The hypothesis that the ratio between the mortality rate for disabled workers versus 
the population, qdq., is a decreasing function of age is supported by the data 
analysis described above. 

It is possible that the ratio qJq, is closer to one now than is reflected in the 1930’s 
data. The improvements in mortality of the general population may be heavily 
influenced by a disproportionately larger improvement in the mortality of disabled 
people. It will require another study of disabled workers mortality to determine if 
disabled worker mortality is now closer to standard mortality. 

At an advanced age, mere is a crossover point at which the mortality rate of 
disabled workers becomes less than that of the general population (Table 2). With 
the committee’s method this occurs at age 81. With the multiplicative error model 
the crossover occurs at age 85. It is reasonable to assume that since these disabled 
workers had recently been in the work force at an advanced age they were healthier 
than the general population. The permanent injuries received were not necessarily 
serious enough to increase the mortality of these exceptionally healthy individuals to 
the level of the general population at that age. 

In fact a fairly minor injury may be “permanent” at an older age in that the person 
may not return to work. This may contribute to the existence of a crossover point 
since permanent disability benefits supplement retirement income for older workers 
and could thus discourage return to work. Since on average today’s workers retire 
earlier than they did in the 1930’s the crossover point may be earlier now. 

Below are the annuity values for certain ages calculated with the 1979-81 U.S. Life 
Tables and with estimated disabled workers’ mortalities based on the proportional 
variance model. These annuity values contain an interest rate assumption of 3.5% 
and escalating benefits are assumed to increase at 7% per year. 
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Lifetime hnuity Values 

U.S. Life Table Disabled Mortali~ 
Age Nonescalating Escalating Nonescalating Escalating 

25 22.756 136.298 20.272 111.229 

45 17.776 58.464 16.63 1 52.366 

65 11.009 21.442 10.507 20.364 

85 4.606 6.117 4.811 6.486 

These disabled worker mortalities are created from the general population of 
permanent total disabled workers and may not apply to the most severely injured 
workers. As mentioned earlier since the mortality rates are based on recently 
injured workers they may not be appropriate for claimants who have been disabled 
for many years. The disabled worker annuity values do not change drastically from 
those for the general population but they do decrease. However for advanced ages 
the annuities under the disabled worker mortalities are achdly greater than under 
the U.S. Life Table mortalities. 

CONCLUSIONS 

1. A model which declines with age seems appropriate for q&h, the ratio 
between the mortality rate for disabled workers and that of the U.S. 
population, 

2. At some age this ratio goes below unity and this may now occur at an 
earlier age. 

3. The impact of the disabled mortality rates on the annuity values was 
moderate then and would probably be even less now. 

4. These results may not be applicable to the fit year of injury when 
higher mortality rates are likely or to longer period after injury where 
mortality rates closer to standard are expected. 
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Table 1 

Ratio of 
Obsqd 

thxtth~ oRate 
3 

U.S. standard 
MortalitY Rate 

2.8791 
1.2276 
1.3889 
1.3349 

%E 
1.6292 

1.1449 
0.9790 
1.2446 

%‘l 
0:297e 
0.9891 

E8 
019447 
1.3963 
0.8882 

:% 
0: 6338 

“1% 
1:x05 

::at 
1013362 
9.1196 
8.1185 

: *% 
2:7X4 
2.5922 

9% 
2:2m 
2.1946 
2.1141 

1.0549 
1.0407 
1.0270 
1.0138 

w 
019770 
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AGE 

16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
110 
41 
42 
1)3 
YV 
v5 
46 
47 
Y8 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

1930 1980 

Disabled Mortality Disabled kiortality 

U.S. Life Table Raw Data Conm’i ttee Fit(REG) Fit(HM) 

tQx 

.0037 

.0037 
0037 

:0030 
.0039 
.0040 
.0041 
.0043 
no044 
.0046 
-0049 
.005i 
.0053 
.0056 
.0060 

0064 
:0068 
.0073 
.0078 

0082 
:ooe7 
.0093 
.0099 
.0105 
-0112 
.9120 
.0128 

0136 
: 0146 
.0157 
.0169 
.0182 

0197 
:0212 
.0229 
.0246 
.0264 
.02B4 
.0305 
-0330 

+9x 

.0302 
0358 

:0551 
0306 

:u103 
0088 

:0263 
.0224 
.0219 

0000 
:0411 
.0202 
.0063 

0113 
:0268 

0205 
:0146 

0095 
:0096 
,017s 
.0257 

0266 
:Oi6? 

0261 
:0179 
.0281 
.0195 
.a393 
.0179 
.0217 
.0225 
.0287 

0325 
:03u 
.0434 
.0132 
.0566 

0456 
:053: 
.0433 

tclx” 

.0259 

.0255 

.D250 
0243 
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Appendix 1 Regression formulas 

Regression with additive error structure 

This is the standard least squares regression method. 

Model is : Y,=g(xl,...xktl + Et 

where: y, is the dependent variable 

XI...& are the independent variables 

g is the function with parameters to be estimated 

The additive error structure is appropriate when it 

conditional variance - var(yt I g(x,,...x& = constant 

et is - N(O,u’) 

variance uc is independent of t. This is an assumption 

referred to as homoscedasticity. 

can be assumed that the 

= d. In other words the 

of least square regression 

Assuming a normal distribution of the disturbance term et 

the maximum likelihood estimates for the parameters of g minimize: 

p: = >: [Y* - dX,,...Xk,)] 
t 

The regression function used is: g(x,,l - bec’t 

where xlt - t - age 

Our model becomes : YC - be”‘t + cC 

where y, is the observed ratio of injured worker 

mortality to standard mortality at age t. 

The regression finds b and c which minimize: ): [yt - bc”*]2 
t 
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Appendix 1 Regression Formulas 

Rearession with multiuhcative em structure. 

Model is : y,= g(x,*...x,,Xl+ c,) = g(Xlt...X&J + et.e(Xlt...Xat) 

where et is - N(O,o’) 

Thus the disturbance term increases in size with the function. 

This multiplicative error structure is appropriate when 

it can be assumed that the varf yt I g(x,,...x*,l)- g(x,,...x~,,)“u” 

i.e, the variance increases with the square of the 

function (the conditional mean). 

Also, l t = Yt - dx,r...xr*) = Yt 
g(XI‘...X& g!x,t...x,,) 

-1 

This et satisfies the assumptions of standard least squares 

regression, that is : et- N(O,&, so the maximum 

likelihood estimates of the parameters of g minimize: 

An alternative model Iwhich we did not use) is : yt--g(x,,...x& + et~g(xlt...x,,) 

Which requires minimization of : 

vart y, I 0(x I+...XJJl- u(x,,...x~t)u2 

Here the variance increases linearly with the conditional mean. 
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Appendix 1 Regression formulas 

Both of these error structures are examples of heteroscedasticity, a common 

violation of the assumptions of least squares regression. 

A multiplicative model was used and eventually chosen as the model that best “fit” 

our data . 

The regression function used is: g(x,,) - b& 

where xlt - t - age 

Our model becomes : Yt - bec’*(l + t,) 

=[ I 
2 

For this model , the regression minimizes: A-1 

t bec’t 

This is equivalent to minimizing the sum of the squares of the pronortionai errors. 
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Appendix 2 Significance of Parameters 

Regression can be regarded as fitting a distribution (often a normal distribution) to 

the error terms et by the method of maximum likelihood. 

Variances and covariances of the regression parameters can thus be estimated by 

the inverse of the information matrix as described in LOSS DlSTRlBUTlONS by 

Robert V. Hogg - Stuart A. Klugman (Page 81). 

If fta;B) is the density function for the error terms, and 0 is a vector listing the 

parameters to be estimated, the ijth element of the information matrix is: 

a,,(01 = -n Here n is the number of 

observations. 

This is typically estimated by: 

Where 6 is the vector of parameter estimates and 

et- observed deviation from the model for observation t. 

Thus the information matrix is estimated by the second partials 

of the negative loglikelihood. 

Additive error structure ~-~ 

For our model: y, - bea’*+ et 

so that : e, - yt - bee’* 

8 - <b,c,ua> and f(c,;O) = 
3= e-rt”/2a” u 2x 

Since et - NC+) 

Thus In f(a,;g) = 

Since et = [yt - be”“] 
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Appendix 2 Significance of Parameters 

Taking the partial derivatives of lnf(c,;O) with respect to b,c and o2 (after some algebra) 

yields the following estimates of the a,, : 

a22 =-j ): $[2bec” - Yt ] 

t 

a,3 = as1 = $C ec”[yt - bec’t] = &x aC/t it 
t u t 

a23 = aj2 = -$c $ [yt - bec’t] = $c $!! et 
t t 

a33 = -AL 2u4 + jx[~t - boJ*]2 = --$ + mi.a?&; 
t t 

For the data used the sum is from t-24 to t-86. 
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Appendix 2 Significance of Parameters 

For our example the maximum likelihood estimates of the parameters are: 

6 - .32 , S = 84 and 62 - 7 -. 34 yielding the 

Information Matrix. d 
2664.4519 25.7613 .9412 

28.7613 .3271 .0104 

.9412 .cllO4 5.0397 

Taking the matrix inverse gwes us the Vatlance-Covariance Matrix: 

i -5493 .0074 0 60.1556 -.6493 - .0028 -.0028 .1984 0 I 

Our final step is to check the significance of our parameters. We do 

this by observing the ratio of the estrmated parameter values to then 

standard deviations, 

Standard error of parameter b : ./-xiii = SIR6 .32/.0&i = 3.12 

Standard error of parameter c: Jxiz - 7.76 %%/I.76 = 10.83 

Parameters b and c appear to be significant. 
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Appendix 2 Significance of Parameters 

Multiplicative error structure 

0 =<b,c,u2> 

et= observed deviation from the model for observation t 

Again: and 

In f(e,$) = -$n2n 4 -lnu---g 

= -$2x - lnu - ,since 6% = [>-11 

Taking the partial derivatives of In f(c& with respect to b,c and u2 yields the 

following estimates of the a,, : 

ali - &2x ( Ct + 1 I( 36* + 1 1 
t 

aI2 - a21 - &2x:( Et + 1 I( 2c, + 1 1 
t 

a22 - $C$ ( Qt + 1 I( 2Et + 1 1 
t 

a23- aJ2 - jc: ( L* + 1 1 Ct 

a33 -” 
-3 + 5 >: Q: 

t 
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For our example: 

Information Matrix: 

b - .35 , E - 88 and 6’ - .15 yielding the 

2953.559 20.9673 17.3212 

20.9674 .I709 .I104 

17.3812 .I104 1348.404 
I 

Taking the inverse of this matrix gives us the Variance-Covariance Matrix: 

.0026 -.3215 0 

- .3218 45.3341 .0004 

0 .0004 JO07 

Appendix 2 Significance of Parameters 

Standard error of parameter b : 4JYiiE6 - .051 .35/.rlSI = 6.86 

Standard error of parameter c: B = 6.73 W6.73 = 13.08 

Parameters appear to be significant. 
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1 

--DRAFT-- 

June 14, 1990 

The purpose of this document Is to outline the issues surrounding the 

uncertainty In estimating reserves for losses and loss adjustment expenses for 

property/casualty tnsurers (hereinafter labeled 'loss reserves") and the 

appropriateness of presenting this uncertainty in terms of an expllclt "risk 

margin'. The particular context is where loss reserves are presented on a 

present value discounted basis. 

This document was prepared by the ConNttee on Reserves of the Casualty 

Actuarial Society. The Conmlttee has drawn upon several sources in preparing 

this document, tncluding 'Risk Theoretic Issues fn the Illscounting of loss 

Reserves' by the CAS CoeMttee on Theory of Risk and "Position Paper on the 

Methodologies and Considerations Regarding Loss Reserve Dlscountlng" by the 

CAS Coaalttee on Reserves, both published In the Fall 1987 Edltlon of the 

CAS. 

The Ccmlttee takes no position on the advisability of presenting loss 

reserves on a dlscounted basls and nothing In this docufnent should be 

construed to imply otherwise. 
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Loss reserves comprise the 'largest llabtlity ita on a property and 

casualty insurance company's balance sheet. The associated Itabilities 

by therr nature are subject to uncertainty, making their exact 

determination difficult if not Impossible. This is especially true of 

insurers and reinsurers writing long-tail casualty business where claims 

can remain unpaid for decades. 

Traditionally, reserves have been stated on an undiscounted 'full value' 

basis wlthout explicit recognition given to the time value of money. 

There have been exceptions to this practice. One such example is 

workers compensatton where most states allow SW discounting of long 

tera dlsabillty and fatal cases; another ts the special treatment 

afforded by some states to limited purpose medical malpractice 

spectality companies. 

Full value reserves have been viewed by many as containing an implicit 

margin (i.e., the difference between carried full value reserves and the 

‘true’ dlscounted reserves) which protects the balance sheet from 

unforeseen events. Thls margin varies In size according to the degree 

of conservatism used by the reserve analyst in the estimation of the 

full value reserves. 

Full value reserves have historically been understated for the industry 

as a whole. Under-reserving has played a uJor role In several 

Insolvencies where the reserve inadequacy has exceeded policyholders 

surplus by several multiples. There fs the concern that, had expllclt 
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loss resewe dlscountlng been permltted - wlthout accompanying changes 

In financial reporting and regulation - the problem would have been 

worse. This Is particularly disturbing gfven the current interest in 

allowing discounting for many purposes. Wth the passage of the Tax 

Reform Act of 1955, the IRS now requlres discounting for tax purposes. 

Further#re, the AICPA is studying the implarntatlon of dlscounttng for 

G/UP accounting. 

The balance of this paper discusses the issues surrounding an explicit 

margin for adverse deviations In loss reserves that have been discounted 

to a present value. 

Generally, the longer the development tail for a line of business, the 

more uncertainty In the estimation of its loss llrbllltles. Thus a 

correlation exists between lnvestprent incae opportunity and reserve 

uncertainty. While this relationship is more accidental than 

fundamental, It is true that discounting loss reserves removes a 

substantial, albeit Iqrectse, reserve margin. It is also true that the 

act of discounting does nothing to reduce the uncertainty in the 

underlying llabllltles. Thus dlscountlng loss reserves makes the need 

for an 9golicit recognition of risk more pronounced. 

As aentloned earlier, industry loss reserve estimates have historically 

been inadequate. Compilations from the 1988 SEC Loss Reserve 

Disclosures for 58 publicly traded property/casualty companies indicate 

the following: 
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Reserve 
date 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

Ellerged Reserve 
Deficiency 

Ias of &g&er 19f#)* 
Dollars Percent of 

lblllfmsl led &gCyg 

S 7.6 22% 
6.9 17 

i:: :: 

1E 
15:9 

:: 
24 

13.9 18 

::: 8 2 

(Note that this table reflects nrtvrl eme';Jh'u reserve deficiencies 
through the 1998 flnanclal statement. the true ultimate 
deficiencies may be higher, particularly for th; more recent reserve 
dates.) 

There are numerous reasons for these results, Including the following: 

poor reserve estimation techniques; Impliclt dlscountlng (I.e., use of 

intenttonally optlmistlc reserving assumptions); Indirect dlscounttng 

(e.g., use of financial relnsurance); unforeseen or extra-contractual 

liabilities (e.g., asbestosis, agent orange, DES, EIL, triple-trigger 

theories of liability, judge-made law, etc); kanag-nt' of results 

during underwrltlng cycles; and uncollectible reinsurance. Regardless 

of the reasons, It Is clear that the theoretical gdiscount' has provided 

a much-needed cushion against adverse development. 

+ Source: 1986 SEC Loss Reserve Disclosures, A Capilatlon and Analysis 
of the SEC Disclosure Data, A Tlllinghast Publlcatlon. 
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If resewes are discounted, the reserve analyst and others relying on 

the financial statemants can no longer take comfort in an Implicit 

margin or rely on vague notions of "conservatlug. In thls situation, 

an explicit allouance for the uncertainty intrlnslc to the reserving 

process is a necessary component in the presentation of the financial 

condition of an Insurance enterprise. 

As a practical matter, precedents exist for explicit marglns, e.g., the 

statutory penalties contained In Schedules F and P of the Statutory 

Annual Statement. 

III. Problems with Exolicit Rem 

A number of problems and issues need to be understood before an explicit 

margin for adverse deviations could be included in reserves. 

First, practical methods which are easy to use for estlmatlng margins 

have not been fully developed. One likely reason for this is that 

interest earnings rssoclated with full value reserves have been viewed 

as a sufflclent irpliclt margin. 

Second, the inclusion of a specific margin may c#plicate financial 

statements and make It more difficult for regulators, industry analysts 

and others to understand them. 

Third, many standards of measuring the solvency of a company by use of 

benchmarks (e.g., IRIS tests) would be complicated if an explicit margin 

is establlshed In conjunction with discounting loss resewet. 
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Fourth, the inclusion of a specific uqln could distort Annual 

Statement developlent schedules (e.g., Schedule P) as well as industry 

composites of these schedules. 

Fifth, the probable lack of uniformity In approach of calculating 

maqins among companies would make comparison of results and performance 

difficult. 

Sixth, the inclusion of a specific margin might not improve the accuracy 

of the bottom line but simply move the subjectivity, imprecision and 

conservatism to a different level. 

Seventh, unless there were uniformity of approach and recognition of the 

margin by the various accounting disciplines, the differences that 

currently exist among them would widen. It is unclear whether EAAP 

accounting will allow the addlttonrl expense item (reserve margin) 

because of the principle of artchlng income and outgo. Tax accounting 

may not allow the mrqtn because it reduces Incas and, therefore, tax 

revenues. 

These problems are viewed by some as reasons not to include a maqin for 

adverse devlattons. Houever, many of these problems arise equally with 

respect to loss reserve discounting. Perhaps the solutions to these 

problems could help the industry focus on the key underlying problem 

with reserves - uncertainty. 
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IV. 

The theory of estiuttng reserve margins has not been developed fully 

and a technical dlscusston of current quantification methods is beyond 

the scope of this paper. European actuaries and acaduicians have 

conducted research in this area but the work is highly theoretical with 

lidted applications. To date little work has been done on this subject 

in North korlca, although papers addressing the issue have recently 

emerged in the m and CAS Discussion Paper transcripts. 

The CAS Consnittee on Theory of Risk, in their discussion paper 'Risk 

Theoretic Issues in the Discounting of Loss Reserves,' has outlined 

several approaches. These and other potential rethods include: 

Empirical study of historical variation in loss development 

patterns. 

- Empirical study of historical resewe deficiencies. 

- Confidence interval techniques which use size of loss 

distributions to establish probability of the actual losses 

exceeding an indicated level. 

s Ruin theory appllcatlon, which is the basis for solvency 

regulation in some European jurisdictions. Reserves are 

established such that the probability of the company's 

technical insolvency is reduced to a specified level. 
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Utility theory. From a utility function and the 

distribution of aggregate losses, utility theory can be used 

to compute a 'certainty equivalent'. The difference between 

the certainty equivalent and the expected value reserve 

represents the risk q aqin. 

- The maqin set as the difference between the reserve 

discounted at a risk-related interest rate and reserve 

discounted at a rlskless rate. 

The l aqin set at a level that a third party would require 

to comute the reserves. 

Regardless of the method used to calculate a reserve uqin, the 

following four issues remain: 

First, a reserve margin should distinguish uong the following sources 

of risk: 

- Process risk inherent in any stochastic process. 

Parameter risk which includes such items as reinsurance 

recoverables, changing company management and practices, changing 

social-economic environment, etc. 

- Risk caused by the use of non-optimal reserving techniques. 
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- Potential for abnormal, unforeseen liabilities such as extra- 

contractual obligations caused by retroactive legislation and 

court decisions. 

Whfle these last two item et-e paramter risks, we list then separately 

to highlight their importance. 

Second, the resewe margin should consider the best estimate of the 

undlrcounted reserve and the corresponding discount. This requires the 

reserve analyst to mko an assessaant of pamnt pattern and interest 

rate risk. 

Third, the reserve uqin should vary by line of business and maturity. 

For example, long tail lines of business generally require a larger 

resewe l aqin than short tail lines. S1uilarly, older more mature 

accident years may rqulre a smaller reserve margin than younger, less 

mature accident years. 

Fourth, the advisability and/or need for a undated standard calculation 

approach should be explored. Is there a colgelling need for uniformity 

among companies? 

V. 

The development and isolation of an explicit risk margin raises many 

questions in accounting for the margin. 
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a How should the risk margin be booked: as a liability item or 

a segregated part of surplus? 

8 Should it be on the balance sheet at all? 

0 Should there be different methods for accounting for the 

risk n aqin under GAAP; SAP, Tax; and purchase accounting? 

A partial list of the arguments for and against booking the risk margin 

as a liability item, as a surplus item, and as an off balance sheet item 

are: 
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Arguments for: 

a It becows #re affordable since It say result in reduced taxes 

e It corresponds with current practice 

e Intuitively reasonable to postpone incoa until it is certain 

0 It should be considered a real cost of doing business 

l It creates a cushion of solvency 

Arguments Against: 

e Companies are already being taxed on the present value discount of 

the liability under the Tax Reform Act of 1986 (TRA 1986) 

0 Swe consumr advocates believe that insurers suppress reported 

profits by artificially inflating resewes 

e It fails to uatch income and expenses 

0 It fails to fully recognize the time value of money 
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Arguments For: 

a It uintains cushion for solvency if incorporated as segregated 

surplus 

0 It encourages unbiased statemant of discountad reserves 

e It does not add income incentive for understating reserve margin 

Arguments Against: 

0 If eamarked as segregated surplus, It my restrict dividend 

payments to investors 

e It may confuse potential buyers of the net worth of the company if 

no standard exists on setting the reserve uqin 
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Arguments For: 

e It does not require funding, but enurrates a nasure of risk for 

discounted loss reserves 

0 There is historical precedent for other items of this native in 

the statutory blank (e.g., Schedule P discounting disclosure; 

Schedule D disclosure of market vs. book value of securities) 

0 It causes the least amount of accounting disruption 

Arguments Against: 

e Realistically, it results in no change in current practice 

Different Issues pertain to different accounting contexts, i.e., GAAP, 

Statutory (SAP), tax and purchase accounting. Each of the different contexts 

is discussed below 
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The purposed of MAP accounting is a direct matching of income and expenses. 

Therefore, if a discounted reserve provides mre relevant inforratlon, can be 

calculated with sufficient reliability, and is measurable, then it should 

replace the use of a full-value reserve. Not all these attributes are met 

with sufficient reliability since discounted reserves can vary as much or more 

than full-value reserves. Therefore, there is sufficient reason to 

incorporate a reserve margin under GAAP accounting. The direct matching of 

income and expenses may require the reserve wqin to be booked as an item of 

segregated surplus or as an off-balance sheet item if it is not expected to be 

utilized. 

The reserve margin that is utilized as determined by various adequacy testing 

can require a 'true-up' in the current period or an amortization over the 

remaining life of the asset or liability. 

Under SAP Accounting, the reserve maqin needs to be considered to fulfill the 

basic theory underlying such accounting: conservatism. The reserve maqin 

would be considered as an additional buffer against insolvency for any 

insurer. The most likely way to account for this margin is to eanarrk it as a 

reserve account similar to an Mandatory Securities Valuation Reserve (AVR) in 

life Insurance or as restricted surplus needed to maintain the solidity of an 

insurer. As restricted surplus, similar to the surplus for loss portfolios 
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under Regulation 106 In Hew York, the funds are mot available for paying 

dlvldends and lust be uortlzed as loss payments are made. Given the 

conservatism that Is the hallmark of SAP reportleg, It Is crltical that 

reserve margins be considered concurrent with any prmlsslon/nqulrement of 

discounting. 

Under tha Tax Refom Act of 1986 (TRA 1986), en errpliclt risk urgln may be 

consldered a contingency reserve and therefore would not be tax deductible. 

Also under TRA 1986, an insurer that discounts loss reserves, resulting In a 

discount which 1s larger than the discount resultlng from the IRS methods, 

would pay taxes based on the hlgher discount (and Income) amount. The 

Introduction of dlscountlng and an expllclt risk margin could result ln 

slgniflcantly hlghrr tax payments for lnsurrrs. 

Purchase rccountlng requlns that all values k at fair market value. If 

full-value flnmclal statement reserves are the starting point, they are re- 

stated at present value. The reserve urgln (coaslstlng of the difference 

between the full-value and the present value loss rmservcs) would be required 

to be discounted at 1 lntenst rate equrl to a threshold rate of return 

consldered necessary to attract a wllllng purchaser. Thls Is necessary 

whether the reserve margln ts booked as a llrblllty or surplus Item. The 

aachanlcs of the calculation require: 
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a Establishing the Interest earned on assets backlng the discounted 

loss reserves on a time line 

0 Selecting an Invest#nt rate to present value the Interest earned 

e Calculating the present value of the reserve margln 

VI. m for &erve Tq&I&g 

If an expllclt reserve margln Is Incorporated In the balance sheet and 

reserves are dlscounted, many reserve tests based on the statutory 

Annual Statement will not change or requlre a mInImaI effort to place 

the results on a pro-forra basis wlth previous results. The IRIS Tests 

and A.M. Best analysis can be adjusted to add the reserve urgln to the 

discounted reserves for most leverage testlng. 

To maintain Schedule P testing; reserves would have to be stated at 

full-value wlthout rltk margln. Thls Is the rthod now used frr 

Schedule P even under clrcumstrnces where dlscountlng Is permltted. 

As for the reserve runoff schedule under SEC Force 10K. this schrdule 

shows elther statutory results or MAP results. If statutory results 

are not at full-value and are used, then there ~111 be an adverse runoff 

equal to an amount rpproxlmatlng the discount In these reserves. If 

GMP results are used, then thlt schedule Is seriously lmpalred unless a 

supplementary schedule Is provlded showlng the accretion of Interest on 

discounted loss reserves. Thls calendar year test would require knowlng 

the Interest accreted by report year which can be very vague since 
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Inkrest rates earned vary from year to yrar on cash ncelved. TO avold 

problIrs In the use and the calculation of the schedule, the statutory 

results should be Incorporated at full-value. Currmtly, the SEC fom 

already Is filled out with distortions due to dlscountlng loss reserves 

for SW lines of business and the Inclusion of loss portfollos wlthln 

reported results. 

Sllllarly In the Canadian P&C 1 and P&C 2, dlscounted reserves would 

have to be restated to a full value basis for use In the runoff schedule 

(fomerly Exhibit 34). In addltlon for the Illnlrau Asset Test (or the 

Test of Adequacy of Deposlts In Canada In P&C 2), full value reserves 

should be used when detemlnlng the mrgln mqulred for Unpaid Clalns 

and Unearned Pmlus. Use of discounted reserves would understate the 

required rargln. 

If dlscountlng reserves Is accepted, other tertlng of results to assure 

solvency should k estrbllshed. Under GAAP, the testlng of assumptions 

such as actual versus expected loss payout and the actual versus 

expected Interest earned need to be Inltlated to 'true-up' discounted 

loss reserve 8stlWes. 

In addition to tests of the adequacy of full-value reserves, new tests 

and crlterlr would nwd to be established to masure departures from 

expectrtlons wlth respect to: 
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0 asswtlons underlying the dlscountlng calculation (Interest 

rate, payout pattern, etc.) 

8 rsswptlons underlying tht risk urgln 

VII. Q&II&l 

1. Tht purpost of a rlsk margln should be to enhanct reporting of the 

financial condition of an Insurer, Including the dlsclosurt and 

(to the extent possible) quantlflcatlon of tht unctrtrlnty 

surrounding reported values. 

2. In qurnt~fylng and dlscloslng risk urglns wlthln the approprlrtt 

reportlng context, the rtstrve analyst should consldtr the 

following elemnts of the process: 

t tht best-tstlmatt full-value reserve; 

0 tht tmtunt of discount for antlcfpated investment 

Income; 

0 a provlslon for stochastic unctrtalnty (1.t.. proctss 

risk); and 
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a a provlslon for 'future unknouablts uhlch art 

virtually ctrtaln to occur: (Stt David Hartman, 

Cantrnnlrl address on 'kservlng for Llablllty 

Claims,' June 1989.) 

3. Tht amount of risk urgln should be expllclt. 

4. Unlformlty of approach for establlshlng at least mInImum expllclt 

risk uqlns should be encouraged. Departurts from this uniform 

approach should be disclosed. 

5. Further research In tht quantlflcatlon of approprlatt risk uqlns 

should be encouraged among the Casualty Actuarial Socltty 

mmbershlp. 

In susnary, the Ctunltttt on Rtserves belltvts that tht Issues ptrtalnlng to 

expllclt rtstrvt risk aaqlns cannot be Isolated from thost surrounding 

reservt dlscountlng. Unfortunattly, tht ttchnlques for quantlfylng rlsk 

margins art not as well advanced. Hwevtr, we do not bellevt that this Is a 

valid reason for Ignoring or deftrring conslderatlan of risk uqlns. 
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AMERICAN ACADEMY OF ACTUAFUES 

September 28, 1990 

To: Insurance Commissioners, Directors & Superintendents 
Chief Examiners 

Re: catualty Lot8 Reserva opinions 

The American Academy of Actuaries Committee on Property- 
Liability Insurance Financial Reporting is pleased to enclose 
a report on its study of insurance company insolvencies from 
1969-87, which seeks to measure the effectiveness of casualty 
loss reserve opinions. The study commenced in August, 1989 
and reflects responses received through June, 1990. The 
committee especially appreciates the work done by the Chief 
Examiners in each of the states which responded. 

We hope that you will find this report both interesting 
and useful. The report consists of an executive summary and 
a more detailed summary. As indicated, the Academy recognizes 
the importance of the casualty loss reserve opinion reguire- 
ments and plans to perform additional studies on this topic. 

We very much appreciate the cooperation that we received 
in performing this study. If you have any comments or 
questions about it, please do not hesitate to write me. 

Very truly yours, 

David G. Hartman, Chairman 
AAA Committee on Property-Liability 

Insurance Financial depcrting 
c/o Chubb Group of Insurance Companies 
P. 0. Box 1615 
15 Mountain View Road 
Warren, New Jersey 07061-1615 

DGH:lan 

Enclosure 
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During the last several years there has been Braving concern over 

the threat of videspread economic distress that could result from 

insolvencies of U.S. property liability insurance companies. The 

U.S. Congress, the National Association of Insurance Co!maissioners 

(NAIC) and insurance company organizations have all discussed this 

potentially severe problem and initiated studies to ideniify actions 

that vi11 reduce the incidence of insolvencies. In order to 

contribute to the limited base of information on which to formulate 

sound public policy decisions, last year the American Academy of 

Actuaries' undertook a study of the effectiveness of current 

casualty loss reserve opinions. This report presents the results 

and conclusions to date of the Academy's efforts related to this 

important issue. The Academy recognizes the importance of loss 

reserve opinion requirements and plans to perform additional studies 

on this topic. 

1 
The American Academy of Actuaries is an organization of 

professional actuaries in the U.S. which. among other functions, 
represents the actuarial profession in areas of public issues and 
discussions involving actuarial concepts. The Academy was founded in 
1965 and now has over 10.000 members. 

-l- 
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study Results 

This study was conducted by distributing questionnaires to state 

insurance departments for each of the 153 companies declared insolvent 

from 1969 through 1987. This report comments on the 105 questionnaires 

returned. 

The highlights of the conrmittee's findings to date are as follows: 

(1) The most commonly cited principle cause of insolvency was 

"under-reserving". "Under-reserving" was noted in 589. of the 

insolvencies for which causes were identified. "Uismanagement" 

was the second most frequently identified cause of insolvency, 

cited in 411. of the responses. Loss reserve opinions clearly 

may help reduce the incidence of insolvencies where under- 

reserving is a potential cause of insolvency. It is less 

certain that loss reserve opinions can address situations where 

mismanagement or other factors are the principle cause of 

insolvency. 

(2) Hany of the loss reserve opinions for companies subsequently 

declared insolvent were qualified or conditioned in some manner 

(4 of 9 cases studied). Since the connaittee did not reviev the 

specific reasons the opinions were qualified and the causes of 

the subsequent insolvency, we cannot conclude whether or not 

the opiniocs for these nine companies were appropriate. 
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(3) In the majority of insolvencies studied, no loss reserve 

opinion was rendered (81 of 105 cases). Since most of the 

insolvencies occurred prior to 1981, loss reserve opinions 

were not required for Annual Statements filed prior to the 

declaration of most of the insolvencies studied. 

Even if the actual statements of reserve opinions do not clearly 

help regulators to identify potentially troubled companies, there is 

anecdotal evidence that opinion requirements lead to improved 

management actions. Loss reserve opinion requirements and professional 

responsibilities of actuaries tend to create an environment where 

actuaries have a significant voice in the financial management of an 

insurance company. In analyzing reserves, an actuary may find 

inadequate reserves, inappropriate reinsurance programs, inadequate 

pricing or a number of other problems which can result in impaired 

financial condition if not addressed. By communicating such findings 

before problems become too severe, actuaries can help to promote 

sound financial management of an insurance company and possibly 

reduce the chance that an insolvency will occur. 

Since many insolvencies are caused by mismanagement, fraud and other 

factors not typically reviewed in an actuarial analysis, strong loss 

reserve opinion requirements cannot be expected to prevent all 
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insolvencies. However, the Comittee believes that loss reserve 

opinions by qualified actuaries contribute to the prevention and 

early detection of insolvencies of property liability insurance 

companies. 

-4- 
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Backaround on Loss and IAB &serves and Reserve Opinions 

Reserves for losses’ and loss adjustment expenses (LAR)3 together 

represent by far the largest liability on the balance sheets of 

property liability insurance companies. At year-end 1989, these 

reserves comprised two-thirds of the industry’s total liabilities 

and were about double industry surplus. 

There is usually substantial uncertainty about loss and LAR 

liabilities since they represent future costs, often many years 

away. But reasonable estimates of liabilities are needed as part of 

the sound management of an insurance company. If a company 

underestimates loss liabilities , its surplus will be overstated and 

the reported balance sheet may present a severely distorted picture 

of the financial health of the company. 

Given the importance of accurate estimates of loss and LAE liabilities 

to the financial integrity of property liability insurance companies, 

the NAIC in 1981 adopted optional guidelines for loss reserve 

opinions in the NAIC Fire and Casualty Annual Statement. If adopted 

2 Loss reserves are liabilities for future payments to claimants 
for insured incidents which have already occurred. 

3 Loss adjustment expense reserves are liabilities for the future 
cost of adjusting or settling insured claims which have already 
occurred. 
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by a state, these guidelines specified the format for a signed 

statement of opinion by a "qua1 .ified loss reserve specialist". 

The NAIC defined a “qualified loss reserve specialist” as a member 

in good standing of the American Academy of Actuaries, or a person 

who otherwise had competency in loss reserve evaluation. This 

definition easily allowed a non-member of the Academy (including 

non-actuaries such as Certified Public Accountants or company 

officers) to self-certify their competency. 

The NAIC instructions specified that the opinion must contain a 

paragraph identifying the specialist, a scope paragraph, an opinion 

paragraph and additional paragraphs if needed to state a qualification 

of the opinion. The instructions also noted that "the opinion 

paragraph should include a sentence which covers at least the points 

listed in the following illustration:" 

“In my opinion, the amounts carried in the balance sheet on 

account of the items identified above 

(i) are computed in accordance with accepted loss reserving 

standards and are fairly stated in accordance with sound 

loss reserving principles. 

(ii) are based on factors relevant to policy provisions. 

(iii) meet the requirements of the insurance laws of (state of 

domicile). 

-6- 

170 



(iv> make a good and sufficient provision for all unpaid loss 

and loss expense obligations of the Company under the 

terms of its policies and agreements." 

For 1989 Annual Statements, twenty-four states required an actuary 

or qualified loss reserve specialist to provide an opinion on loss 

reserves for all or some companies. Since larger insurance companies 

tend to operate in all or nearly all states and several of the 

nineteen states required opinions for all licensed companies, loss 

reserve opinion requirements have applied to virtually all large 

property liability insurance companies. 

In June, 1990 the NAIC took action to strengthen loss reserve 

opinion requirements. For 1990 and subsequent Annual Statements, a 

loss reserve opinion is mandatory for all companies except those 

qualifying for specific exemptions, and the opinion must be provided 

by a qualified actuary. This action by the NAIC is expected to help 

reduce the incidence of future insolvencies. 
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AMERICAN ACADEMY OF ACTUARIES 
COHHITTEE ON 

PROPERTY LIABILITY INSURANCE FINANCIAL REPORTING 

Responses to Loss Reserve Opinion Questionnaire 
Insolvent Companies 

1n the summer of 1989, the Committee on Property Liability 
Insurance Financial Reporting (the Committee) of the 
American Academy of Actuaries (the Academy) beqan a study of 
the effectiveness of the current casualty loss reserve 
opinions. 

As part of this project, the Committee requested that chief 
examiners in the various state insurance departments 
complete a 12 item questionnaire (Appendix A) for each 
insurance company declared insolvent from 1969 through 1987. 

AS of June 18, 1990, questionnaires have been returned for 
105 of the 153 companies declared insolvent during this time 
period. In addition, questionnaires were returned 
pertaining to four companies that were declared insolvent in 
1959, 1962, 1988 and 1989. This report summarizes the 
results of the 109 questionnaires returned. 

The Committee recognizes two constraints within which the 
study must be conducted. First, there ir a limited number 
of insolvent companies for which loss reserve opinions had 
been obtained. Second, we are not able to measure the 
extent to which the requirement for loss reserve opinions 
may have influenced insurers to avoid insolvencies. Each of 
these will be discussed in the following paragraphs. 
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Loss reserve opinions for property/casualty insurance 
companies were generally not required by state insurance 
departments until 1981, when the New York Insurance 
Department began requiring them of all domestic companies. 
From 1982 through 1989, about 23 other states implemented 
requirements for loss reserve opinions. In 1990, the 
National Association of Insurance Commissioners revised the 
instructions to the Annual Statement to require loss reserve 
opinions in all states, with limited exceptions. 

In the years 19S2 through 1987, there were 82 insolvencies; 
questionnaires were returned in 54 instances. Loss reserve 
opirllons had been required and/or submitted in only 27 of 
these cases. Because of the relatively small size of the 
data base, firm inferences can generally not be drawn. 
However, this study does document the reserve opinions for 
companies subsequently declared insolvent. 

This study is limited to companies that have become 
insolvent. It does not include identification of 

insolvencies that were prevented because of the requirement 
for a loss reserve opinion. In some cases the actuary 
evaluating the loss reserves may have found reserve 
inadequacies, thus forcing company management to increase 
loss reserves in order to obtain an unqualified opinion. In 
other cases, the actuary may have identified shortcomings, 
such as inappropriate reinsurance programs, inadequate 
pricing, improper claims adjustment procedures, and poor 
underwriting practices that company management was then able 
;o address before these problems resulted in an impaired 
financial condition. There is anecdotal evidence that 
suggests insolvencies have been prevented because of the 
need fcr a loss reserve opinion, but this is beyond the 
scope of the Committee’b study. 

Following is a discussion of each individual question. 
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Question 1: Name of insolvent company 
Question 2: Year company decIared insolvent 
Question 3: Company's state of domicile 

Appendix B displays detailed information regarding questions 
1, 2 and 3 for all insolvent companies initially identified 
in the study. These 153 companies are located in 33 states, 
Puerto Rico, and the Virgin Islands. 

Responses have been received from 24 jurisdictions. These 
responses pertain to 105 of the 153 companies declared 
insolvent from 1969 through 1987. Additionally, responses 
have been received from four companies that became insolvent 
in 1959, 1962, 1988 and 1989. Among those states from which 
we have not yet received responses is Texas, in which 11 
insolvencies are located. 

Exhibit I is a graph of the number of insolvencies, by year, 
for which we initially solicited responses, and for which 
responses were received. 

Jn the decade of the 1970’s, there were 60 insolvences. From 

1980 through 1987, there were 92 insolvencies. 
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Question 4: Did the insurance department of the domiciliary 
state have a loss reserve opinion requirement 
prior to this company being declared insolvent? 
(Yes/No) 

Detailed information pertaining to this question, as well as 
to questions 5 through 9, are displayed on Exhibit II. 
Exhibit II provides information on those companies (24) for 

which a loss reserve opinion was required, as well as for 
four companies for which loss reserve opinions vere provided 
although not required. 

Of the 24 insolvencies for which loss reserve opinions had 
been required, all occurred in 1982 or later. As noted 
previously, loss reserve opinions were not generally 
required prior to 1982. 

During the period 1982 through 1987, there were 82 

insolvencies. Information on these insolvencies is 
summarized as follows: 

Opinion Opinion Not 
Required Required Total 

Responses 
received 24 31 55 

Responses not 
received 3” 24* 27 - - - 

27 55 ,?.2 
*Based on the Committee’s understanding of state regulations 

in effect at the time of the insolvency 

Thus, about one third of the insolvencies occurred in states 
where a loss reserve opinion was required. 
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Question 5: Was a loss reserve opinion rendered to any 
state on this company prior to its being 
declared insolvent? (Yes - only once/Yes - 
more than once/No) 

As shown on Exhibit II, opinions were rendered for 24 
companies, 20 of which were required opinions and 4 of which 
were submitted although not required. 

Question 6: Did the loss reserve opinion use the 
recommended language verbatim? (Yes/No) 

Of the ten responses to this question, six were “yes” and 
four *no.” 

The “recommended language” is that contained in the 
instructions to the Annual Statement.” Qualifying 
statements are commonly added when considered appropriate, 
although there are currently no guidelines for the use of 
qualifying statements. As part of its study, the Committee 
intends to recommend revisions to the “recommended 
language.” These suggested revisions are expected to 
include qualifying statements intended to alert regulators 
to various conditions that may increase the likelihood that 
loss reserves will not be adequate. 
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Question 7: Was the loss reserve opinion qualified or 
conditioned in some manner7 (Yes/No) 

Of the nine responses to this question, four indicated that 
the opinions were qualified in some manner whereas five 
indicated the opinion was not qualified. 

AS previously noted, this Committee intends to recommend 
standardized qualifying statements. 

Question 8: Was the signer of the opinion a (circle letter 
of each item that applies): 
(a) Hember, American Academy of Actuaries 

(HAAA1 
(b) Pello;, Casualty Actuarial Society (FCAS) 
(c) Associate, Casualty Actuarial Society 

(d) Please specify (e.g. President, Treasurer, 
Claims Hanager, etc.) 

We received responses to this question for 20 companies. 
Using the term “actuary” to mean either a Member of the 
American Academy of Actuaries or a member of the Casualty 
Actuarial Society, then 11 of the 20 opinions were signed by 
actuaries. 

For five of these eleven, the response to question 11 
indicated that under-reserving was a contributer to the 
insoivency. For the nine opinions known to have been signed 
‘uy non-actuaries, only one was apparently associated with 
under-reserving. This may suggest that companies with loss 
reserves recognized to be potentially inadequate were more 
likely to obtain an actuarial opinion. 
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It was noted in regard to question 7 that four of the 

opinions were qualified. In all four cases, the signer was 
an actuary. In only one of these four cases did the 
response indicate that under-reserving was a cause of the 
insolvency. 

Question 9: was the signer an employee of the company? 
(Yes/No) 

There were 19 responses to this question. In eleven cases 
the signer was an employee of the company, and in three of 

these eleven, an actuary. In eight cases, the signer of the 
opinion was not an employee of the company, and in seven of 
these eight, an actuary. 

This suggests that when companies obtain a loss reserve 
opinion from someone outside the company, that person is apt 
to be an actuary, as defined as a member of the Casualty 
Actuarial Society or American Academy of Actuaries. 

Question 10: What is the approximate size of this 
insolvency7 ($ 1 

For the 81 companies for whom the size of the insolvency was 
quantified, the insolvency ranged from $4,000 to $1.5 
billion (Transit Casualty Insurance Company). Excluding the 
20 insolvencies that were for less than $1 million, the 
median was approximately $10 million and the mean was 
approximately $55 million. Excluding Transit Casualty, the 
mean was approximately $31 million. 

During the period 1982 through 1987, there were 39 
insolvencies greater than $1 million for which we received 
responses as to the size of the insolvency. The mean value 
was approximately $00 million. 
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For those companies for which a loss reserve opinion was 
required or obtained, the size of the insolvency is shown on 
Exhibit II. 

Question 11: What appears to be the principle cause(s) of 

this insolvency (e.g., under-reserving, 
uncollectable reinsurance, fraud, etc.)7 

Responses were received for 79 insolvencies. “Under- 
reserving” was given as the most common response, appearing 
46 times as a reason for the insolvency. “Hismanagement” 
was identified 32 times as a reason. “Poor underwriting,” 
“uncollectable balances,” ‘fraud/theft,” “MGA,” and 
“reinsurance” were each identified eight to fifteen times. 

For those companies for which a loss reserve opinion was 
required or obtained, we have shown, on Exhibit I, whether 
“under-reserving” appeared as a stated reason for the 
insolvency. 

Question 12: What other comments would be helpful for us to 
have about this insolvency? 

Responses to this question were minimal, and they have not 
been summarized. 
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Exhibit II 

CASUALTY LOSS RESERVE OPINION PUESTIONAIRE 
. . . . . . . . . . .._..._......__................- 

SLDWARY OF 1NFW”ATION Poll CCWANIES FCR UHICN A LOSS 

RESERVE CPIYION WAS REWIRED M RENDERED 
. . . . . . . ..~_~~~__.....................~~. CUESTIW 

811 

INSURANCE YEAR OF CUESTIC @JESTlOll WESTlON WESTIOIl UJESTILW WESTION DUESTIOY WNDER- 
CC44PAUY IUSOLVENCY STATE 84 Is w 47 a 89 110 “RESERVING’ 
.._.... . . ..__..._ . ..*- .--._- . . . .._ ._.___ . ..__. ._-.__ ._-... . . . . . . .-.... 

(1) 

EARLY AHERICAN INS. l-0. 

IYTERW UNDERURITERS EKCRAWGE 

DOLDEY U2ST INS. UCHAWSE 
INDEPENDENT INDEHNITY to. 

cAL.FARH INSURANCE m. 

S t II INSURANCE CO. 

HWELAND :NSURANCE CWPANl 

MISSION INSURANCE CU. 
“,SS,ON NATIDRAL INSURAWCE CO. 

,WA NATIONAL “UTUAL INS. Co. 
SECURITY CASUALTY W. 

RENILWRTW IRS. CO. 

MIY INS. CO. 
HERITAGE INS. CD. 

WTIwll INS. CO. 

PINE TOP INS. CO. 

PRESIDIO INS. CO. 

PROFESSIOKAL WTvAl INS. Co. 

BUtW INS. Co. 
RENT RITE ADVANTAGE SERVICES 

HORI7.W INS. CO. 

IDEAL FUYUAL INS. CU. 

UASSAU INS. CO. 

A.HERIUN CONSIRIER INS. CO. 

AllERICM FIDELITY FtRE INS. CO. 
LINIDY INDEMNITY 

CARRIER USURLTY m. 

NIDUND IYSUIUNCE CO. 

(2) 

1985 

1983 

1984 

n-a4 

1985 

la5 

1987 

1987 

1987 

192.5 

1981 

1982 

19a2 

19% 

1986 

1987 

1986 

1987 
1987 

1989 

1984 

19% 

1% 

1985 

1985 

1985 

19S5 

1986 

(3) 

AL 

CA 

CA 

u 

CA 

t.A 

CA 

CA 

CA 

IA 
IL 

IL 

IL 

IL 

IL 

IL 

IN 

m 

NC 

UN 

NY 

NY 

NY 

NY 

NY 

NY 

YY 

NY 

(4) (5) 

NO YES-UICE 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES-WCE 

NO YES-CdKE 
YES YES.ONCR 

YES YO 

YES YES--E 

YES YES-WORE 

YES YES-FKXE 

NO YES-WCE 
NO YES.WRE 

YES 
YES YES-CWE 

YES 

YES YES-MORE 

YES 

YES YES.*WE 

YES YES-ME 

YES YES-HLXE 

YES YES-W 

YES YES-IIOIIE 

(6) (7) (8) 

“0 AS 
0 

0 

D 

D 

D 

D 

*.C 

*.C 
D 

HO NO B 
NO No D 

YES NO D 

NO YES A,B 
YES YES A..B 
YES YES B 

YES NO A 

NO YES *.I 

YES A.B 
YES *.I 

(9) (10) (117 
WY “TLLIWS, 

NO MD.0 YES 
YES ND 
YES No 
YES NO 
YES NO 
YES NO 
YES NO 
YES YES 
YES YES 

NO 40.0 YES 
NO 

YES 

YES 

NO 

NO 

NO 20.0 YES 
NO 35.0 YES 

YES 

HO 

0.7 ND 
15.5 YES 
15.5 YES 

7.6 YES 
32.0 ND 
32.0 ND 

132.5 YES 
1.6 YES 

34.6 YES 
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AppenCi:: 2 
Page : 

Xnericm Xcaduy cf 2&U8riw 
ccmaittrr on Property-Liabllitr Insurance Tinanaial Repo*?ng 

Loss Reserve Opinion QUestiOnnaire 
Insolvent companies 

1. Name of Insolvent Company 
1 

2. Year Company Declared Insolvent I 1 

3. Company16 State of Domicile I 7 

please circie the appropriate ansver to each question: 

1. Did the insurance department OF tie domiciliary state have 
a loss reserve opinion requirement prior to this company 
being declared insolvent? 

Yes No 

5. Was a loss reserve opinion rendered to any state on this 
company prior to its being declared insolvent? 

Yes - only once Yes - more thaa once No 

If the ansver to question 5 was mN~m, skip to question 10. 

If tha answer to questions 5 was Veon, please ansver 
questions 6 through 9 as regards the last opinion rendered 
prior to the company being declared insolvent. 

6. Did the loss resene opinion use the r ecommended language 
verbatim? 

Yes No 

7. Was the loss reserve opinion qualified or conditioned in 
some manner? 

Ye5 No 

If yes, bow? 



Loss Reserve Opinion Questionnafra 
Insolvent Companies Pcge 2 

8. 

9. 

10. 

11. 

12. 

Uas the oignar of the opinion a (circle letter of each item 
that applies): 

a. Hember, llmerican Academy of Actuaries (HAM) 
b. Fellov, Casualty Actuarial Societ 

Associate, Casualty Actuarial T 
(PCAS) 

C. Sot l ty (ACM) 
d. other (Please specify, e.g., President, Traasurer, Claim 

Xanager, etc. ) 

I 

Was the signer an employee of the company? 

Yes NO 

'fiat is the approximate site of thie insolvency? 

s 

What appears to be the principal cause(s) of this insclvency 
uncollectible reinsurance, fraud, 

etc.) 

What other comments would be helpful for us to bave about this 
insolvency? 

Please print your name 

Your telephone number 1 

Pleas. roturn by 8eptember 30, 1951 tar 

David Q. Hartman 
chairman, Axa OOPLITR 
c/o Chubb Group of Iaeauance Companiu 
15 Mountain Vieu Road 
P. 0. Box 1615 
Uarrm, llev Seraiag 07061-1615 
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or J-SE rOLLOWING CCHPANILS: 

1969 California 

Fidelity Gsnaral IUSUtSXS CO. 1970 Illinois 
Liberty IJnitOrSSl tnSUCSUC0 fexu 
Ohio Pslhy IMUrMC* CO. Ohio 
Sutton nutual Inrurmc~ co. nsl# 8amprlairo 

citirsns Casualty of Imw York 
rirrt Amrie8.n Insutsnce co. 
Bom*orn*rs Insururce CO. 
Lasalle National Insuraae~ Co. 
LOS hgelu Insurlrrcm Co. 
naina Insurmco co. 
Tran* Plrlas Insurmcm 
Dnitrd Bonding Co. 

1971 Naw York 
Florida 
Illinois 
Illinois 
California 
Main* 
fuu 
Indiana 

Maryland National 1nsura.m~ Co. 
netro Casualty co. 

1972 tiorgia 
Missouri 

Comnereisl Underwriters 
rirrt liro l Casualty Co. ot 

1973 xtlclliqan 
Tuas 

San Antonio, m 

Catwsy Insunncm Co. 
Granite Mutual Inruraac* CO. 
Prof*rrlonal 1nsursaco co. 
~ockland Mutual fnrurmca Co. 
Unitrd kamrica8 Iamrmra 

1974 Penaaylvraia 
P*=sy?VaniEl 
Hew York 
Wusachusetts 
Inva 

Associated Mrrchaata Wutusl Ins. Co. 
Capitol Mutual lit0 fnsuraxo Co. 
Epic In8urMco Co. 
Pinsncial liro C Casnalt? Inr. Co. 
Clmzo Autcmobilr famumcm Co. 
Guardian Mutml Iasurmco Co. 
Intorrtato Inr. Co. of 1. Collingrrood 
N~ufacturars L Ubolualmrs Indmdtr 

1975 Xa#sachus~tts 
P~ans~lvulia 
Ar iaon8 
Ilorida 
nontan 
PMaqlvmi~ 
Ilow Jersey 
Colorado 

Wod~llion/lllssouri kaor8l Ins. Co. 
Mobilr Couatr Mutum.l/Mobilo Ins. Co. 
National Mutual fnmmacm Co. 
P*nasylYulfa Tuiaeo's nutua1 Ins. co. 
Eeronrcu Insurmcm Co. of Ieu York 
.s~tollito Iuux8acm co. 
Security Fire L Cuualtr Inmraace Co. 
State Security I~urance Co. 
Slnrait Insurance Co. of I(ow Tork 

Mlarouri 
kxaa 
xichiqaa 
P*Ms~lvmi~ 
In, Tork 
Pennsylvania 
South Carolina 
Ptnus~lvauaa 
Uew York 
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Trmsnstional Insururce Co. 
wtstgats - California 
wlsconrin Surety Co. 

Declared 

California 
California 
Wisconsin 

Bmkerr rirc L Casualty Ins. Co. 
nancbartmr Inruranco C Indemnity Co. 
Southrn American Firm Insurmxo Co. 
woodland Xutual 

1976 Florida 
ah10 
?lorida 
luchigrn 

All-star Insurance Corporation 1977 *isconsin 
Builders InsUraXS CO. Puerto Rico 
hpiro Mutual Ins. Co./Allcity Ins. Co. Iw York 
Maryland Indranitr Insuraaco Co. HarylLod 
NW York National InSurmco Co. Iw York 
ptan State Xutual Iusuramco Co. P*nnsylvania 

Elamhrs I(ucum1 InslArancS co. 
Ccmmmaalcb Inruranco Co. 
Consolidated Hutual Insuraace Co. 
Conmlidstmd Undonrritsrs 
Eldotndo Insuranc, CO. 
S;gnSl/IapSrial Inrurance Cos. 

1978 Ww York 
Puerto Rico 
Ilw Pork 
Missouri 
CSliFornia 
California 

h*rican Asrsrvo InSurancS Co. 
Long Ialaad Iasursnc~ Co. 
Ittstrv* Insurauco Co. 

1979 Rhoda Island 
Mew York 
Illinoir 

Atlantic sod Gulf Statms 
Concord Mutual Inrururca Co. 
Cosmopolitan Insur~ca Co. 
State rarmors Insurmce Co. 

1900 

Church Lapan Mutual Insurfmcm Co. 
tastrrn Insursneo Co. 
fauguiw Mutual pire Insurmco CO. 

l4ukat Insuraneo Co. 
Proprhtors Insuraac* Co. 
Seurity Casualty Co. 

&aberst Iz~suraac~ Co. 
Cotton Bmlt Insurax~ Co. 
Lguitaklo Iasursmcm Exchange. Inc. 
Great Indsnnitr Insuraaco Co. 
hnilrorth Incursnco Co. 
Lloyd8 of America 
Main Insurance Co. 

1981 

1982 

South Carolina 
P*nusylvaaia 
NW York 
Iobrsska 

West Virginia 
?lorid& 
Vlrginla 

1111~0i8 
Old0 
Illiaois 

P~aaqlvmia 
TOMOSS*O 

Tuu 
horto Rico 
Illinois 
Ttxu (only) 
Illinois 
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Safstpuard Wutua? Insururce Co. P*nxlrylvania 
stupesant Mutual Plate Glass Ins. Co. Pennsylvania 

Intarco Undmrrritmrr Exchange 

Lincoln Insuranc* Co. of Puerto Rico 
Superior Lloyd8 
Wartmrn Carriers InsurMc* txcbaag* 

1913 California 
Puerto Rico 
Toru (oaly) 
California 

Ambassador Insurmcs Co. 
Arizona Goneral IMurMCm COmpMy 
Aspen Indmnnity Corp. 
Cjlonial Assurance Co. 

Dcnm Insuranca CGnIpmy 
Cxcalibur Insurance Co. 
Pinancial Sacuritr Iruursaco Co. 
Gibraltar Mutual Ins. CO. 
Golden Wmst Ins. Exchango 
Guaranty Iasurmce Company 
Gulf herican 
Eotiton Insurance Comprnp 
Idaal Xutual Iosurancr Company 
Indrpondont Iadmnity Co. 
Lamy*rs Prof. Liability Ins. Co. 
Nassau Imuraucm Co. 
North-Walt Insursnco CmpMr 
Northma6tsrn Pirr Ins. Co. of PA 
Oklahama Insuraxa Loqistics CO. 

Universal Casualty Ins. Co. 

1964 Vermont 

Arizona 

Colorado 
PtMSylvMia 
Virgin Islands 
xiantrota 
Emmii 
Pennsylvania 
California 
Puerto Rico 
rlorida 
New York 

SW Tort 
California 
Tlorida 

NW York (only) 
Oregon 
Penurrlvania 
Oklahoma 
Florida 

Amriean Consmaor Insurmco Co. 
haricm ?idolity ?ire Inr. Co. 
Cal-rum Insurmco Co. 
Colwbua Insurmco Cmpuy 
Cc.;ra~rcial Standard 
Cotrnonroalth Muino 
Consumera Ins. Group (hat Ins. Co.) 
Early hmricm 
Eutwn Indmitr 
Glacier Gmorml Assurance Co. 
Guard Casualty L Surotr Co. 
Iowa Rational Mutual Ins. Co. 
Pacifh hric8n 
s L E Insuranca co. 
Soutbwst*rn Insurance Co. 
Southwestern National Ins. Co. 
Standard lire Ins. Co. 
Temple Mutual Ins. Co. 
Transit Casualty Co. 
Union Indemnity 
United Employers Ins. Co. 

1985 How Tork 
la York 
California 
Oh10 
TOXU 
belawarm 
Ilorida 
Alabama 

Ih-flalZd 
!dOntMa 
Indiana 
Iowa 
Dolawarm 
California 
Oklahoma 
OHahom* 
Ahbum 
PwuwylvMir 
Xissoori 
NW York 
Tuac (only) 
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Allied Tidelitr 
&nericaa Drupgirtr’ Inrurancm Co. 
Carrier Casualty Companp 
Carriers Insurance CanpaW 
Porwtry Induatrier Ins. 
Groat Global Amuranee Coppany 
Neritago fnraranco CospanY 
Intormountain Imurance Coapmy 
Lntor-We8t InmArance company 
Lloydr of LOui~i~a 
&rchants C lhnufaetur~rr of Clovelaud 
Xldlsnd InsUrameO Compaq 
National Allled Inrurance Company 
Optimum Inwrmco Compaay 
Proaidio Inrurmco Company 
RCAF Pnderrritmr8 
Tsrar lire and Casualty 

Baacon Insurarrcm Co. 
Citizens National Asruranco 
Cnt*rpriar Inwrance Co. 
Bolland-)rmerica Ins. Co. 
Eoamlaad Inruranc~ Co. 
Integrity Inauranca Co. 
Wiarioa Insurasca Co. 
Miraion Rational Ins. Co. 
Pine Top Inruranco Co. 
Professional Mutual Ins. Co. 
duality Inruraoco Co. 

Declared 

1986 

1987 

Indiaaa 
OhlO 
NW York 
Iowa 
orcpon 
Arizona 
Illinoir 
Montana 
Oraqoo 
Looiliaaa 
Old0 

New York 

Taxaa 

IlllnOi8 
Indiana 
Florida 
Tasar 

North Carolina 
NW Hexico 
California 
Xirrouri 
California 
bw J*rsay 
C6llforaia 
Clllforaia 
Illinois 
Mirrouri 
Welt Vlrgfnia 

188 



MARCH 14,l!B!I LETTER AND WHITE PAPER 
ON FLEXIBLE EXAMINATION SYSTEM 

Kevin Ryan and 

Education Policy Committee 





CASUALTY ACTUARIAL SOCl!ETY 

hr hw Plaza 
NW York. NY /OIfV 
(212)1J6&1010 

March 14, 1989 

TO: All Members of the Casualty Actuarial Society 

RE: Flexible Exgmination Svstem 

The purpose of this letter is to present to you a very important 
educational issue within the Casualty Actuarial Society and to 
request your feedback on that issue. 

As most of you are aware, the Society of Actuaries has imple- 
mented a Flexible Examination System which involves dividing 
examinations into smaller pieces as well as constructing a system 
under which some examinations are required and others are 
elective. 

The Education Policy Committee of the CAS was subsequently 
charged with reviewing this concept and determining whether 
adoption of a similar examination system would be beneficial to 
the CAS. After considerable research and deliberation the 
Committee presented its report to the CAS Board of Directors in 
the Fall of 1988. The Board of Directors embraced the recommen- 
dation in that report by unanimously passing the following 
motion: 

That the ChS Board endorses the concept of smaller 
examination units for Parts 4 through 10. It directs 
the Vice President-Membership to develop a detailed 
implementation plan and schedule which addresses, at a 
minimum, all of the additional considerations for 
implementation itemized in the Education Policy 
Committee's report plus seeking input from students 
about this concept. 

The Education Policy Committee's White Paper is attached for your 
review. Inasmuch as this is an extremely important issue for the 
CAS, we would like to get maximum input from our membership. In 
order for your input and evaluation to be as informed as pos- 
sible, I would strongly commend the Education Policy Committee's 
White Paper to you for a careful reading. Your input ztr) Ipeetly 
desired and will definitely be utilized as we proceed. 
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All Members of the Casualty Actuarial Society 
March 14, 1989 
Page 2 

It should be noted that the Board's action requires that the Vice 
President-Membership present a detailed implementation plan and 
schedule to the Board for its approval before going forward with 
any changes to our current system. It further requires that this 
implementation plan must appropriately address 

the Education 
all of the 

considerations itemized in Policy Committee's 
report. These appear in the final two pages of the report. The 
issue that has attracted the most attention thus far is the one 
of travel time. Please note that travel time is one of the 
issues highlighted by the Education Policy Committee's report. 
It is not anyone's intention to implement or revise the examina- 
tion system in a way that would significantly increase travel 
time to Fellowship. 

The Education Policy Committee has established a Task Force to 
undertake the additional work necessary to develop an appropriate 
partitioned examination system plan. Part of this evaluation 
involves obtaining membership input, and it is felt that a 
membership mailing represents the most thorough process. As the 
Board and the Education Policy Committee continue their evalua- 
tion, your comments on the subject of exam partitioning will be 
most welcome. We have set a cut-off date of June 1 for initial 
comments to be received. Comments should be addressed to: 

Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street 
New York, NY 10119 

Please read the White Paper thoroughly and give this matter your 
attention. We would encourage discussions with other actuaries 
and students within your company, but we would appreciate it if 
you would provide us with your personal comments rather than 
trying to represent other individuals. As part of our evaluation 
process, we expect to solicit opinions and comments from all of 
our students in a variety of ways, including a survey. We very 
much hope to receive your comments in writing by June 1. On 
behalf of the Board of Directors and the entire CAS, I want to 
thank you for your attention to this very important matter. 

Sincerely, - 

Kevin M. Ryan,.FCAS, MAAA 

KMR:mrb 
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CASUALTY ACTUARIAL BOCIETY 

?LXXIBW EDUCATIOW BYSTEM (FM) 

“WRITE PAPER" 

This "white paper" addresses the matter of whether or not the CAS 

should adopt the FES concept throughout its entire examination 

procees. Currently, the FES concept has been accepted for use on 

part5 1 through 3 and is under coneideration for use on part 4. 

WOPF, 

For purposes of this assignment, the Education Policy Committee 

(committee) has defined some limits for the scope of our consid- 

erations. In general, we limited ourselves to answering the 

question, 1*1~ FES a better educational proce5s?*1 We identified 

seven areas to consider; these criteria formed the totality of 

our considerations. Two items that we specifically excluded were 

issues of unification with other actuarial bodies and issues 

surrounding the Canadian guiding principles (except it was noted 

that FES was compatible with adding Canadian content to the 

syllabus). 

PROCX8a 

The concept of a Flexible Education System (FES) involves the 

following two important featuras: 

1. the exams are offered in smaller units; and 
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2. the syllabus ia re-organized to reflect core material and 

elective material, with requirements for each. 

In developing this "white paper", the committee put a major 

emphasis on detailed documentation of its decision process. We 

were faced with a complex decision problem, where the final 

outcome is not solely dictated by the facts but, perhaps more 

importantly, by the decision makers' weighting of importance of 

the various decision criteria and supporting facts in favor of or 

against FES. We recognized that different conclusions can be 

reached from the same set of facts, and thus they are available 

to all recipients of this paper to consider in their own fashion. 

The recommendation of the committee is based on its weighting of 

importance of the criteria and supporting facts, and differences 

of opinion will most likely be addressed in terms of the impor- 

tance weightings. 

The committee agreed that there are weaknesses in the current 

education and examination process. Through discussion, the 

committee found that FES would address and help correct some of 

these; however, this alone is not adequate reason to adopt FES. 

The committee's view is that other solutions to current problems 

can be found if FES is not compelling as a better educational 

system. The reader is reminded here that this paper is not 

intended to serve as the basis for improving the E & E process, 

nor is it intended to address directly what changes may be needed 

in that process. 

194 



-3- 

Misunderstandings often arise when imagining an FES environment. 

A typical reaction is that the examination process will be harder 

and it will take longer to pass all the exams. Further insight 

will reveal that many of these concerns can be handled through 

controllable results, and the CAS should consider itself re- 

sourceful enough to obtain the desired outcome. For example, 

there 15 no need to assume that passing percentages will be the 

same under FES. Difficulty of passing exams and total travel 

time through the exams are clearly influenced by different pass 

rates. 

DECISION CRITERIA 

The committee identified seven decision criteria, the most impor- 

tant being the achievement of the CAS educational objectives, the 

quality of education and the type of FCAS graduate. The remain- 

ing four criteria were split into two categories, very important 

and somewhat important. The table below summarizes the criteria 

rankings. 

PES DECISION CRITERIA 

Most 
Important 

l Educational 
Objeotives 

l Quality of 
Education 

8 Type of PCAS 
Graduate 

Very Somewhat 
ImDortant Important 

l Travel Time to l Positioning CAS 
FCAS vs. Other Career 

Options 
l Administration 

Of Exams a Employer's View- 
point 
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The first appendix to this "white paper II includes a page of pros 

and cons of FE5 for each of the seven criteria. In some cases an 

item appears under one heading and, with a %wistBU, also appears 

under the opposite heading. These are simply a matter of differ- 

ent perspectives on each issue where the final verdict is still 

unknown. 

EVALUATION OF CRITERIA 

. Educational obiective 

The educational objective of the CAS related to this topic is to 

provide and foster a program of actuarial education leading to 

fellowship in the CAS including the following: 

1. 

2. 

3. 

It 

defining the basic areas of knowledge and skills necessary 

to obtain the competence to practice in the various actuari- 

al specialties; 

defining standards of educational achievement required for 

membership in the CAS; and 

providing a means of measuring educational achievement. 

was also understood by the committee that an educational 

objective of the CAS was to produce well rounded individuals with 

a generalist orientation. This is clearly implied by the Sylla- 

bus Goals and Objectives currently set forth in the CAS Yearbook. 

This objective led us to rule out any FES system with specialty 

tracks. 

196 



-5- 

From the various options which exist when considering an FES 

system, the committee selected three as the most viable for 

further consideration. These were an FES with electives (but no 

specialty tracks), an FES without electives, and no change (no 

more flexing beyond part 4). 

The committee considered each of the three option6 further. The 

FES system with elective6 was not considered.as a viable alter- 

native at this time. There was a very strong feeling within the 

committee that this option would detract from the commonality of 

education and the broad baaed, well rounded characteristics of 

members of the society produced under the current education and 

examination structure, thus jeopardizing the warrant implied 

currently by the FCAS designation. 

The committee then focused its attention on the two remaining 

options, namely, an FES system with no electives, and no change 

(no flexing beyond Part 4). It is recognized that an FES system 

with no electives is equivalent to partitioning or subdividing 

the exams as we currently know them. 

It is the opinion of the committee that each of the components of 

the principal educational objective enumerated above is enhanced, 

perhaps significantly, by the adoption of a well-structured FES 

system. 
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First, a more modular approach toward the syllabus and examina- 

tion structure improves focus and provides clearer and more 

adequate definition of the basic areas of knowledge and skills 

necessary to obtain the competence to practice in the various 

actuarial specialties. 

Second, smaller examination units enable the CAS to better define 

the standards of educational achievement required for membership. 

Third, more focused examinations improve the means of measuring 

educational achievement, in terms of both the depth and breadth 

of that achievement. 

The other criteria used in our evaluation are not associated with 

codified standards or objectives but are involved primarily with 

qualitative issues. It is clear from the Appendix that there are 

several pros and cons under each criteria used by the Committee 

in its evaluation. None of these individually presented an 

overwhelming basis for determining whether or not to change the 

current system. The disadvantages associated with each of these 

additional criteria would need to be viewed as the key issues to 

be addressed by any organization considering FES. For reasons 

cited earlier, disadvantages pertaining to specialty tracks or 

electives can be excluded from further consideration at this 

time. Appendix 2 to this "white paper" includes for each crite- 

ria a page of pros and cons excluding those relating to the use 

of electives or specialty tracks. 
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I. Gualitv of Education 

The committee agreed that the quality of education would likely 

be enhanced. The use of smaller examination units facilitates 

the focusing of exams on concepts, the assurance of minimum 

competence standards, and greater ease in making syllabus chang- 

es. It also provides students with more flexibility in selecting 

their approach toward the exams. It is possible that some cur- 

rently marginal candidates will be able to pass under FES because 

of the smaller examination units. It is not clear if this repre- 

sents a change in the quality of education, however an increase 

in membership could occur. 

I. I Tyve of FCAE Graduate 

The type of FCAS graduate under a system of partitioned examina- 

tions was a subject of considerable deliberation by the commit- 

tee. We felt the learned quality of an FCAS may improve due to 

more focused examination units and assurance of minimum standards 

in more areas. Alternatively there is some concern that the 

FCAS graduate may have reduced skills or discipline in the areas 

of time management, memory capacity, synthesis and ability to 

isolate important material. 

IV. Travel Time 

The travel time to Fellowship was another criteria on which the 

committee spent considerable time. The committee agreed strongly 

that results under a system of partitioned examinations must be 
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carefully controlled so as not to materially affect travel time. 

Since examination units would be smaller, the combination of new 

units equivalent to one current examination could be more diffi- 

cult due to the l'effective" minimum standards achieved under the 

new structure. Thus, candidates taking one or two new units may 

be perceived to have an advantage compared to the candidate 

taking the equivalent of a full current examination. Also, there 

was some concern that more candidates might stop at ACAS due to a 

perceived longer travel time to FCAS. Alternatively, travel time 

would be reduced for some candidates since the selection of 

examination units, and their order, is flexible and can be em- 

ployed by candidates to optimize travel time. 

V. Administration of Examinations 

The committee agreed that administration of examinations would be 

more complicated under a structure of partitioned examinations 

than under the current system. While it is not clear whether 

this would require additional staffing of either the syllabus or 

examination committees, record keeping would become more complex, 

and the costs for committees and exam administration would in- 

crease. The use of partitioned examinations facilitates joint 

sponsorship where desirable, and the attendant sharing of volun- 

teer efforts for syllabus and examination work. The committee 

agreed that the use of partitioned examinations makes it easier 

to deal with CIA objectives. Syllabus and examination committee 

volunteers may also be easier to recruit since more special- 

ization would be permitted. Finally, syllabus transitions 

should be easier. 
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VI. Career Positloninq 

The effect on positioning the CAS versus other career options is 

a difficult and mostly subjective issue. It is conceivable that 

the current system offers some recruiting advantage since a 

system of partitioned exams could appear to have "more" exams and 

could be more difficult to explain. Alternatively, ths parti- 

tioned examination process could be perceived as less stressful 

than under the current system, which would make it attractive 

(relative to the current system) versus alternative educational 

programs such as MBA or the Society of Actuaries. 

VII. Emoloverls Viewooint 

The committee recognized that the employers' viewpoint cannot be 

overlooked. Under a system of partitioned examinations employers 

may be faced with some additional costs to develop an FCAS, and 

it will be more difficult to rank or equate students. However, 

employers can benefit because students can select examination 

units more relevant to current work and exercise greater flexi- 

bility in selecting the study llloadll. Also, employers may see 

better educated actuaries due to the improved focus of parti- 

tioned examinations. 

JtECOKMENDATION 

As a result of our deliberations, the Education Policy Committee 

recommends that the CAS adopt a partitioned examination system, 
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with no electives, for all of its examinatione. This recommenda- 

tion is principally founded on the basis of educational merit, 

including enhancements in the ability of the CAS to achieve 

educational objectives and in the quality of education, without 

affecting materially the type of FCAS graduate produced. The 

foundation for our recommendation also includes consideration of 

the additional criteria as discussed above, and where potential 

disadvantages exist, we believe they can be dealt with through 

a carefully controlled implementation process, as discussed 

below. 

ADDITIONAL CONSIDERATIONS FOR IHPLEMENTATION 

The implementation of a partitioned examination system, including 

appropriate changes to the syllabus and the examination struc- 

ture and process, must proceed in a controlled manner. Any 

potential disadvantages associated with such a system must either 

be eliminated or minimized in their effect. In particular, the 

implementation of such a system and all communications regarding 

that implementation must consider the sensitivities of the exist- 

ing membership, existing examination candidates and future mem- 

bers of the profession. We would be remiss if we did not empha- 

size additional considerations identified by the committee in the 

course of our deliberations. 

1. There should be minimal effect due to any new system on 

candidates succeeding under the current system. 
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2. 

3. 

4. 

5. 

6. 

It 

Travel time should be affected as little as possible. 

Effective implementation requires that the syllabus and 

examination committees be well informed as to the delibera- 

tions leading up to the adoption of the new system. Repre- 

sentatives from these committees should be involved directly 

throughout the implementation process. 

Employers must be well informed. 

Performance standards must be established, monitored and 

evaluated very carefully to assure fair and equitable treat- 

ment of all candidates. 

Consideration must be given to the mode of implementation, 

i.e., a staged implementation versus all examinations at 

once. 

is therefore further recommended that implementation plans be 

codified, with the intended effect in all such areas clearly 

described and subject to an approval process that includes the 

Board. 
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Appendix I 

DISCUSSION NOTE 

ON THE PROS AND CONS 

FULL FES WITH ELECTIVES AND SPECIALTY TRACKS 
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Appendix I-a 

WIN6 CAS EDUCATION OBJECTIVES 

Pros 

1. That an FCAS designation 
validates knowledse of 
certain subjects 7s 
improved because minimum 
level of competence is 
provided in more subjects 
with FES. 

2. A more modular approach 
provides a clearer 
definition of the basic 
areas of knowledge and 
skills needed to be an 
FCAS. 

3. Additional areas of basic 
actuarial training can be 
included in syllabus via 
electives under FES. 

1. Specialty tracks 
inconsistent with CAS 
objectives of a common, 
generalists education. 

2. The depth of subject 
knowledge available via 
FES is not part of CAS 
objectives. 

3. Reduces homogeneity of 
FCAS graduates. 
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Appendix I-b 

II. qyeVITY OF EDUCATION 

Pros 

1. Ability to offer more 
topics via elective 
approach. 

2. Testing smaller units 
allows for better mastery 
of materials and 
increases assurance of 
minimum standards for 
competence. 

3. Easier to make syllabus 
changes and provide 
up-to-date curriculum. 

4. Flexibility allows students 
to select courses and oace 
education more individually 
to fit their needs, 
including job assignments. 

5. The educational focus of 
exams on concepts improved 
with FES. 

6. Alternative educational 
approaches, possibly 
superior, exist with a 
new system. 

Cons 

1. Electives lead to gaps 
in general knowledge of 
some members. 

2. More marginal performers 
will be able to pass 
with this system because 
taking in smaller 
pieces. 

3. May be more difficult to 
assure real and perceived 
fairness and equity to all 
students because of the 
different options. 

4. Potential for loss of 
synthesis type question 
via FES. 
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Appendix I-c 

III. TYPE OF FCAS GRADUATE 

Pros Cons 

1. Curriculum will have more 1. FES reduces required 
capacity to address disciplines or skills in 
perspectives other than several areas: 
an insurance company view, 
i.e., consultants, risk 
managers. 

2. Retained knowledge and 
learned quality may be of 
a higher nature due to 
broader application of 
minimum standards to each 
tested subject. 

time management skills 
(because volume of exam 
material per session is 
reduced); 

memory requirements 
reduced: 

testing for synthesis 
of material becomes 
more limited; 

ability to glean 
important material from 
non-important material 
de-emphasized. 

2. There is some loss of 
homogeneity of FCAS 
graduates with electives. 

207 



Appendix I-d 

IV. JRAVEL W 

Pros 

1. Travel tlme could be 
reduced for some. 

2. More examination dates 
could be offered to 
benefit travel time: 

- students set their own 
pace, select their own 
exam order; 

- elective process improves 
chance of passing on 
selected topics of 
interest; 

Cons 

1. Travel time to ACAS, FCAS 
might increase: 

- exams could become 
tougher when in smaller 
parts: 

- the appearance of 20-30 
exams vs. the current 10 
may discourage students 
(and make recruiting more 
difficult); 

- taking 3 parts puts a 
student at a disadvantage 
to others concentrating 
on fewer. 

2. More people may stop at ACAS 
due to many additional exams 
and travel time. 

208 



Appendix I-e 

v. ADNINISTRATlON 

Pros 

1. Use of other organizations 1. 
exams could reduce staffing 
needs. 

2. Facilitates more joint 2. 
sponsorship of exams 
with SOA. 

3. 
3. FES prerequisite to some 

parts of FEM. 

4. FES makes it easier to 
deal with CIA objectives. 

5. Additional part-time 
volunteers in area of 
specialties could be 
easier to obtain. 

6. Transition programs due 
to syllabus changes 
easier to do with FES. 

Cons 

May cause additional 
staffing needs that are a 
big problem to fill. 

Record keeping more complex 
and costly. 

Costs for committees and 
running exams will 
increase. 
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Appendix I-f 

VI. POSITIONING CAS VS. OTHER CAREER OPTIONS 

Pros Cons 

1. The exam process is less 1. Retaining fewer exams than 
stressful with FES, SOA miqht be a recruitina 
particularly with some 
FEM approaches. For 
instance, the CAS would 
improve its attractiveness 
versus the SOA and MBA. 

advantage for the CAS. - 

2. FES is a more complex 
educational system to 
explain to potential 
entrants. 
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Appendix I-g 

VII. EMPLOYERS' VIEWPOIRT 

Pros 

1. Students can select topics 
more relevant to current 
work. 

2. Course load can be varied 
to fit better with current 
workload. 

3. A better educated actuary 
may be achieved with FES. 

Cons 

1. More cost to employers to 
develop an FCAS: 

- probable increase in 
needed study time; 

- any increase in travel 
time would increase 
cost. 

2. Reduces homogeneity of FCAS 
graduates. 

3. Career pathing more complex, 
with difficulty of clear 
ranking of students. 
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Appendix II 

DISCUSSION NOTE 

ON THE PROS AN0 CONS 
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Appendix II-a 

I. ACHIEVING CAS EDUCATION OBJECTIVES 

Pros 

1. That an FCAS designation 
validates knowledge of 
certain subjects is 
improved because minimum 
level of competence is 
proved in more subjects 
with FES. 

2. A more modular approach 
provides a clearer 
definition of the basic 
areas of knowledge and 
skills needed to be an 
FCAS. 

Cons 

1. The depth of subject 
knowledge available via 
FES is not part of CAS 
objectives. 
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Appendix 11-b 

II. QUALITY OF EDUCATION 

Pros 

1. Testing smaller units 
allows for better mastery 
of materials and increases 
assurance of minimum 
standards for competence. 

2. Easier to make syllabus 
changes and provide 
up-to-date curriculum. 

3. Flexibility allows students 
to select courses and pace 
education more individually 
to fit their needs, 
including job assignments. 

4. The educational focus of 
exams onto concepts 
improved with FES. 

5. Alternative educational 
approaches, possibly 
superior, exist with a 
new system. 

Cons 

1. More marginal performers 
will be able to pass with 
this system because taking 
in smaller pieces. 

2. Potential for loss of 
synthesis type question via 
FES. 
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Appendix II-C 

III. TYPE OF FCAS GRADUATE 

Pro5 Cons 

Retained knowledge and 1. FES reduces required 
learned quality may be of disciplines or skills in 
a higher nature due to several areas: 
broader application of 
minimum standards to each 
tested subject. 

- time management skills 
(because volume of exam 
material per session is 
reduced); 

- memory requirements 
reduced; 

- testing for synthesis of 
material becomes more 
limited; 

- ability to glean 
important material from 
non-important material 
de-emphasized. 

215 



Appendix II-d 

IV. TRAVEL TIME 

Pros 

1. Travel time could be 
reduced for some. 

2. More examination dates 
could be offered to 
benefit travel time: 

- students set their own 
pace, select their own 
exam order: 

1. 

2. 

Cons 

Travel time to ACAS, FCAS 
might increase: 

- exams could become 
tougher when in smaller 
parts; 

- the appearance of 20-30 
exams vs. the current 10 
may discourage students 
(and make recruiting more 
difficult); 

- taking 3 parts puts a 
student at a disadvantage 
to others concentrating 
on fewer. 

More people may stop at ACAS 
due to many additional exams 
and travel time. 
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Appendix II-e 

V. ADNINISTRATION 

1. 

2. 

3. 

4. 

5. 

6. 

Pros 

Use of other organizations 
;;;;: could reduce staffing 

I. 

Facilitates more joint 
sponsorship of exams 
wtth SOA. 

2. 

FES prerequisite to some 
parts of FEM. 

3. 

FES makes it easier to 
deal with CIA objectives. 

Additional part-time 
volunteers in area of 
specialties could be 
easier to obtain. 

Transition programs due 
to syllabus changes 
easier to do with FES. 

Cons 

May cause additional 
staffing needs that are a 
big problem to fill. 

Record keeping more complex 
and costly. 

Costs for committees and 
running exams will 
increase. 
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Appendix II-f 

VI. POSITIONING CAS VS. OTHER CAREER OPTIONS 

Pros 

1. The exam process is less 1. 
stressful with FES, 
particularly with some 
FEM approaches. For 
instance, the CAS would 2. 
improve its attractiveness 
versus the SOA and MBA. 

Cons 

Retaining fewer exams than 
SOA might be a recruiting 
advantage for the CAS. 

FES is a more complex 
educational system to 
explain to potential 
entrants. 
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Appendix II-g 

VII. EMPLOYERS' VIEWPOINT 

Pros Cons 

1. Students can select topics 
more relevant to current 
work. 

2. Course load can be varied 
to fit better with current 
workload. 

3. A better educated actuary 
may be achieved with FES. 

1. More cost to employers to 
develop an FCAS: 

- probable increase in 
needed study time; 

- any increase in travel 
time would increase 
cost. 

2. Career pathing more complex, 
with difficulty of clear 
ranking of students. 

219 





AUGUST 10, I989 LETTER REGARDING PARTITIONED 
EXAMINATION SYSTEM 

Michael Toothman 





CASUALTY ACTUARIAL SOCZETY 

10, Sourh Honki, 
5,. Lo”,,. .HOdJIOJ-3411 
(3,r,8.52.76// 

August 10, I989 

TO MEMBERS AND STUDENTS OF THE CASUALTY ACTUARIAL SOCIETY: 

The subject of a Partitloned Examination System, and in particular the Board 
action taken at its Seotember 1988 meetina and the communication to all 
members dated March 14, i989, has created a s-ignificant amount of feedback and 
a relatively siqnificant amount of confusion as well. We would like to 
encourage even m&e feedback. It is the intention of this letter to reduce or 
eliminate at least some of the confuslon. 

There seems to be some confusion that the Board has already adopted a 
Partitioned Examinatton System and that we are proceeding with implementation. 
If that were so, then the requested feedback would be relatively unimportant. 
NOTHING COULD BE FURTHER FROM THE TRUTH. 

The CAS Education Policy Committee was asked to address the issue of whether 
the CAS should adopt a flexible education system similar at least in some 
respects to that which has been imelemented by the Societv of Actuaries. The 
Education Policy Comnittee's report' was presented to our Board of Directors at 
its September 1988 meeting. That report, In the form of a "white paper", 
attempted to present a very objective discussion of the advantages and 
disadvantages of such a system. At the end of that discussion, the Education 
Policy Committee presented its reconmtendation as follows: 

As a result of our deliberations, the Education Policy Committee 
recoamrends that the CAS adopt a Partitioned Examination System, with no 
electives, for all of its examinations. This recommendation is 
principally founded on the basis of educational merit, including 
enhancements in the ability of the CAS to achieve educational objectives 
and in the quality of education, without affecting materially the type 
of FCAS graduate produced. 

Immediately following its recommendation, the Education Policy Committee 
concluded its report with a section entitled "Additional Considerations for 
Implementation". In that section, the connnittee listed six additional 
considerations, as follows: 

1. There should be minimal effect due to any new system on candidates 
succeeding under the current system. 
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MEMBERS AND STUDENTS OF THE CASUALTY ACTUARIAL SOCIETY 
August 10, 1989 
Page 2 

2. Travel time should be affected as little as possible. 

3. Effective implementation requires that the Syllabus and 
Examination Committees be well informed as to the deliberations 
leading up to the adoption of the new system. Representatives 
from these committees should be directly involved throughout the 
implementation process. 

4. Employers must be well informed. 

5. Performance standards must be established, monitored, and 
evaluated very carefully to assure fair and equitable treatment of 
all candidates. 

6. Consideration must be given to the mode of implementation, i.e., a 
staged implementation versus all examinations at once. 

It is therefore further recoamtended that implementation plans be 
codified, with the intended effect in all such areas clearly described 
and subject to an approval process that includes the Board. 

The Board of Directors embraced the recommendations of the Education Policy 
Committee's report by unanimously passing the following motion: 

That the CAS Board endorses the concept of smaller examination units for 
Parts 4 through 10. It directs the Vice President-Membership to develop 
a detailed implementation plan and schedule which addresses, at a 
minimum, all of the additional considerations for implementation 
itemized in the Education Policy Comnittee's report plus seeking input 
from students about this concept. 

Please notice that the Board has endorsed the G&BG& of smaller examination 
units. It has asked the Vice President-Membership to develop a detailed 
implementation plan which must be presented to the Board for its approval. 
That implementation plan must satisfactorily address all of the considerations 
included in the Education Policy Cormnittee's report (and listed above) as well 
as any other concerns that might be identifled as the implementation plan is 
developed. If those cannot be address to the Board's satisfaction, the Board 
may very well decide not to proceed with implementation. 

Getting input from those currently taking examinations was considered so 
important to the Board of Directors that it was specifically included in the 
motion passed by the Board. 

Of all the concerns enunciated thus far, travel time (item 2 above) seems to 
have gotten the most attention. By travel time, we mean the amount of time it 
takes a candidate to complete all of the examinations. Many people seem to 
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believe that travel time will be significantly lengthened if a Partitioned 
Examination System is implemented. Without debating the issue in this letter, 
suffice it to say that I sense little or no desire-on anyone's part to revise 
our examination system in any way that will lengthen travel time to any 
material degree for candidates who are succeeding under the current system. 
We are monitoring the experience of the Society of Actuaries on this issue. 
At this point, the data available from the small number of exam 
administrations since the Society of Actuaries revised its system is not 
conclusive. It appears that average travel time is increasing somewhat, but 
it mav verv well be true that that is due to more students stayinq in the 
system tha;\ were doing so before. Also, our Partitioned Exam<natjon Task 
Force is considering several ideas that could result in shortening travel 
time, and it is quite anxious to receive any other ideas on this or other 
related issues from any of you. 

To summarize then, implementation of a Partitioned Examination System is I& a 
fait accompli. The input of our members and our students is very much desired 
and will definitely receive strong consideration as we proceed with this 
process. The concept of a Partitioned Examination System has been endorsed by 
the Board because we believe that we can produce even better actuaries under 
that system. However, we do not anticipate implementation of this system if 
we cannot satisfactorily address the issues identified by the Education Policy 
Committee, particularly the issue of travel time. 

The Education Policy Conmittee's White Paper has been mailed to all members of 
the Casualty Actuarial Societv and is currentlv beina mailed to all students 
currently i;l our examination iystem. Feedback-from dose individuals is very 
definitely of interest to us. A Partitioned Examination Task Force. reoortina 
to the Education Policy Coavaittee, has been established and is being chaired 
by Jerry Degerness. That Task Force includes members with past experience on 
the Syllabus Committee and members with past experience on the Examination 
Committee. In addition, it includes members who received their Fellowship in 
the CAS nearlv twenty years aao and members who have received their Fellowshio 
much more recently, -iicluding one individual who received his Fellowship in 
Montreal last fall. That group has a very challenging task in front of them. 
Any input to that process may be sent to Jerry Degerness, to Gus Krause as 
Chairman of the Education Policy Comnlttee, or to myself. 

Also, attached for your information is a copy of the survey currently being 
mailed to students. If you would like to provide us with your responses to 
the questions in this survey, please feel free to do so. Your response will 
definitely be appreciated. 

Michael L. Toothman, FCAS, MA4A 

/dy 
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NOVEMBER 2,1!FJO LETTER REGARDING PARTITIONED 
EXAMINATION SYSTEM 

Gustave Krause 





Atcacnmrnc I 
One Atlanta Pla2.a 

950 East Pacer Frrry Road 

Atlanta, GA30.326.1119 

404261-5420 

Facsimile: 404 365-1663 

Mnnagsmrnt Conrultantr 

andActuaries 

November 2, 1990 

Mr. Michael L. Toothman 
Tillinghast 
101 South Hanley 
St. Louis, Missouri 63105 

Dear Mike: 

The Education Policy Committee met in New York on October 23, 
to discusa the isaue of exam partitioning and decide upon our 
recommendations to you at this time. 

In light of the work done by the Partitioned Examination Task 
Force and our ensuing discussion, we ended up with four areas 
for reaching a decision. These were: 

(1) Part 4; 
(2) Part 5; 
(3) Parts 6 and 7; 
(4) The Fellowship exams. 

It should be noted here that in our discussion of the above 
areas, the Education Policy Committee'evidenced concern that 
decisions regarding partitioning must be kept in the context 
of the overall examination structure and process. In partic- 
ular, the changes currently underway with respect to Parts 3 
and 5 of our Syllabus, coupled with the findings of the 
Partitioned Examination Task Force regarding the lengthening 
of travel time over the last decade make the decisions re- 
garding partitioning much more difficult today than might 
have been the case two years ago. We also recognize that the 
partitioning issue haa heightened the attention to the exami- 
nation process by students and membership as they have lis- 
tened to and participated in diacuasions of this issue over 
the last eighteen months. 

With these itema in mind, the Education Policy Committee 
reached the following position on each of the four items 
mentioned above: 
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m- (1) 

(2) 

(3) 

PART 4 

The consensus of the Committee is that we should parti- 
tion Part 4 effective May 1992. The material on this 
exam is separable, reasonable statistics have been 
maintained on subpart performance (at least the two 
subparts as currently configured), and we have agreed to 
offer the credibility and loss distributions portion of 
this exam as a freestanding partition in response to 
requests from the Canadian Institute of Actuaries. 

PART 5 

The Committee was evenly divided (3 Yes, 3 No) as to 
whether Part 5 should be partitioned in the near future. 
Some felt that partitioning Part 4 would be a good first 
step, and others observed that we may not have mean- 
ingful statistics on the performance by subpart for this 
exam for at least a few years. Still others felt that 
partitioning Part 5 in addition to Part 4 would provide 
a larger base of data on which to evaluate partitioning 
in its early years. Also, the material on Part 5 is 
reasonably separable. 

Related to this discussion of Part 5 is the fact that we 
are currently going through a transition in which some 
students may lose credit for part of Part 5. Partition- 
ing Part 5 as early as 1992 or 1993 could facilitate 
avoiding a loss of partial credit for some candidates. 
This, of course, would require that the transition 
period and the partitioning occur sequentially. 

In any event, we clearly have a divided set of opinions 
on the issue of partitioning Part 5, and will leave it 
to the Board to reach a decision on this matter. 

PARTS 6 AND 7 

The consensus was not to plan to partition these exams 
for the foreseeable future. The overwhelming support 
for this consensus rests with the fact that ratemaking 
and reserving are truly the core areas of practice, and 
substantial testing should be maintained for these 
subjects. 
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- (4) FELLOWSHIP EXAMS 

The consensus here wae alao to defer consideration of 
partitioning for the foreseeable future. While some, if 
not most Committee members felt that the subject matter 
on at least some of these exams waa separable, the 
Committee did not feel that it would be appropriate to 
actively pursue partitioning these exams at this time. 

The Committee also suggests continued study of the potential 
for partitioning exams beyond the Part 4 level (or Part 5 if 
the Board decides at this time to plan for partitioning both 
Parts 4 and 5). However, we feel this should be part of, or 
adjacent to, a broader, more thorough review of the examina- 
tion structure and process. 

It is clear from discussions within our Committee and with 
others involved in the educational process that there are a 
lot of ideas swimming around the heads of many individuals. 
However, there is no process currently in place which can 
collect these ideas, analyze them, and synthesize them into 
one product. The substantial effort that has gone into 
studying the issue of partitioning over the last two years 
has surfaced many of these thoughts, and it is clear that 
while we have a very good educational and examination pro- 
cess, it is not perfect. 

We would also recommend that the Board authorize the creation 
of a database along the lines suggested by the Partitioned 
Examination Task Force, and that work on the database begin 
as soon as practical. In the meantime, data on exam perfor- 
mance should be saved, including any past performance statis- 
tics that have not yet been discarded. A call on the CAS 
Office, and past Part Chairman, Vice Chairman, and Chairman 
of the Exam Committee should be made to determine how much 
historical information is still available. 

In terms of the ongoing consideration of further partition- 
ing, and the possibility of a broader study of the examina- 
tion structure and process, you or your successor should 
establish the objectives for such activities. You previously 
asked each of your Admissions committees to review certain 
parts of the report from the Task Force on Testing Methods. 
I believe those responses will provide a meaningful basis for 
at least some of the objectives of further study, whether it 
be for partitioning alone or in a broader context 
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- Once again, I would like to express my sincere gratitude to 
members of the Partitioned Examination Task Force, as well as 
the members of the Education Policy Committee for their 
substantial efforts in considering the partitioning issue. 
We all look forward to the Board of Director's timely and 
professional disposition of this matter. 

Sincerely, 

Gustave A. Krause, FCAS, MAAA 
Chairman, Education Policy Committee 

GAK:p 

cc: Education Policy Committee 
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CASUALTY ACTUARIAL SOCIETY 

Michael L. Toothman 
VP-Admissions 

101 South Hanky 
St. Louis, Missouri 63105 
3W8.52.7611 

DATE: November 9, 1990 

TO: CAS Board of Directors 

RE: Partitioned Exam Proposal 

On September 12, I sent each of you a package of material on Exam Partitioning 
in preparation for the Board discussion which was held on Tuesday, 
September 18. Attached to that memorandum were a copy of the Education Policy 
Committee's White Paper from 1988 as well as a second draft of the report of 
the Partitioning Examination Task Force. Those two documents are still 
relevant and hopefully you had the opportunity to review them in preparation 
for our meeting on Sunday. 

I'm attaching to this memorandum the following additional documents for your 
review: 

8 As Attachment 1, Gus Krause's letter of November 2 reporting the 
Education Policy Committee's recommendations on this subject as well 
as a summary of the discussion held at the Education Policy Committee 
meeting in New York on October 23. 

8 As Attachment 2, a draft of an article being prepared for the 
Actuary, entitled "Exam Performance Under FES". This article reports 
on the comprehensive analysis of exam statistics performed by the SOA 
office following their November 1989 exams and represents -the most 
current set of exam statistics that are available within the SOA. 

8 As Attachment 3, a set of documents reporting results of a survey of 
SOA students taken about a year ago on the subject of their 
assessment of the SOA Flexible Education System (FES). 

The 1988 White Paper concluded that a partitioned examination system would 
produce a better educated actuary and that such a system ought to be 
implemented if several additional areas of concern could be satisfactorily 
addressed. In the intervening two years, the area of concern that has drawn 
the greatest attention is travel time. I'm unaware of anyone who has 
challenged the conclusion that a partitioned system would produce a better 
educated actuary, though Kevin Ryan and others have made the distinction 
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between being "well educated" and "well prepared". Some people feel the degree 
of improvement in the educational process from partitioning would be 
significant; others believe that the improvement would be slight. Everyone 
seems to believe that there would be some degree of educational improvement. 

The Partitioned Examination Task Force has recommended that Part 4 be 
partitioned but that no partitioning occur beyond Part 4 at this time and that 
a systematic study of performance by sub-part take place prior to any 
additional partitioning. The biggest concerns expressed by the PETF from my 
reading of the report are the travel time issue and our inability to predict 
with any high degree of certainty just how various proposals might affect 
travel time and student behavior. Also. though not expressed in the report, I 
believe there was a strong concern with proceeding with a system which did not 
seem to have the support of the students and perhaps not the support of our 
membership. 

As can be seen from Attachment 1, the Education Policy Connnittee also 
recommends that we partition Part 4, effective in May 1992. The EPC also 
recommends that we not partition Parts 6 and 7 and that we defer consideration 
of partitioning for the Fellowship exams. On Part 5, the Committee was evenly 
divided. A summary of the EPC discussion on the Part 5 issue appears on Page 2 
of Gus' letter. 

Attachment 2 provides very interesting information with regard to travel time 
under FES within the SOA. The sumnary of this report appears on pages 1 and 2, 
but I would recommend a review of the entire report. I conclude from this 
report that averaae travel time has increased under FES, but that is largely 
due to the change in the make-up of the candidate population. Students who 
were successful under the old system are still succeeding under the new system 
and are not seeing their travel time increase unless they are deliberately 
choosing to proceed more slowly. The data indicates to me that it is not 
necessary for candidates to proceed more slowly for defensive reasons. Indeed, 
the fast track candidates, as well as the average candidates who are reaching 
Associateship by steady progress in the system, are not being slowed down 
appreciably by FES. Pass rates have actually been htgher under FES. Also, the 
introduction of this system has not deterred the tremendous increase in the 
number of students taking the SOA exams. Although the data is not absolutely 
conclusive, this data in my mind more strongly supports the proposition that 
candidates succeeding under our current system will not be slowed down by a 
partitioned system than it would the proposition that currently successful 
candidates will have their travel time increased by a Partitioned Examination 
System. 

Attachment 3 addresses the question of student reaction to a Partitioned 
Examination System. SOA students were negative toward FES before it was 
implemented. It now appears that the SOA student population is positive 
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towards this system. It is my belief that any significant change to our 
examination system will produce some anxiety in the student population simply 
due to the fact that they are comparing the current system that is known to 
them to an alternative that Is not fully known. Students know how to handle 
the current system and they will learn how to function under a new system. 
Only after they've gotten use to a new system can their assessment be 
objective. We have the benefit of being able to measure assessment of SOA 
students to FES subsequent to implementation, and that assessment is positive. 

With regard to the distinction between a well-educated actuary and a well- 
prepared actuary, I completely agree that our current examination system is 
producing good actuaries and that these indjviduals are not good actuaries 
solely because they have mastered a certain body of academic material but also 
because they possess certain intangible characteristics that are either 
necessary to SUcCeSsfUlly complete our examination process or molded by that 
Drocess. It IS my belief that these candidates would also succeed under a 
Partitioned Examination System. However, I believe it is also true that many 
individuals who would be successful actuaries are not successfully completing 
our entire examination process and that their failure is not due to a lack of 
intelligence or a lack of certain of the aforementioned intangible qualities. 
There is no need to make the process difficult purely for the sake of makinq it 
difficult. The ability to hdndle large volumes of material and the ability to 
manage our time resources well are both important to the success of actuaries. 
I would contend that leaving Parts 6 and 7 intact would provide an adequate 
hurdle for the testing of those capabilities. It is not necessary to keep the 
hurdles artificially high. In fact, if we wish to meet the demand for 
actuaries over the next decade, it is my belief that we need to increase the 
probability of success for those capable individuals who have an interest in 
our profession. 

In summary, it is my belief that partitioning in general will improve the 
education of the students cominq throuah our svstem and orovide increased 
flexibility for those students so that ?hey may-proceed at' their own pace. 
Keeping Parts 6 and 7 intact will Drovide a sufficient hurdle to assure that 
successful candidates do possess the various intangible characteristics that we 
believe are important to the success of an actuary. That is, successful 
candidates will continue to be well prepared as well as well educated. 
Partitioning will increase the probability that students will come out college 
with more examination credits; for these students chronological age at time 
they attain Fellowship may actually be reduced. Partitioning will not deter 
students that are being successful under our current system but will make it 
possible for good candidates who are not succeeding under the current system to 
obtain membership in the CAS. 
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For the above reasons, it is my recommendation that the following motions be 
positively acted upon by the Board of Directors: 

1. That the Executive Council be charged with developing a Management 
Information System that will, at a minimum, allow the CAS to 
properly assess changes in travel time and exam performance and to 
manage the entire exam process. 

2. That the CAS partition Part 4 into two exams, effective in 1992. 

3. That the CAS partition Part 5 into two exams, with the effective 
date to be either in 1992 or 1993. 

4. That the CAS not partition Parts 6 and 7. 

5. That the CAS defer any decision with regard to the partitioning of 
the Fellowship examinations for at least three years so that we can 
adequately measure the effect of the above changes to the 
Associateship Syllabus. 

I look forward to our meeting on Sunday. 

Michael L. Toothman, FCAS, MAAA, FCIA 
Vice President - Admission 

/dy 

cc: Executive Council 
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Partitioned Examination Task Force Report 

This report presents the results of our study of 
examination partitioning. 

The report consists of an Executive Summary followed by 
detailed discussion of our recommendations, discussion of 
our conclusions and discussion of the tasks we performed. 

Enough detail to serve as a reference for subsequent 
work which may be based on our efforts is reflected in the 
Appendixes. 

Respectfully submitted, 
the PETF: 

Jerome A. Degerness, Chairman 
Christopher Diamantoukos 
Steven F. Goldberg 
John J. Kollar 
Bernard A. Pelletier 
Gail M. Ross 
Richard H. Snader 
Kevin B. Thompson 
Andre Veilleux 
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Partitioned Exam Task Force (PETF) 
FINAL REPORT 

November 9, 1990 

EXECUTIVE 8UEEARY 

PETF deliberations have resulted in four 
recommendations which would require board action and ten 
observations which merit board attention. These items are 
set forth in the executive summary and discussion sections. 
Other recommendations and observations which are within the 
authority of standing committees are set out in detailed 
sections of this report. While the PETF unanimously agrees 
that broad based partitioning is not feasible at the present 
time and that some segments of the syllabus should remain 
unchanged in the foreseeable future, history demonstrates 
that evolutionary changes are necessary and we believe that 
controlled changes are possible. 

In the course of our work, we have held three meetings, 
conducted analysis of member comments, prepared, 
administered and analyzed a student survey, prepared a 
history of the CAS syllabus, generated various public 
communications, obtained reactions from the Syllabus and 
Examination Committees and conducted a host of projects 
internal to the PETF. Our consensus recommendations are 
that the CAS board of directors should: 

1. Require a eyetenatia study of performance 
by sub-part prior to every partitioning and 
syllabus reorganiaation decision (9 yes/O no). 

2. Charge the VP Administration (CAB office) 
with collecting and reporting demographic 
information which may be related to exam 
performance (9 yes/O no). 

3. Bubject to the appropriate study, 
partition part 4 into 4A (interest and life 
contingencies) and 4B (credibility theory and loss 
distributions) (7 yes/2 no). 

4. Not partition, at this time, beyond part 4 
(9 yes/O no). 

Part 4 lends itself to partitioning because the subject 
matters are distinct and the minimum competency feature 
instituted in 1989 has required the Examination Committee to 
scrutinize sub-part performance. Both prospective 
partitions have been analyzed in much the same way 
performance for whole exam units is analyzed. We believe 
that part 4 grading records and analysis provide the basis 
for systematic study of part 4 performance by the 
Examination Committee which will confirm that partitioning 
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can be done in a controlled manner without material effects 
on ACAS/FCAS quality or travel time. Further, since part 4A 
subject matter is distinct from that of part 4B, separate 
administration of the two will not reduce the comprehension, 
application, analysis, synthesis or evaluation skills 
required to pass under the 1990 syllabus. One might expect 
less recall would be required of candidates attempting only 
one partition, but question construction can be used to test 
that by bringing in presumed knowledge from prior exams 
provided the syllabus specifies prerequisites. Also, memory 
skills are not all exam specific and should be sufficiently 
tested in a casualty actuarial context so long as the broad 
areas which generally define casualty actuaries continue as 
single, larger exams. 

It should be noted that the decision to offer part 4B 
separately starting in 1992 was a major factor in PETF 
voting. We did not vote absent awareness of that decision, 
but it was clear from our discussion that recommendation #3 
would have been in jeopardy without it and some members 
would have felt strongly enough to offer a dissenting 
report. 

Prospects to support similar assertions for other exams 
are not as good for a variety of reasons. While future 
changes are inevitable, and some are sure to have 
partitioning features, no other exam has cleanly divided 
subject matter and a recent history of passing standards 
based on sub-parts of a whole exam. Therefore, we see no 
immediate prospects for partitioning beyond part 4 in a 
controlled manner which addresses all the additional 
considerations for implementation itemized by the Education 
Policy Committee in 1988 and the concerns expressed by 
members and students since March, 1989. Convictions on this 
issue are strong and diverse enough that some members 
advocate making recommendation #4 our #l recommendation. 

The forthcoming part 5 two year transition, which moves 
exposures, coverages, underwriting, marketing and claim 
functions to 38 and adds part 5B, finance, as a separate 
subject, temporarily introduces features to part 5 which are 
similar to the present part 4. However, transition 
candidates are unique, finance is new subject matter to the 
Examination Committee and there are no permanent part 5 
minimum standards. Further, the PETF is not aware of any 
current jurisdictional pressure on part 5, or any other 
exam, similar to that focussed on part 4 by the Canadian 
Institute of Actuaries and the Society of Actuaries. 
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From a longer term perspective, the factors which led 
us to make recommendations #l, #2 and X4 made us inclined to 
avoid specific recommendations unique to part 5. However, 
reaction to the first draft of our report requesting 
specificity generated report drafting correspondence which 
clearly documents PETF opposition to partitioning part 5. 
Four PETF members (including the chairman) offer qualified 
support for partitioning part 5 when the CAS is better 
prepared to make a good decision. All other PETF members 
are apposed to partitioning part 5 in the foreseeable 
future. 

A number of perceptions were formed or reinforced in 
the course of our deliberations. Upon reflection, most do 
not seem surprising. However, the significance of each is 
evolving and needs to be thrust into the conscious thought 
of CAS management and admissions committees. 

1. Travel time is inareasing. 

2. The body of knowledge reflected in the syllabus 
is growing. 

3. Efficiency of learning materials is increasing, 
but does not compensate for growth in the body of 
knowledge. 

4. The CA8 has very little information to describe 
and track candidates in terms of overall exam success. 

6. The CM has no data on the demographic 
characteristics of candidates. 

6. Borne other professions gather and distribute 
data on demographic characteristics of their 
examination candidates. 

7. Technical and political demands on the CA8 
educational system are becoming more complex. 

8. Expansion, reorganiaation and transition 
partitionings have taken place with regularity over the 
years. 

9. There will be aontinuing pressure for common 
areas of study which will be redundant between 
actuarial and possibly other professions. This is born 
out by the fact that waiver situations are becoming 
more frequent. 

10. Increasing numbers of candidates strain 
existing voluntary Examination Committees. 
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In preparation for future changes, admissions 
committees should concentrate on understanding how growth in 

the body of knowledge, efficiency of learning materials, 
difficulty of exams, preparedness of students, employer 
study programs and other factors, including the demographic 
features of our student population, influence exam 
performance. Substantially more sophisticated information 
is necessary for our Syllabus and Examination Committees to 
grapple with increasingly complex demands being placed upon 
them. Natural evolution has generated exam blue-prints, 
benchmark questions and statistical analysis of exam 
results. This needs to continue and should be supplemented 
by demographic information which can be correlated with exam 
results and exam exit surveys. Then, travel time and other 
exam format or administration issues can be dealt with more 
easily by standing committees without task force attention. 

So that CAS public constituencies can understand and 
accept our examination process, pertinent exam performance 
summaries and analysis should be made available to members, 
students, employers, educators and prospective students. 
Some illustrations of how this would facilitate more 
informed career planning decisions and better exam progress 
evaluations are as follows: 

0 Students could use exam statistics broken down by 
study effort, exam load and pre-exam work 
experience to make study plans. 

0 Employers could use exam statistics by type of 
employer, company study time, monetary incentive, 
exam load, work experience, undergraduate major, 
graduate course of study, academic record, type of 
college or university, and other professional 
credentials to make recruiting decisions and 
understand performance. 

0 Educators and prospective students could use 
information regarding courses of study and levels 
of achievement associated with exam and 
professional success to provide advice and make 
career decisions. 

0 An individual CAS member's information needs could 
emanate from any or all of the foregoing 
perspectives. 
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In short, we have found that many activities necessary 
to consider partitioning are also necessary to sustain 
vitality in our syllabus and examination system. Some of 
these activities and the related resources currently are 
inadequate or missing. The detailed sections of this report 
describe improvement opportunities and outline a process 
upon which partitioning and travel time management decisions 
could be based. 
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DISCDSSION OF RBCOMRENDATIONS: 

This section describes our discussions of May 31, 1990, 
when the recommendations were agreed upon and includes some 
embellishments realized during the drafting of this report. 
It does not comment on all our projects, nor does it include 
all the suggestions we have for the Syllabus and Examination 
Committees. Those are addressed in the Discussion of PETF 
Tasks section and the appendixes. Points relating to the 
"additional considerations for implementationI expressed by 
the Education Policy Committee in its' 1988 White Paper are 
denoted by (ACl), (AC2), etc.. 

RECOMMENDATION t 1: REQUIRE A SYSTEKATIC STUDY OF 
PERFORMANCE BY SUB-PART PRIOR TO EVERY PARTITIONING AND 
SYLLABUS REORGANIZATION DECISION. 

Exams test candidates' professional skills relative to 
weighted performance standards. For purposes of discussion, 
a combination of skills and performance standards will be 
referred to as emphasis. 

When a change in emphasis is made, it is accomplished 
through modifications to: 

0 The Syllabus 

0 Exam Blueprints 

0 Question Construction 

0 Performance Standards. 

Changes can be controlled in varying degrees depending 
on what they are and how they are managed. Changes placing 
new practice areas on the syllabus are less controllable 
than simple reorganizations or deletions because there is no 
experience to use as a base. Absent new material, 
partitioning can be characterized as simple reorganization, 
so it should be controllable. However, supporting 
mechanisms must be in place or the control concept has no 
application. 

To control emphasis changes, the admissions committees 
must be able to compare effort required to pass by similar 
groups being tested at different times on the same set of 
skills (AC5). In other words, do a "systematic study" of 
performance history with respect to the set of skills under 
consideration. 
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In a general sense, need for "systematic study" extends 
to the entire syllabus. Each exam is part of a path leading 
through associateship to fellowship and minor changes along 
the way can result in a major change for the process as a 
whole. Continuing "systematic study" is necessary to ensure 
that future changes (partitioning or other) will have 
minimal effect on candidates succeeding under the 1990 
syllabus (ACl). Continuing study is also required so that 
travel time is affected as little as possible by 
partitioning or other changes (AC2). See Appendix 4. 

Questions as to who must do what and when to produce a 
qBsystematic study" have different answers depending on 
circumstances, but the Examination Committee and CAS office 
would bear most of the burden. The Syllabus Committee and 
Education Policy Committee would be involved to a lesser 
extent. 

In a partitioning context, the examination committee 
must isolate and track exam performance at the sub-part 
level. Records by sub-part should be kept and analyzed for 
demographic control groups prior to that subpart being 
administered as a separate unit. For example, part 10 
performance on reinsurance for math majors with five years 
ratemaking experience supported by a company study program 
who put in 500 study hours should be known so it can be 
compared to subsequent experience for similar groups of 
candidates if part 10 reinsurance were to become a 
separately administered unit or part of another exam. 

Further, various skills (recall, comprehension, 
application, analysis, synthesis and evaluation) are 
affected in different ways and degrees by partitioning (or 
combining) exams. For example, less recall is required from 
candidates attempting only one partition unless there is 
some change in question construction. To preserve status 
guo, more presumed knowledge from prior exams or general 
experience is required. Synthesis would need to be treated 
in a similar manner. This implies a need for more syllabus 
precision with regard to prerequisites and sequence of 
learning. 

On the other hand, recall and synthesis skills are not 
all exam specific and may be sufficiently tested in a 
casualty actuarial context so long as the broad areas which 
generally define casualty actuaries continue as single, 
larger exams. These areas clearly include ratemaking and 
reserving, but the particulars are a judgement call (see 
exam competency groups discussion). 
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Skills, other than recall and synthesis, are more 
ingrained in specific applications, articles or topic areas. 
Testing method changes necessary to preserve status quo 
under partitioning should be less significant for those 
skills. 

Someone must determine that sub-parts being considered 
for partitioning make sense as cohesive freestanding exam 
units. Some sub-parts are better prospects than others. 
For example, most actuaries would agree that life 
contingencies and credibility theory can be tested 
separately without losing the cohesive qualities of part 4, 
but that interest and life contingencies make a logical pair 
which should remain together. More subtle distinctions, 
such as would be necessary to separate insurance law from 
regulation, would require careful attention, probably by the 
Syllabus Committee. 

Periodically, material is added or deleted from the 
syllabus to meet changing demands for actuarial skills. 
This generates new practice areas or changes emphasis in 
existing areas. Absent examination data from other 
organizations, the only option when new skills are added is 
to proceed without the demographic analysis described above 
as has been done in the past. 

Analysis of exam performance by units attempted, 
previous exam performance and pertinent biographical 
features will need to be a reoular vart of the Examination 
Committee routine to ensure that travel time is not being 
adversely affected (AC2). The SOA has made limited progress 
in this regard, but their results indicate meaningful - 
information can be obtained via this means. The accounting 
profession may have done better that either the CAS or SOA. 

Members, and particularly students, have expressed 
concerns that partitioning is just another way to add more 
to the syllabus and make the exams more difficult. Examples 
of evidence cited include new syllabus material being added 
without dropping something old, hours being added to the 
exams and greater numbers of questions per exam. There 
should be sufficient Syllabus/Exam Committee coordination 
(AC3) so that new material or additional questions improve 
understanding and make exams fairer, rather than materially 
altering study requirements. 

Page 8 
252 



In short, the term lVsystematic study" contemplates 
analysis reflecting on: 

0 Syllabus Content 

0 Quality and Nature of the Candidates 

0 Performance Standards (AC5) 

0 Exam Construction (length, difficulty, emphasis, 
style, etc.) 

0 Travel Time Effects 

0 Confirmation that Parts of Sub-parts under study 
represent Cohesive Practice Areas 

"Systematic study" would require availability of 
resources such as exam blue-print variance reports from the 
part chairmen, post exam grading analysis from the Exam 
Committee, exam exit surveys completed by the candidates and 
analysis of the foregoing relative to demographic 
information which should be resident in the CAS office data 
base. 

RRCONMRNDATION # 21 CHARGE TEE VP ADMINISTRATION (CA8 
OFFICE) WITH COLLRCTING AND REPORTING DEMOGRAPBIC 
INFORMATION WHICH MAY BE RELATED TO EXAN PERFORMANCE. 

Travel time is the dominant issue raised by the concept 
of smaller examination units and PETF study has demonstrated 
that travel time has increased over the last ten years or 
more while the number of separately administered units has 
increased from eight to twelve (counting 3a, 3B and 3c as 
separate). There is some evidence the rate of increase has 
slowed or stopped, but we were not able to confirm that or 
go beyond speculative explanations of why the historical 
changes took place. Intensive search for cause and effect 
relationships demonstrated current information resources do 
not support basic inquiry. 

For example, there is no information which can relate 
the amount of preparation time invested by successful 
candidates vs. unsuccessful candidates from one sitting to 
the next. We have indications from student and member 
responses to our survey, member letters, SOA analysis and 
personal experience that some students take a less ambitious 
approach to the current part 3 than would be the case were 
it still a single unit. Exam survevs would nrovide unioue 
informed oninions regarding this issue. 
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Similarly, there is no information relating academic 
training or work experience to exam success. Do candidates 
with ratemaking experience perform better on parts 6 and 9? 
Do candidates with legal training do better on part 81 Do 
accounting and MBA backgrounds give an advantage on parts 7 
and IO? 

Is it possible that innate ability and ambition of 
individuals attracted to the actuarial profession changes 
over time? This parameter is more difficult to estimate, 
but additional insight is likely to be obtained by observing 
performance indicators such as: 

0 SAT scores and GRE Scores 

0 CPA, CPCU, or SOA Exam Accomplishments 

0 Major Course(s) of Study 

0 Type of College or University 

0 Level of Degree 

0 Grade Point Averages. 

Exam surveys would help to obtain opinions regarding 
clarity, length and fairness of exams. Surveys also could 
be used to address difficulty, focus on individual sub-parts 
and make comparisons with prior exams. Of the three to five 
hundred candidates who write an exam, there are fifty to a 
hundred people who, at the appointed time, know the material 
and the recent exams as well or better than anyone else 
including the Examination Committee. Surveys could 
distinguish between candidates who used previous exams to 
practice under exam conditions, those who used them for 
reference only and those who did not use old exams. Exam 
preparation effort should be measured in terms of total 
study time, company study time, study group participation 
and some measure of pressure from other interests. Survey 
questions should be exam specific to identify prior training 
which may give an advantage. Survey content should be 
determined by the Examination Committee subject to 
applicable security and privacy constraints. 
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The Examination Committee should not have access to 
demographic or survey information with respect to current 
candidates until after grading is complete, pass marks and 
applicable minimum competency requirements have been 
determined, and results have been communicated to the 
candidates. In other words, candidates should continue to 
pass or fail solely on the merits of their papers. To 
maintain student confidence in the security and fairness of 
the process, surveys may have to be distributed in the form 
of an enclosure mailed out with results rather than being 
handed out as candidates leave examination sites. 

Information made available to various segments of the 
public could include: 

0 Analysis relating Other Credentials to Exam 
Results 

0 Units Passed vs Units Attempted 

0 Employment During Exam Preparation Periods 

0 Runoff of students in the system from various exam 
levels at each examination date. This would 
explain what happens to students from various 
points onward. Survey of dropouts may be useful 
to understand the reasons why they stopped taking 
exams: all dropouts should not be surveyed as 
there is little point in asking someone who failed 
many exams in a row why no further attempts were 
made. 

The data base could be searched for success indicators 
which should be useful to career counselors in schools and 
colleges as well as to students, members and employers. 
These could be conveyed in the form of demographic profiles 
for new ACAS's and FCAS's by date of last exam for the 
respective designations. Travel time measured by number of 
attempts and chronologically could be analyzed for pertinent 
demographic groups. One might speculate that pertinent 
groups include employed by an insurance company, employed by 
a regulator, employed by a consultant, working academics and 
full time students among others. 

The foregoing is not an exhaustive inventory and there 
may be some types of information which will be inappropriate 
or difficult to collect, but it appears the CAS needs to 
substantially upgrade existing student and member data base 
resources. This includes establishing the capacity to do 
professional quality surveys and developing software for 
analysis and reporting purposes. Admissions committees 
should have an exam management information system with ad 
hoc reporting features. 
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In short, the CAS needs to collect data, record it and 
develop software to support regular information needs 
pertaining to: 

0 Exam Management 

0 Syllabus Design 

0 Member Services 

0 Employer Services (AC4) 

0 Public Relations 

RECOBDIENDATION # 3: SUBJECT TO THE APPROPRIATE STUDY, 
PARTITION PART 4 INTO IA (INTEREST AND LIFE CONTINGENCIES) 
AND 48 (CREDIBILITY THEORY AND msS DISTRIBUTIONS). 

We began our deliberation of this recommendation by 
recognizing that the CAS board already has agreed to 
administer a separate part 4B as an elective for the Society 
of Actuaries starting in 1992 to satisfy Canadian Institute 
of Actuaries requirements. We concluded there are only two 
alternatives: 

0 Partition Part 4 

0 Offer a Separate 4B Simultaneously with an 
Unpartitioned Part 4. 

We discussed whether exam questions should be different 
under the simultaneous approach, but concluded there is no 
justification for that so the issue boiled down to 
performance measurements. We speculated as to whether or 
not a 4B pass ratio should be different from a 4b minimum 
competency standard and, if so, by how much. We discussed 
the obvious prospect of demand for waivers on Part 4a and 4b 
when individuals with credit for the SOA interest and life 
contingencies take and pass 4B. We speculated whether, if 
partitioning is implemented, pass ratios for the sub-parts 
should be higher than if the exam continued as a whole. 

We debated the considerations contemplated by 
"systematic study" as that concept can be applied 
immediately to 4A and 48. We concluded that all elements 
are not currently in place, but reasoned that CIA/SOA 
considerations offset the shortfall. 
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In the end, the simultaneous exam alternative to 
partitioning requires more judgment and imposes much more 
uncertainty and administrative complexity. Recognition of 
this fact changed some minds and brought our debate to a 
close. The PETF is not unanimous (7-yes, 2-no) on this 
recommendation, but members voting no do not feel strongly 
enough to offer a dissenting report. 

RECOMHRNDATION il 4: NOT PARTITION, AT THIS TIMR, BEYOND 
PART 4 

Our work indicates that CAS educational and testing 
resources are not sufficiently precise to implement broad 
based partitioning in a controlled manner. The most 
apparent evidence is the fact that we can explain only in 
speculative terms the travel time changes which have taken 
place over an extended period of years and of which the CAS 
was largely unaware. Speculation regarding syllabus 
material, difficulty and length of exams, employer support, 
student diligence, innate ability of students and the 
general characteristics of FCAS's does not provide a sound 
basis for developing a mode of implementation (AC6). If 
there is to be any further VOpartitioningll it should be 
staged so the Syllabus and Examination Committees can do it 
properly. 

Until the CAS can collect and analyze information 
pertinent to education and testing performance, responsible 
partitioning of individual exams or syllabus reorganizations 
is uncertain at best. Given the travel time trend and the 
growth in our working body of knowledge, it is desirable for 
the CAS to substitute more factual information and analysis 
for the intuitive response system which has accommodated 
changes accumulated since 1914. 

We spent a good deal of time discussing the implied 
warranty that ACAS's and FCASls have broad based, generally 
applicable actuarial skills. Frequent comments from members 
regarding the need to preserve synthesis features on the 
exams and fear of cheapening the ACAS and FCAS designations 
further demonstrate the value placed on this warranty. 
Although the issue was not worked into recommendation form, 
our consensus was that ratemaking (Part 6) and 
reserving/accounting (Part 7) should be preserved in much 
their present form irrespective of how the syllabus might 
otherwise be rearranged. The synergy argument applies in a 
similar fashion to advanced ratemaking and individual risk 
rating (Part 9). 

Page 13 
257 



DISCUBBION OF CONCLUSIONS: 

A number of perceptions were formed or reinforced in 
the course of our deliberations. Upon reflection, most do 
not seem surprising. However, the significance of each is 
changing and needs to be thrust into the conscious thought 
of CAS management and admissions committees. Conclusions 
are set forth in bold type with discussion and reference to 
appendices where appropriate. 

It is clear that travel time is increasinq. This is 
born out by review of CAS office records (Appendix 1) and 
the student survey (Appendix 2). Why this is happening is 
not so clear. Member letters and survey responses allude 
to: 

0 Employer Support (monetary incentives, study time, 
study materials, etc) 

0 Job Requirements 

0 Family Commitments 

0 More Syllabus Material 

0 More Hours of Exams 

0 More Difficult Examinations 

0 Competition on the Partitioned Part Three 

0 Candidate Motivation. 

However the information necessary to systematically 
analyze cause and effect is not available and we were not 
able to answer questions such as: 

0 Are there identifiable pockets of more and less 
successful candidates? 

0 Do predominantly data gathering and programming 
responsibilities prevent an actuarial emphasis in 
day-to-day work? 

0 Does pre-exam academic training of today's 
candidates compare favorably with candidates of 
years past? 
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Most likely, all of these circumstances affect travel 
time, but the information necessary to separate effects 
which can be controlled by the CAS from those controlled by 
employers and candidates themselves is not available. A 
detailed treatment of the travel time issue is included as 
Appendix 4. 

A cursory review of the syllabus is sufficient to 
demonstrate the body of knowledue reflected in the svllabus 
is arowinq. We compared various points in time during the 
last twenty years and confirmed that the number of 
separately administered units increased from eight to 
twelve, examination hours increased per exam and in total, 
the number of articles per topic area became greater and the 
degree of sophistication embedded in syllabus material 
became greater (Appendix 3). The examined body of knowledge 
probably has expanded even more because there are more 
FCAS's (over 100 in 1990 compared to 20 or so in the early 
70's) writing questions. 

A growing body of knowledge is more than a partitioning 
issue, but absent more precise controls on the tested 
materials and grading standards, partitioning could foster 
inadvertent and undetected changes in exam emphasis. 
Overemphasis on a large area similar to that on life 
contingencies from 1980 to 1982 is relatively easy to detect 
and rectify. Detecting and rectifying under or overemphasis 
on sub-parts requires more precision. 

On the other side of the equation we observe that 
efficiencv of learnina materials is increasing. but does not 
compensate for arowth in the body of knowledae. Prominent 
illustrations of improvements over the last twenty years are 
the advances in reserving and individual risk rating 
materials. At one time, the leading edge on reserving was 
an article by Tom Tarbel, which did little more than define 
the term IBNR. Clearly, students can learn faster and with 
less effort in todays environment. Continuing refinements 
are fostered through the textbook, papers, CLRS, etc. 

Along with the refinements come new areas of 
application as well as new concepts and new techniques for 
traditional practice areas. Learning efficiencies will not 
keep up with this knowledge explosion. On the other hand, 
it is desirable to have as much in the syllabus as available 
learning tools can accommodate. This presents the Syllabus 
Committee with the increasingly difficult job of choosing 
core material from the available body of knowledge. 
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Review of CAS office records, information required for 
exam registration and statistics maintained by the 
examination committees reveals that the CAB has very little 
information to describe and track candidates in terms of 
overall exam success. Further, all the information which is 
captured is not retained and that which is retained is not 
in a form which can be analyzed together with related 
information. Except for the fact of passing, virtually all 
information on parts 1 through 3 is resident only on SOA 
records. The CAS has only a paper document for each exam 
registrant which records pass or fail for each exam taken. 

In searching for reasons why travel time has changed, 
we learned the CAB has no data 011 the demOUreDhi0 

oharaateristias of candidatea. What little information that 
is captured on registration forms and surveys is either lost 
or in a form which can't be related to individual candidate 
performance. There is no permanent member number, exam 
number etc. and there is no data base which records 
information and makes information available in a tractable 
form. Expanded biographical data capture is necessary to 
explore the demographics of our member and student 
populations. 

During our analysis, we obtained documents prepared by 
the National Association of State Boards of Accountancy 
which provide demographics behind CPA exam results (Appendix 
5)' Much of the information is similar to that envisioned 
by the PETF. This demonstrates the CAS should do more to 
maintain a competitive understanding of its' members and 
feeder groups because at least some other Drofessions aather 
and distribute data on demoaraDhia characteristics of their 
examination candidates. 

New areas of application, more people involved in exam 
preparation and administration, computer grading of short 
answer questions, demand for casualty actuarial services 
outside of North America and increasing use of casualty 
actuarial techniques by non-actuaries indicate technical and 
political demands on the CAB educational system are becoming 
more aonmleq. While partitioning may work against 
simplicity, it does provide flexibility for new situations 
and transitional periods. Balancing the needs of the CAS 
with those of the CIA and SOA has become more complex as 
evidenced by the Canadian part 8, the CIA qualification exam 
for FCAS's and the move towards more Canadian content 
throughout the CAS syllabus which will obviate the need for 
both. 
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The CAS will be one among many organizations striving 
to provide learned body services. We should anticipate 
there will be continuina Dressure for common areas of study 
which will be redundant between actuarial aad DOSsiblY other 
-of ensions. This is born out by the fact that waiver 
situations are beaomina more freauant. Waiver requests will 
take a quantum leap when SOA students who have credit for 
their theory of interest and life contingencies begin 
passing part 4B. 

Such circumstances are not new to the CAS. Ext3ansion, 
yeoraanisation and transition oartitioninas have taken Lace 
with reuularitv over the mars (Appendix 3) and it is 
reasonable to presume this trend will continue. 

Partitioning has been considered in various forms (see 
discussion of the travel time task and Appendix 4), some of 
which would require more than one annual offering of the 
same material. While other considerations presently render 
this a moot point and at the risk of belaboring the obvious, 
it should be recognized that more offerings would increase 
demand for exam preparation while inareasina numbers of 
candidatea already strain the existina voluntarv em 
aommittees. A full or part time education actuary may be 
necessary at some point in the foreseeable future. 
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DIBCUS8ION OF PETP TASKS: 

On May 22, 1989, the PETF laid out a plan which 
involved many tasks. Each was pursued by a subcommittee and 
all have been completed in the task force context. However, 
opportunities for improving CAS exam management which have 
been identified are beyond task force powers of 
implementation and those are left to the appropriate CAS 
bodies to accept, reject, modify and implement. 

HISTORY OF THE CAB EXAMINATION PROCESS: 

It has been said that those who don't study history are 
doomed to repeat it. CAS examination history has been 
highlighted in Francis S. Perryman's "The First Twenty-Five 
Years" presidential address which appeared in PCAS XXVI, 
Part I and in Dudly M. Pruitt's "The First Fifty Years" 
which appeared in PCAS LI. More recently, Bill Gillam's 
analysis of syllabus changes since 1964 was reported in 
Stanley M. Hughey's "The First Seventy-Five Years" and Dick 
Snader prepared "CAS Syllabus Milestones, 1960 - 1990, for 
the PETF (Appendix 3). 

Mr. Gillam used the following words (number of times) 
in a page and a half of double and triple spaced text: 
expanded (6), included (4), added (3), moved (l), rearranged 
(1) I incorporated (1) and split (1). Mr. Snader, in his 

more detailed effort, used some of the same words along with 
a few of his own: partitioned, introduced, began, increased, 
became, adopted, transition, incorporated, restructured, 
combined, ended and dropped. The point here is that a 
general overview of CAS syllabus history will describe 
mainly expansion and change while a more detailed scrutiny 
reveals pruning as well. 

It is clear the syllabus moves through time in a 
dynamic fashion which is likely to continue. 

DECISION CRITERIA: 

The first PETF task was to study the Education Policy 
Committee White Paper and review the responsibilities of all 
CAS standing committees which contribute to the admissions 
process. With that background, all task force members 
participated in a decision criteria drafting discussion. 
Decision criteria from the White Paper formed the starting 
point and was molded into the items and rankings shown on 
the next page. 
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Verv Important 

o Quality of Education 

o Educational Objectives 

o Type of FCAS Graduate 

o Travel Time to FCAS 

o Positioning CAS vs. Other Career Options 

Important 

Administration of Exams 

Coordination within CAS 

CIA Requirements 

Employer's Viewpoint 

College and University Programs 

Coordination with SOA 

Competency vs. Proficiency 

EXAM COMPETENCY GROUPS: 

Exam competency groups are sets of actuarial skills 
which tend to be thought of as one. The concept is somewhat 
vague and may be perceived differently from one actuary to 
the next. However, there are practice concentrations such 
as ratemaking and reserving which are extensively addressed 
in the syllabus and tend to be the focus for CAS Statements 
of Principles and ASB Standards of Practice. Further, there 
is a strong sentiment among the membership to test synthesis 
skills and preserve the quality implied by associateship and 
fellowship designations. In fact, syllabus goals and 
objectives are made up of statements which include phrases 
such as: 

o "..develop an expert knowledge of.." 

0 " ..a broad range of techniques.." 

0 " ..a broad range of relevant and standard actuarial 
practice.." 
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PETF deliberation of this item did not produce anything 
concrete, but there was a recurring theme observed in 
comments from CAS members that examination features which 
most uniquely define casualty actuaries should remain whole. 
Every PETF member believes ratemaking should continue as one 
exam at the offered competence levels (basic - 3B, 
principles - 6 and advanced - 9). There was some difference 
of opinion on whether reserving and accounting could be 
split, but the consensus was that premium and loss 
accounting shouldn't be split from reserving and there is no 
point in isolating expense accounting somewhere else. 

Part 8 has features which go together well, but deal 
with jurisdictional subject matter which is more the 
invention of political minds than the application of 
fundamental actuarial concepts and professional principles. 
It is subject to the same general educational goals and 
objectives as the other exams, but must be managed with more 
deference to political authority. 

Exam competency group considerations do not appear to 
impose significant partitioning constraints on parts 4, 5 
and 10 because these exams are made up of distinct sub- 
parts. 

SYLLABUS CONSIDERATIONB: 

Syllabus partitioning issues include items such as exam 
blue-prints, skills distributions, exam standards, growth in 
the body of knowledge, reasonable travel time, and the 
efficiency of educational materials. 

Exam blue-prints provide the Syllabus Committee's 
recommended point distribution by subject for an 
examination. They are guidelines provided to the 
Examination Committee. 

Skills distributions are embedded in blue-prints. They 
provide guidelines on how the Syllabus Committee intends the 
Examination Committee to construct questions. This may be 
an area where the CAS needs professional educators to 
provide clarity and consistency. 

Examination standards are the Examination Committee's 
interpretation of the Syllabus Committee's intent. These are 
not complete until the Examination Committee has finalized 
grading guides on an exam by exam basis. Some variation 
from one sitting to the next is unavoidable, but inadvertant 
change should be kept to a minimum. 
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Our examination system must deal with a growing body of 
knowledge. We are breaking through the point where 
contemporary knowledge can no longer be tested. Ten or 
twenty years ago, a good set of examinations could 
accommodate all or most of the CAS body of knowledge. At 
the present time, an effective combination of efficient 
study materials, syllabus arrangements and exam construction 
can cover just about everything. However, the stress is 
beginning to show, and we may soon pass from that 
circumstance to an era when more is known than can be 
digested by the individuals who are able and interested in 
functioning as professional actuaries. 

Some areas of the syllabus will grow faster than 
others. Eventually, different syllabus and exam approaches 
may be necessary for areas likely to experience more growth. 
Managing this dynamic will require a process to test growth 
in the body of knowledge vs. efficiency of available 
learning materials. 

Part of deciding what is a reasonable body of knowledge 
for the syllabus is related to travel time. Reasonable 
travel time is that which interested professionals are 
willinq to invest in obtaining skills and credentials. If 
the time required exceeds that threshold, the system will 
cease to be used. Since there is some finite (but unknown) 
limit to what people can learn in a given amount of time, 
reasonable travel time must, in part, be dictated by the 
size of our tested body of knowledge. Discussions with the 
Syllabus Committee indicate balancing the size of the 
syllabus with efficiency of learning materials is a 
difficult, time consuming, and subjective task. 

New areas of practice and a growing body of knowledge 
have implications for specialty qualifications and 
continuing education, but these are beyond the scope of the 
PETF and were not deliberated. 

PARTITIONED EXAPI BLWPRINTB: 

A detailed plan for implementation should provide for 
blueprints specifically developed for any and all new 
partitions. Given our findings in other areas, this task 
was not treated with intensity. 
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GRADING BTANDARD6/MINIMUH COMPETENCY: 

Partitioning provides mandatory minimum competency 
features for each separate unit. It gives credit for good 
performance and allows less punting on material which has 
not been mastered. It also means that lower standards are 
necessary on individual partitions to guarantee the same 
minimum competency over the entire syllabus that exists with 
larger exam units. A more detailed discussion is included 
in Appendix 4. 

ALTERNATIVE CREDIT: 

Smaller units resulting from partitioning would yield 
closer correlation with offerings of other organizations 
which provide educational tools and means to obtain various 
kinds of credentials. Inevitably, that would generate more 
situations where individuals could reasonably expect to be 
granted alternative credit. 

l4EMBERBAIP INPUT: 

Over 100 responses to Kevin Ryan's March 14,1989, 
letter to members presenting the Education Policy 
Committee's White Paper and asking for comments were 
received. They raised key issues relating to exam taking, 
FCAS quality, employer concerns, the CAS and exam 
administration. A number of ideas and suggestions were 
offered along with the questions and critiques. 

Travel time is the dominant exam-taking issue, but 
other concerns were identified as well. The travel route to 
fellowship is at least somewhat unique to each individual. 
Advantages and disadvantages were identified for taking 
smaller steps or having the flexibility to take different 
routes. Stress associated with exam taking and competitive 
dynamics of small units vs. large units are a concern to 
many. There is a variety of opinion as to how partitioning 
may effect motivation. Some are concerned that a large 
number of units will be a demotivating factor. On the other 
hand, a smaller, but significant segment of the population 
believes smaller units may facilitate progress currently 
constrained by job and other circumstances. Some members 
believe partitioning would improve clarity and focus of the 
exams. 

Members are very concerned that quality of the FCAS 
designation be preserved. Some members are concerned that 
partitioning would allow marginal performers to slip through 
the system. Others are concerned that smaller units would 
place less emphasis on the discipline and time management 
skills necessary to successfully prepare for the current 
exams. Many members are concerned that smaller units would 
make it difficult to test synthesis skills. 
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There is a diversity of opinion regarding memory 
capacity. Some are concerned that insufficient memory 
requirements will credential individuals who cannot function 
well in a competitive business environment, while others 
criticize the exams for requiring too much rote memory. 
Generally, members believe the current system to be of high 
quality and stress that changes (partitioning or other) 
should be done in a way that preserves quality. 

Many members are concerned with the recruiting leverage 
provided by the examination process relative to MBA, CPCU, 
CPA and other professional tracks. There is also concern 
that changes may complicate employers8 career programs with 
regard to study time, exam compensation, record keeping, 
etc. 

Beyond the entry-level stage, members want to maintain 
effective positioning relative to the Society of Actuaries 
and the Canadian Institute of Actuaries. International 
relations will be an increasing concern as political, 
economic and trade barriers continue to come down. 

CAS administrative constraints are a prominent concern 
as well. There is a limited supply of volunteers to write 
exams, grade exams, and otherwise support the educational 
system. 

Members suggestions regarding the examination process 
included the following: 

0 Test synthesis by drawing on numerous syllabus 
areas 

0 Give exams more often 

0 Use minimum standards on more exams 

0 Provide electives 

0 Offer nation specific exams 

0 Eliminate essay questions 

Appendix 6 provides a summary and illustrative samples 
of the responses. 
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STUDENT AND RRRRRR SURVEY RESULTS: 

Surveys mailed to 4,242 individuals generated 704 
responses. Associates were most responsive (21%) with the 
fellows (18%) not far behind. 10% of the students 
responded. 20% of the overall response was returned by 
individuals who were not mailed a survey. 50% of the 
responding fellows received their fellowship between 1985 
and 1989. The typical respondent has an undergraduate math 
degree, works for an insurance company and has 5.6 exams 
passed. A copy of the survey and summary exhibits are 
included in Appendix 2 

Trend In Travel Time 
To Achieve Designation 

The distribution of respondents by type of employment 
for fellows and associates excluding individuals who have 
retired tracks well with the demographics reported in the 
CA.5 1989 Yearbook: 

Distribution By Type of Em lopent 
FeUons and Associates Excluding etlred Actuariee rp 
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More descriptions of the respondents as a whole are 
shown in Appendix 2, pages 4 through 10 (A2P4-A2PlO). 

Generally speaking, respondents were averse to the idea 
of partitioning. Many feel strongly that it will increase 
travel time and that the quality of education and actuaries 
will not be enhanced. Support for the current structure 
appears to be consistent across designation levels, but 
fellows appear more conservative than other respondents (See 
A2P18, A2P34, A2P35, A2P25 and A2P26). 

Survey responses were separated between those reporting 
no more than two attempts on any exam and all others. 
Interestingly, both groups generally prefer the CAS maintain 
the current exam structure and not partition parts 5 through 
10 (See A2P28 - A2P32). 

Motivation was tested by asking respondents whether 
they would achieve fellowship more quickly as well as 
whether they could achieve fellowship more quickly if exams 
were partitioned (A2P22). There was a marked difference in 
the amplitude of responses although both queries drew 
negative feedback. A more neutral, but somewhat indicative 
response along similar lines was drawn from students who 
have experience with the partitioned part 3 by asking them 
if they would have followed a more aggressive study program 
of the exam had not been partitioned (A2P23). 

Attitudes toward exams were explored by asking about 
the effect on career appeal given complete partitioning vs. 
selective partitioning and no exams vs. the current 
structure. Respondents favor exams over no exams, but fewer 
units over more units (A2P24). 

Some demographic exploration was done via the survey. 
We found that 31% of the respondents who have advanced 
degrees are fellows and that 20% of the respondents who do 
not have advanced degrees are fellows (A2Plla). We found 
that respondents with advanced degrees took fewer attempts 
to pass the earlier and later exams, but about the same or 
more attempts to pass exams in the middle of the syllabus 
(A2P15a&b). 

Given the sample size and consistency of responses, 
these observations have a measure of credibility for the 
time during which the responses were made. Respondents have 
conveyed a clear sentiment which is adverse to the general 
idea of partitioning. On the other hand they embraced the 
concept of an examination system while allowing that 
specific features influence the energy level expended while 
pursuing exams and affect the attractiveness of the 
profession. 
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Beyond the immediate conclusions which might be drawn 
from this survey, analysis of the responses, including the 
limited demographic information which was captured, hints at 
information possibilities which could provide understanding 
of pass ratios, travel time and other examination 
performance trends. 

EHPLOYER AND RECRUITING CONSIDERATIONS: 

Partitioning would make it easier for life actuaries, 
academics and non-actuaries to gain CAS accreditation. This 
could make it easier for employers of actuaries to develop 
staff, including specialists. While this may be an 
advantage to employers, it could change the complexion of 
the CAS. 

Since most academically trained actuaries have a life 
background, CAS employer interests are best served by 
keeping the early examinations common for as long as 
possible. This allows students coming out of school with 
limited specialty awareness to make career choices without 
losing the career leverage of credentials obtained in 
academia. The new part 3B may run counter to this CAS 
employer interest. 

Employers might realize the following advantages from 
partitioning: 

0 More associates may achieve fellowship because 
they are able to pass exams in smaller units more 
easily. 

0 More actuaries could satisfy requirements in 
Canada, the USA and outside North America, thus 
increasing their value to the company. 

0 Better matching of study with work. 

0 More specific education of students. 

On the other hand, employers might suffer from the 
effects of: 

0 Travel time increases 

0 Drop-outs from student programs 

0 Complex administration 

0 Marginal performers with credentials (this 
would be the exception, rather than the rule) 

0 Reduction in synthesis, management, memory, etc.. 
skills of students succeeding under partitioning. 
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Respondents to Kevin Ryan's letter with the title of 
Assistant Vice President and higher were highly negative on 
partitioning (23 to 2). While these are personal opinions 
rather than official company positions, they probably are a 
fair representation of 1989 management attitudes. 

Generally speaking, partitioning or other changes which 
produce better actuaries at lower cost are good for 
employers. Anything else is neutral or a problem so the key 
to productive change is being able to understand, choose, 
control and explain the associated effects. 

A tangential observation made during completion of this 
task was that most academic machinery now in place is geared 
to life, but experience in Canada (LaValle) demonstrates 
changes can be affected through commitments of money and 
staff. 

CAB DATA BASB: 

The Education Policy Committee White Paper strongly 
suggests It.. results under a system of partitioned 
examinations must be carefully controlled so as not to 
materially affect travel time.." To address this issue, we 
needed to observe travel time experience and proceeded to 
collect and compile statistics from the CAS office in a PC 
data base. Observations and conclusions which emerged 
regarding the data available for our use proved to be as 
significant as the empirical results. 

Findinss: 

1. Available Data 

Very little information is available to describe and 
track candidates in terms of overall exam success. 
Information currently maintained (and which was used for 
PETF analysis) consists of handwritten sheets for each 
candidate which document exam registration and whether they 
passed, failed or did not write. A sample CAS office record 
is included in Appendix 1. 

2. Travel Time Trend 

We obtained approximately 500 manual records from the 
CAS office representing all candidates who became Fellows 
from 1979 to 1988 and transferred them to a PC data base for 
analysis. 
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The results (Appendix 1) demonstrate travel time has 
increased. This conclusion was reached by comparing the 
average number of years required to complete the exams for 
those candidates who became fellows between 1979 and 1988 
with that of 1984 through 1988 fellows. 

CAS Number Travel 
Exams of Time in 
Passed Candidates Years 

1979-88 Fellows 6 100 4.6 
7 139 5.7 
8 80 8.3 
9 101 8.0 

10 80 8.1 

1981-88 Fellows 6 64 4.8 
7 101 5.7 
8 30 10.1 
9 30 10.4 

10 23 10.7 

These observations show longer travel times than the 
survey responses which indicated travel time had increased 
from 7.9 years to 8.6 years during roughly the same period, 
but the trend is consistent. The difference in absolute 
values could mean only motivated individuals responded to 
the survey and therefore represent a group more likely to do 
well on exams. It also could mean that relying on memory to 
fill out a survey isn't the most accurate means to capture 
historical information or that questions asking for date of 
first exam, date of associateship and date of fellowship 
were ambiguous and misinterpreted. The difference was 
judged to be nuance and not material for task force 
purposes. 

Analysis of travel time experience by individual year 
of designation indicates increases may have diminished or 
that growth generated effects have been digested (see 
Christopher Diamantoukos analysis in Appendix 1.) We did 
not draw conclusions other than that these types of 
diagnostics should be a regular part of CAS exam management 
information. 
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With respect to why travel time has increased, a 
probable reason is that total examination hours required for 
fellowship increased from 33 hours in 1979 to 37 hours in 
1987. Other possible explanations include: 

0 Expanded Body of Knowledge Covered by the Syllabus 

0 Changed Examination Standards 

0 Increased Skill Level of Some Candidates leading 
to Higher Pass Marks. 

0 More Marginal Candidates Taking Exams. 

The first two items should be analyzed by the Syllabus 
and Examination Committees, respectively. The other two are 
addressed below. 

3. CA.9 Demographics 

Currently, the CAS does not have demographic 
information resources which would provide candidate 
characteristics by degree of examination success. 
Consequently, we were unable to ascertain whether the 
student “mix” has been changing. If we had access to 
information that could indicate how time specific candidate 
populations are different, some speculation could be removed 
from the hypothesis offered above. 

Further, we believe this lack of information and our 
inability to explain the apparent change in travel time to 
ourselves puts the CAS and its stakeholders at a competitive 
disadvantage relative to other career options. We did not 
do exhaustive research on demoqraphic information resources 
of other professions, but did obtain (Appendix 5) an example 
of reports on CPA candidates published by the National 
Association of State Board of Accountancy. 

Data Base Recommendations: 

1. . . me CAS should institute umalntain a data ba se which 
makes it uossible to track candidates in teas of overall 

tion verfonnance. Items which would need to be 
compiled should include (among others): 

0 Exam(s) taken at each sitting 
0 Passes and Fails at each sitting 
0 Casual vs. serious attempts at each examination 

Data should be compiled both retrospectively and 
prospectively. It may be useful to conduct a survey where 
historical data is not available in the CAS office. 
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2. The Svllabus Committee should be asked to review 
the bodv of knowledae covered bv the svllabus to det rm 

leading to increases in travel tize. 
ine 

3. he CA.5 Exaination Committee should be asked to 
YlQaitor exaution standards over time with reswect to both . * ouestion difflcultv and aradina. Pre-exam blue-print 
analysis should be required of the part chairman and exam 
exit surveys should be obtained from students. This may be 
an area where the CAS requires assistance from professional 
educators to interpret results effectively. 

Regardless of the approach used, the CAS office should 
be in a position to maintain a system for recording and 
compiling results of such studies. 

4. me CAS should aather data to be used for understandinq 
d moarawhic characteristics of candidate werfonnance. 
Rtsults could be used to monitor changes in the student 
@'mix'* over time and should be distributed to current members 
and students as well as potential students and educators. 

Examples of data that should be gathered would include 
(among others): 

0 Educational Background 

0 Academic Record 

0 SAT scores 

0 Employment History 

5. The CAS should increase its cawacitv to do wrofessional 
oualitv survevs. 
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TRAVEL TIME: 

Andre Veilleux and Chris Diamantoukos were a task for 
within a task force in their analysis of partitioning in 
conjunction with syllabus and examination features which can 
be used to control travel time and the nature of fellows 
emerging from the system. Their work, which is reported in 
full as Appendix 4, identifies a number of tools which can 
be used to implement change: 

0 Pass ratios 

0 Syllabus content 

0 Examination length (number of questions and hours) 

0 Type of question (short answer vs. essay) 

0 Type of test (open vs. closed book) 

0 Passing standards (expect better performance on 
critical material) 

0 Frequency of offering exams 

0 Separation of examination units (for example, 
offer 3B only in February and August while 
continuing to offer 3a and 3c in May and November) 

Three partitioning alternatives to stand alone units 
were examined using combinations of these tools. It is 
possible to construct others, but most of the relevant 
issues probably are revealed by exercising these 
abstractions. For clarity, "examination unit" refers to an 
individual examination that is a partition of an 

"examination group". An 8qexamination group" corresponds to 
a part in the 1990 syllabus. Winimum competency" means 
good enough to get by so long as proficiency is demonstrated 
by other means. "Minimum proficiency" means professional 
performance has been demonstrated, a higher standard than 
minimum competency. 

Page 31 
275 



Method A. 

1) Overall passing score on exam group or, 

2) Minimum competency on all exam units with minimum 
proficiency on exam unit(s) for which credit is 
received. 

Method B. 

1) Minimum proficiency on the exam unit or, 

2) Minimum competency on all exam units with overall 
passing score on exam group. 

Method C. 

Minimum competency on exam units and an overall 
passing score which varies by the number of exam units 
taken. 

With respect to quality control, we suggest examination 
units be subject to partitioned performance analysis, 
including travel time sensitivity calculations, for some 
period of time before final partitioning decisions are made. 

Finally, measures of travel time can be somewhat 
ambiguous and it is preferable to use number of attempts 
over other procedures such as chronological distance from 
first attempt to last. Also, time to associatship and 
fellowship should be measured to the date the last exam 
passed was written, not the date results came out or the 
first meeting which follows. 
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Appendix 1 

UNITED STATES FIDELITY AND GUARANTY COMPANY 

P.O. Box ,138 
BALTIMORLMARYLAND 2,209 

301-547-3205 
CORPORATEACTUARIALDEPARTMENT 

September 6, 1989 

TO: Members of the CAS Partitioned Exam Task Force 

FROM: Richard H. Snader, Vice President-Corporate Actuary 

RE: Examination Statistics 

The program error described in my a/22/89 letter has been 
corrected and the reports recompiled. The reports are 
arranged in packets as described in my a/14/89 letter. 

Packet #l - FCAS, 1979-88 in numerical order 
Packet P2 - FCAS, 1979-88 sorted by number of CAS 

administered exams taken 
Packet P3 - FCAS, 1984-88 in numerical order 
Packet #4 - FCAS, 1984-88 sorted by number of CAS 

administered exams taken 

Statistics contained in the packets can be summarized as 
follows: 

Packet #I2 No. Recorded No. of Average 
Exams Candidates Travel Time 

6 100 4.6 years 
7 139 5.7 
8 80 a.3 
9 101 8.0 

10 80 8.1 

Packet #4 No. Recorded No. of Average 
Exams Candidates Travel Time 

6 84 4.8 years 
7 101 5.7 
8 30 10.1 
9 30 10.4 

10 23 10.7 
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Appendix 1 

It appears as if we are getting a false indication from those 
individuals in packet #4 who took 8 or more CAS administered 
exams. We appear to be selecting individuals who started 
long ago but completed their exams only recently. The more 
typical experience of the recent FCAS would be to take only 6 
or 7 CAS administered exams. Those taking 6 CAS exams would 
most likely have taken Part 4 when it was jointly 
administered with the SOA and the Joint Board. 

Yours truly, 

FcHs:dmb 
Attachments 

cc: Gus Krause 
Michael Toothman 
Education and Testing Methods Task Force 
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September 26, 1989 

Richard H. Snader 
Vice President-Corporate Actuary 
United States Fidelity and Guaranty Company 
P. 0. Box 1138 
Baltimore, Maryland 21203 

RE: Examination Statistics 

Dear Dick: 

RECEIVED 
()CT 0 5 l%! 

CORPOHfiTE GTiJARlAL 
OEPARTMENT 

I have reviewed the revised Examination Statistics that were attached to your 
letter of September 6th and created a different analysis of empirical Travel 
Times. My focus was on the number of examination sittings beyond Part 3 
required to obtain Fellowship. This seemed to be the basic agreed upon 
definition formulated at the PETF meeting this past May 22nd. The analysis is 
attached and hopefully I have not made any mechanical errors. 

The final column represents an estimate of the number of sittings sought for. 
As indicated, it is the sum of the average sittings per candidate/Fellow past 
Part 4 plus the average number of sittings for Part 4 per candidate only for 
those candidates that passed Part 4 of the CAS administered examination as 
indicated in your packet #3. 

My reaction to the “trend” is that Travel Time has not changed materially over 
the past few years. Based on your comment on the “false indication” caused by 
individuals who started long ago, it may also be the case that a final 
steady-state candidate population has not been obtained. That is to say, there 
is an “age mix” bias that exists over time that may be causing some of the 
trends that we are witnessing. 

Upon further reflection, I came to the conclusion that the lack of a strong 
trend in Travel Time as measured by examination sittings is to be expected. 
This is a direct result of some stability in the passing ratio, i.e. the conventional 
40% passing ratio that has been referred to elsewhere and observed over time. 
Hence, if the probability of passing examinations has not changed much over 
time, then, all other things being equal, the expected number of sittings to pass 
the examinations (Travel Time) will also remain about the same. 
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This further lead me to consider how Travel Time might be measured under a 
partitioned system and compared to today’s Travel Time. I considered the 
simple example where an examination part is partitioned into two examination 
units. If each exam unit sitting is equivalent to one-half of an examination 
part sitting (a fairly reasonable assumption to allow the comparison of Travel 
Time) and passing ratios by exam unit are independent of each other and remain 
unchanged from that of the examination part, then Travel Time will remain 
unchanged. One can calculate the expected number of sittings based on units 
or parts several ways and always come up with “no change”. 

This realization was a bit unnerving. I realized that there must be cases that 
undergo increases in Travel Time while others show decreases. For example, 
some candidates that pass the examination part in one sitting will require at 
least 1 l/2 sittings when two units are substituted. Some candidates that fail 
to pass the examination part the first time will however pass one of the exam 
units and some of these candidates will continue on to pass the complementary 
exam unit where they would not pass the examination part today. 

There is one important facet of this analysis that cannot be overlooked that 
may make the before and after comparisons less valid. The “no change” 
conclusion holds true if we are indeed speaking of the same population of 
candidates. For example, the comparison is not technically correct if some 
candidates never finally pass the examination part but proceed to pass the two 
equivalent examination units after partitioning. 

Furthermore, those candidates that do pass the two units rather than the single 
part will have exhibited a passing grade in each unit: it is no longer possible to 
“average out” subject areas of an examination part and pass it in the 
aggregate. This forces a greater knowledge of the syllabus for successful 
candidates. 

There are further situations that can be considered but the bottom line is that 
theoretical projections must be tempered by the importance attached to the 
various groups of CAS candidates. There will be both positive and negative 
dislocations and it will be up to the PETF to decide which results are more 
important than others in reaching its final recommendations. The 
Consideration that addresses today’s successful candidates is an example of a 
more important area to reflect upon. ,_-- 

CD/de 

cc: Partitioned Examination Task Force 
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84 Fellows 
All 

&gJJ 

Passed 402 
Failed 254 
Sittings 656 
Candidates 53 
Avg. Travel 12.38 

85 Fellows 
All 

&gJ 

Passed 340 
Failed 217 
Sittings 557 
Candidates 47 
Avg. Travel 11.85 

86 Fellows 

Passed 421 
Faiied 287 
Sittings 708 
Candidates 57 
Avg. Travel 12.42 

87 Fellows 

Passed 
Failed 
Sittings 
Candidates 
Avg. Travel 

88 Fellows 

Passed 
Failed 
Sittings 
Candidates 
Avg. Travel 

All 
Exams 

All 
_Exams 

410 
298 
708 

57 
12.42 

All 
Exams 

378 
267 
645 

54 
11.94 

Parts Part 
1-3 4 

54 34 

69 55 

1.62 

Parts Part 
1-3 4 

37 22 

43 34 

1.55 

Parts Part 
1-3 4 

53 32 

61 54 

1 .69 

Parts Part 
1-3 4 

39 37 

39 53 

1.43 

Parts Part 
J---3- 4 

19 39 

20 56 

1.44 

Appendix 1 Travel 
Time 

Excluding Excluding Including 
Parts 1-3 Parts l-4 Part 4 

348 314 

587 532 

11.08 10.04 11.66 

Travel 
Time 

Excluding Excluding Including 
Parts 1-3 Parts l-4 Part 4 

303 281 

514 480 

10.94 10.21 11.76 

Travel 
Time 

Excluding Excluding Including 
Parts l-3 Parts 1-4 Part 4 

368 336 

647 593 

11.35 10.40 12.09 

Travel 
Time 

Excluding Excluding Including 
Parts l-3 Parts l-4 Part 4 

371 334 

669 616 

11.74 10.81 12.24 

Travel 
Time 

Excluding Excluding 
Parts l-3 

Including 
Parts l-4 Part 4 

359 320 

625 569 

11.57 10.54 11.98 
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Appendix 1 

A 
6 
6 
7 
7 
7 
8 
8 
8 
9 
9 
9 

10 

6 
7 
a 
9 

10 

Total 245 233 347 131 478 

6 
7 
8 

Total 51.3% 48.7% 72.6% 27.4% 100.0% 

B 
33 
27 
27 
31 
28 
28 
15 

1: 
22 
11 

5 

Al Bl 
16 

fZ 
19 
16 
16 
37 
20 

8 
28 
22 

a 

46 
40 
34 

2 
36 
27 
15 
11 
37 
15 

9 

3 
11 
12 

9 
8 
8 

25 
13 

7 
13 
18 

4 

z: 
46 
50 
44 
44 
52 
28 
18 
50 
33 
13 

A 
60 

;: 
43 

5 

B Al Bl Total 
40 86 14 100 
54 111 29 140 
73 78 46 124 
58 63 38 101 

8 9 4 13 

A B Al Bl Total 
60.0% 40.0% 86.0% 14.0% 100.0% 
61.4% 38.6% 79.3% 20.7% 100.0% 
41.1% 58.9% 62.9% 37.1% 100.0% 
42.6% 57.4% 62.4% 37.6% 100.0% 
38.5% 61.5% 69.2% 30.8% 100.0% 

49 
51 
46 
50 
44 
44 
52 
28 
18 
50 
33 
13 
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1989 SPECIAL SURVEY Appendix 2 

If you have read the CAS “vhite paper”, please answer the 
folloving. If not, skip to Question 4. 

1. In the CAS “vhite paper”, the concept of smaller exam 
units vas set forth. Do you agree that future actuaries 
vi11 be better served vith respect to the considerations 
listed belov if partitioned units replace the current exam 
structure? 

1 2 
Strongly 
Agree 

a. Obtaining the knovledge 11 II 
and skills that are basic 
to the actuarial profession. 

b. Defining the educational [ ] [ ] 
achievements required for 
membership in the CAS. 

c. Providing a means of II [I 
measuring educational 
achievements. 

d. Positioning of the [I II 
actuarial profession 
relative to other 
career options. 

3 

I I 

I 1 

1 I 

I I 

4 5 
Strongly 
Disagree 

II [I 

11 II 

[I 11 

II II 

2. Please indicate vhether you agree or disagree vith the 
following points: 

1 2 3 4 5 
Strongly Strongly 

Agree Disagree 

a. Testing practical II 11 II II II 
applications is more 
important than testing 
conceptual understanding. 

b. Associates should be 11 II II II 11 
encouraged to attain 
their FCAS designation. 
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Appendix 2 

2. (continued) 

c. The current exam 
structure vould serve 
students better if each 
exam vere offered once a 
year vith sittings in 
February, Hay, August and 
November. 

I 1 

d. A partitioned exam I 1 
structure would serve 
students better than the 
current system of Hay and 
November exams if each 
partition vere offered once 
a year vith sittings in 
February, hay, August and 
November. 

e. IE the exams are I 1 
partitioned, it is 
desirable to have the 
option of taking full 
parts or partitioned 
subsets. 

[ 1 

[ I 

I 1 

[I II 

II II 

[I II 

I I 

I I 

[ 1 

3. Please indicate vhether you anree or disagree vith the 
folloving points: 

1 2 
Strongly 

Agree 

a. The CAS should maintain [ ] 
the current structure of 
exam administration. 

b. The CAS should partition [ ] 
all of parts 5-10. 

c. If partitioning is done, [ ] 
at least some of the 
current exams should be 
left intact. 

d. Students vould achieve 
fellovshipe quickly 

[ ] 

if exams vere partitioned. 

e. Students could achieve 
fellovshipe quickly 

[ ] 

if exams vere partitioned. 

I 1 

[ 1 

1 I 

I I 

I 1 

3 

I I 

I 1 

[ 1 

[ I 

[ 1 

4 5 
Strongly 
Disagree 

I I 

[ 1 

I I 

[ 1 

I I 

[ 1 

I I 

I 1 

t I 

[ 1 
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4. If you have taken the partitioned Part 3 (Course 120, 
Course 130 or Course 135), please indicate vhether you 
agree or disagree with the folloving statements: 

1 2 
Strongly 
Agree 

a. Partitioning of Part 3 II [I 
helped me to complete it 
more quickly. 

b. Partitioning of Part 3 [ ] [ ] 
helped me to learn the 
material better. 

c. I vould have folloved a [ ] [ ] 
more aggressive Part 3 
study program if it had 
not been partitioned. 

3 

I 1 

i I 

I 1 

4 5 
Strongly 
Disagree 

II [I 

[I II 

[I [I 

5. Please indicate vhether YOU arcree or disagree vith the 
followinn statements: _ - 

1 2 
Strongly 

Agree 

3 

I 1 

I I 

I I 

a. 

b. 

C. 

d. 

e. 

Partitioning of the 0 II 
CAS exams vould be 
beneficial to students. 

The existence of II II 
m y;;-:;;:e;e 
to continue pursuing an 
actuarial career. 

The existence of 

4 5 
Strongly 
Disagree 

[I [I 

[I [I 

II II 

to continue pursuing an 
actuarial career. 

The present exam 
structure encourages 
me to continue pursuing 
an actuarial career. 

II II [I 11 11 

Absence of an exam II II 
qualification feature 
would make the actuarial 
profession less attractive. 

I I Ll II 

Appendix 2 
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Appendix 2 

5. (continued) 

f. Hare students vould II II [I [I II 
achieve Associateship 
if exams vere partitioned. 

g. tlore students would II 11 II II II 
achieve Fellovship if 
exams vere partitioned. 

6. Please indicate the number of times you have taken each 
exam : 

Partitioned Exams Non Partitioned Exams 

Course 120 
- Course 130 
- Course 135 

CAS Part 1 
CAS Part 2 
CAS Part 3 
CAS Part 4 
CAS Part 5 
CAS Part 6 
CAS Part 7 
CAS Part El 
CAS Part 9 
CAS Part 10 

7. Which exams have you passed? (Please check all that 
apply) 

Partitioned Exams 

Course 120 
- Course 130 

Course 135 

Non Partitioned Exams 

CAS Fart 1 
CAS Part 2 
CAS Part 3 
CAS Part 4 
CAS Part 5 
CAS Part 6 
CAS Part 7 
CAS Part B 
CAS Part 9 
CAS Part 10 

8. In vhich year did you pass your first exam? 19 

9. If ACAS, year of associateship? 19 

10. If FCAS, year of fellovship? 19 

11. Which of the folloving most closely describes your 
employment status? 

[ ] Insurance Company 
[ ] Consulting Firm 
[ ] Regulatory Agency 
[ ] Bureau or Association 
[ J Other (Please specify) 
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12. Please indicate your highest level of education: (Check 
the one which is most appropriate) 

] Less Than a Bachelor’s Degree (BA or ES) 
[ Bachelor’s Degree (BA or BS) 
] Bachelor’s Degree Plus Some Graduate Work 
] t-laster’s Degree 
] Uorking on an advanced degree beyond Master’s 
] Other Advanced Degree (Please specify) 

13. If you have a Bachelor’s or higher college degree, please 
indicate the area(s) of each of your degrees: (Check all 
that apply) 

[ ] Hathematics 
[ ] Statistics 
[ ] Computer Science 
[ ] Economics/Finance 
I ] Other (Please specify) 

14. If you would like to provide us vith any other comments 
about partitioning of CAS exams, please do so in the space 
provided belov or include a separate lettet with your 
response. 

THANK YOU FOR HELPING US WITH THIS SURVEY 

PLEASE HAIL THE COHPLETED QUESTIONNAIRE TO THE 

Appendix 2 

CAS PARTITIONED EXAtl TASK-FORCE 
C/O CASUALTY ACTUARIAL SOCIETY 

ONE PENN PLAZA 
250 WEST 34TH STREET 

NEV YORK, NEW YORK 10119 
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Appendix 2 
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Results 
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Appendix 2 

22 NOV 1969 g: 64 AN BY PL26Bi6 

OUTLINE 

- Response Rate 

- Distribution of Respondents 

- Travel Tie 

- Responses to Survey Questions 

- Comments 

- summary 

CENTRAL BWPlif~ 



Appendix 2 

RESPONSE RATE 

- 16.6% Overall Response Rate. 
- Response Rate by Designation Group: 

Grou. ?ii2? -mm ------ 
Fellowa 923 
Bssociates 619 
CBS Students 2700 
Other students 0 

Number Of 
&-qonses w-m- 

164 
132 
267 
141 

Response 
Rate ------w 

17.6% 
21.3 
9.9 

-m-B W-B- w--w- 
Total 4242 704 16.6% 

- 20% of the survey were sent in by people who were not 
mailed a mey. 

- 50% of the Fellow responding received their fellorrship 
between 1985 and 1989. (81) 

19 DE0 1889 loz51 An By Pu55lei C2NlRAL BnAPHICg 



Appendix 2 

DISTRIBUTION OF RESPONDENTS 

- By Type of Employment, All Respondents Combined. 

- By Type of Employment, FCAS/ACAS population 
compared to Credentialed Respondents. 

- By Designation Level. _ 

- By Partitioned vs. Nonpartitioned Part 3, Students 
only. 

- By Number of Exams Passed. 

- Typical Respondent. 

- Group ‘A’* ~9 Group ‘B 

* A Group ‘A’ respondent is someone who took 
no mofe than 2 attempts to pass any exam. 

22Novlm2 a66AttoYPL266la CENlRAL 6lwwIc2 



Appendix 2 

Distribution By Type Of Employment 
All Respondents Combined 

3% Regulatory 

73% Insurance 
Company 

22 Nov 1889 P69 At' BY R26616 

2% Academia 
1% Brokerage 
6% Bureau 
17% Consulting 

CENTRAL SRAPHICS 



Appendix 2 

Distribution By Type of Employment 
Fellows and Associates Excluding Retired Actuaries 

70-I 67.6 

24.6 24.7 

22 Hov 1ses a 40 AU BY PL266ltl CE?imAL BRAPHICE 



Appendix 2 

Distribution By Designation Level 

L- Student AssociatesB 

23% 



Appendix 2 

Distribution Of Students 

+ 61.6 

Nate: Only six Associates and no Fellows have 
taken part 3 as a partitioned exam. 

II 6 
e2Novl8BB1o:ooAmBYPL2mlo cENlR.uBRApH1cs 



Appendix 2 

Distribution Of Credentialed Actuaries 
By Education Levels and Travel Rate 

GOsgree/ 
38% 

16% 

piiiziq 

23% 

I Group ‘A’ 
No Advanced Degree 

0 8a 



Appendix 2 

Y 

Absolute Distribution By Number Of Exams Passed 

21.50 

22 NOV 1980 lo:07 AN BY PI26618 

(1 1 2 2+ 3 4 5 6 7 8 9 10 

Number Of Exams rl Q 

CENTRAL sRAPti1cs 



Appendix 2 

Cumulative Distribution 
Bv Number Of Exams Passed 

1QtM 99.6' 

“(1 1 2 2+ 3 4 5 6 7 8 9 10 

Number Of Exams 

22 Nov 49sn 40: 1s AM BY -4I4 

cl Qa 



Appendix 2 

Profile Of The “Typical” Respondent 

- 84.0% Have Math or Actuarial Degrees 

- 67.4% Do Not Have Advanced Degrees 

- 73.0% fork for an Insurance Company 

- 5.6 Average Exams Passed 

•l 1 

22 Nov 4969 B: 49 AN BY F3.26616 CENTRAL BRAPHICB 



Appendix 2 

Distribution Of Group ‘A’ And Group ‘B’ 
By Designation Level 

21% 23% 

12% 51% 

67% 
26% 

Group ‘A Group ‘B’ 

22 Nov 1999 lo:42 AN RY PI26646 

q 11 
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Appendix 2 

Distribution Of Academic Degrees 
By Designation Level 

20% 
31% 

48% 

62% 
18% 

v -21% 

No Advanced Degree 

22 NOV 19’39 lo: 44 AH BY Fl26616 

Advanced Degree 

CENTRAL BRAPHICS 
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Appendix 2 

Percent of Group 'A' and Group 'B' 

Group ‘A’ : Group 'Be 
I 

Fellow (81-88) 50.0 i 50.0 

Fellow (86-89) 40.6 i 59.4 

Assoofates (88-88)+ 29.0 ; 71.0 
J 

* Assoaiates of 88-89 are the Fellows of 90-95 

Note: Numbers in Parentheses are Years of Designation 

q 12 

e2 WV 1969 ft DO M BY w66i6 



Appendix 2 

TRAVEL TIME 

* Average Number of Attempts to Pass Exams 

All Respondents Combined 
Group ‘A’ v9 Group ‘B’ 

* Percent Passing Exams on First Attempt. 

* Trend in Travel Time to Achieve Designation. 

CENTRAL 9nAPHICS 



Appendix 2 

Average Number of Attempts to Pass Each Exam 
All Respondents Combined 

12 3 120 130 135 4 5 6 7 8 9 10 

Part 

22 WV i999 ID.31 AM BY PGaEll6 

0 14 



Appendix 2 

Average Number Of Attempts To Pass Exams 
Group ‘A’ vg Group ‘B’ 

2.50, 

m Group 'A' Im Group 'B' 



Appendix 2 

Average Number Of Attempts To Pass Exams 
Advanced Degrees vs No Advanced Degrees 

- Early Exams - 

2.001 

f$.so- 

E! 
s 
4 
s l.OO- 

b 
P 

!I R 0.50- 

o.oo- 
Part-> ’ 

1.67 1.72 '.75 



Appendix 2 

Average Number Of Attempts To Pass Exams 
Advanced Degrees VB No Advanced Degrees 

- Later Exams - 

2.00 

g1.50 

B 
s 
B 
3 1.00 

8 
P 

!I x 0.50 

0.00 

Part-> 5 6 7 0 9 10 

El 16a 

CENTRAL e(upHIcB 27 NOY lee0 woe Am BY ll28Bl8 
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Appendix 2 

Percent Passing Exams On First Attempt 

12 3 120 130 135 4 5 6 7 8 9 10 

Part 0 16 

CEUTRAL ?RIPHIca 



Appendix 2 

go- 

Percent Passing Exams On First Attempt 
Advanced Degrees vs No Advanced Degrees 

- Early Exa .ms - 
60.2 

80- 

70- 642 63.3 64.1 626 

60- 

%50- 
ti 
$40- 
PC 

30- 

20- 

lo- 

O- 
Part-> l 2 3 120 130 135 4 

piJ 

27 WV 1989 1I: 20 AM BY PLZ6619 CENTRAL BRAPHLCS 



70- 

60- 
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p- 
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2 30. 
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Appendix 2 

Percent Passing Exams On First Attempt 
Advanced Degrees vs No Advanced Degrees 

- Later Exams - 
62.3 

Part-> 5 6 7 8 9 10 

pi-J 
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Appendix 2 

!Ii 
$ 

7 

-6 
0 5.12 . . 

Trend In Travel Time 
To Achieve Designation 

6.64 

7.26 

7 n-80 81-86 

Year of Dedgnation 0 17 



Appendix 2 

SUMMARY OF RESPONSES 
ALL RESPONDENTS COMBINED 

- Respondenta supprt meintaiuing current structure, and are 
agamat partitionmg Pa& 5 - 10. 

- Generally, 
T 

?denta are conaietent iu.their rypomwy , 
~p$leea of wtion level and expenence ti parthoniq 

. 

- Pertitio l will make the Actuarial Profeeeion leea attractive 
relative to 7th er Career PieIda. 

- Travel Time will be increased if exama are partitioned - 
supported by experience with partitioned Part 3. 

- Partitioning will diecourage etude& from punmiug the 
Actuarial Profeetdon. 

- Students should be encouraged to achieve PCAS, but fewer would 
if exama are partitioned. 

22 WV iwe a63 AN BY PL2wl6 



Appendix 2 

RESPONSES TO SURVEY QUESTIONS 

- All Respondents Combined. 

- Key Questions by Designation Level. 

- Key Questions by Group ‘A 
and Group ‘B’, 

22 NOV 199B 8: 69 AN BY ~~26616 CENTRAL eR4PHIC3 



Appendix 2 

Question No. 1 
Better Served By Partitioning 

AU Respondents Combined 

Ikse4ge skill0 Y 
B&c 

cl Qla 290 

I 

De5nhq Educational 
Achlevementa I&q-d (Qlb( 3.33 

I 
I 

Actuarial Fvofe8Eion 

1.00 150 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score 



Appendix 2 

All 
Question No. 2 

Respondents Combined 

Current Structure 
Once a Year 

Average Score 

Associates Should Be q Encouraged 
to Attain FCAS 



Appendix 2 

Question No. 3 
All Respondents Combined 

piiJ Maintain 

I 
Current Structure 

If Partitioned Leave 
Some Exams Intact 

WOULD Achieve FCAS 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

strongly Ape Average Score Stroqly Dimpee 

El 

22Nov1s6s %67AMeYFJLw4316 cENlRu r!flAfwIc3 



Appendix 2 

Question No. 4 
Partitioned Part 3 Students 

3.93 

2.87 lora] 
Partitioniqf 
Helped Learn 
Material Better 

More Aaressive 
b73 I 

Inl,l Studv i% 
IYZA If NdT P 

:o am 
as tioned 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score 

22HoVlW9 9:41*n0YFl2m16 cEh-tRAL 9fwPHIW 



Appendix 2 

Question No. 4A 
Partitioned Part 3 Students 

Partitioned Helped Complete More Quickly 

Taken 
1 Part 
xl=33 

Taken 
2PlUtI3 
n=41 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

I 

4.93 

Average Score 

10uEcim?s a0ePMeYPLls677 
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Question No. 4B 
Partitioned Paxt 3 Students 

Partitioned Helped Learn Material Better 

Taken 
1Part 
II=33 

Taken 
2Parta 
n=41 

I 
Taken 

2.95 apart3 
n=l54 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

~WYarpes Average Score stron%Y wee 
El 

10 DEC lees &LO Fl4 BY PLlS!m CENTRa mAPHIc8 
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Question No. 4C 
Partitioned Part 3 Students 

More Aggressive Study Program If Not Partitioned 

2.30 

Taken 
1 Part 
xl=33 

2.49 
Taken 
2 Parts 
n=41 

I 
I 

Taken 
2.97 3 Parts 

n= 154 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Strongly Agree Average Score 
Strongly Disagree 

El 

10 DEC 1989 3~13 PM BY PLl3577 CENTRAL GAAPHICS 



Appendix 2 

Question No. 5 
All Respondents Combined 

2.10 

Achleva More 
Aamdabeblps 
lt Partitioned 

Average Score strongly Dh#rss 
IEI 
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Question No. 2a 
Testing Practical Applications 

More Important Than Conceptual 
3.39 Fellows 

I 

3.10 Associates 

Students 
(Nonpartitioned) 

Students 
(Partitioned) 

3.13 All Respondents 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

-MY 43-a Average Score ~QlJY ma 
I?3 
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Question No. 5e 
Absence of Exams Makes Career Less Attractive 

1.76 Fellow 

Associates 

Students 

1.00 1.50 200 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score 
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Question No. 3a 
Maintain Current Exam Structure 

2.01 

I 

2.29 

I 

Fellows 

Associates 

Students 
(Nonpartitioned) 

Students 
(Partitioned) 

All Respondents 

267 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score *04& -w- 
El 

20 DEC 1989 i: 12 PM BY lJl26616 
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Appendix 2 

Question No. 3b 
Partition All Of Parts 5-10 

Fellows 4.31 

I 

Associates 

Students 
(Nonpartitioned) 

Students 
(Partitioned) 

Average Score *owV Disallrse 
El 

20 DEC 1989 2 13 PM BY PL2wifl 
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Question No. 5a 
Partitioning of Exams Beneficial To Students 

Fellows 

Associates 3.66 

I 
Students 

(Nonpartitioned) 2&J I 

Average Score Strongly Diqree 
El 
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Question No. 5d 
Present Exam Structure Encourages Pursuing Career 

Fellows 

All Respondents 

0 

22 tmv iws R 46 Au BY PL26616 

Average Score 
strongly Ditmgree 

p-J 

__.. 



Appendix 2 

SUMMARY OF RESPONSES 
Group ‘A’ vs Group ‘B’ 

Group ‘A’ and Group ‘B’ concur on their opinions 
regarding the exam structure. 

- The CAS should maintain current structure. 

- The CA!3 should not partition all of Parts 
5 - 10. 

22 NOV i969 R 62 All BY PL26616 
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Group ‘A’ 

Question No. 3a 
Maintain Current Structure 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

22 rmv 1999 (0: 64 An BY lx26616 

Average Score 
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Question No. 3a 
Maintain Current Structure 

strongly ; : Agree ; a- . 
i Strongly Neutral iDisagree ;Dfsagres 

GrpA Nbr 101 i 74 ; 47 ; 55 ; 30 

Prot 32.9 xi 24.1% ! 15.3%; 17.9% i 9.8 % 

GrpB Nbr 103 i 76 i 61 ; 28 

Prot 31.3 %; 23.1% ; 18.5%; 18.5%; 8.5 % 

I 2Qa 

2omi989 2oofwtwfuam7 



Appendix 2 

Question No. 3b 
Partition All Parts 5-10 

Group ‘A’ 3.73 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

=rwl4 4Pe Average Score strongry m&v= 
I.3 

---___ ~. 
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Question No. 5a 
Partition Of Exams Beneficial 

Group ‘A’ 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

22 NOV 1089 10~67 AH BY M-26616 CENTRAL PRAPHICS 

Average Score 
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Question No. 5c 
Selective Partitioning Would Encourage Me 

Group ‘A’ 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

stronglp 4Pe Average Score StronebDisaCFree 
/siJ 
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Fellows 
Question No. 5a 

Partition Of Exams Beneficial 

Group ‘A 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score 
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Associates 
Question No. 5a 

Partition Of Exams Beneficial 

Group 'A' 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

=-%4 me Average Score =wdY mw?- 
pJ 
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Students 
Question No. 5a 

Partition Of Exams Beneficial 

Group ‘A’ 

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Average Score 

19 OEC 1229 C21 f’M BY f’Ll9B77 cENluu sfufwIc8 
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Question No. 5d 
Present Exam Structure Encourages Me 

Group ‘A’ 2.37 

1 .oo 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
StroIlgly Agree 

Average Score Strongly Dhgree 

El 
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COMMENTS 

- 354 out of 704 respondents wrote comments. 
Comments represent the viewpoints of approximately 
half the respondents 

- Comment results are consistent acrow designation 
level and experience with partitioned Part 3. 

22 NOV 1999 2~62 AN BY FL26616 CENTRAL 2RApHICS 



TOP TEN COMMENTS 
1. Partitioning will increase travel time. (88) 
2. Quality of education and Actuaries will not be enhanced 

or will be reduced. (52) 
3. Offer each exam biannually. (52) 
4. Students wilI be discouraged from entering profession or 

discouraged from taking exam3 or leave the profession 
altogether. (50) 

5. Because of negative experience with partitioned Part 3, 
I am against partitioning. (47) 

6. Students who o t to sit for a whole exam will be handica 
again& those w % e 

ped 
o will just sit for one part of an exam, 44) 

7. Partitioning makes it more difficult to stress 3ynthesi3 
and integration of knowledge. (31) 

8. Keep the exam3 a3 they are, but improve the content and 
desqn, (25) 

9. I strongly disagree with partitioning. (20) 
10. Exams should be offered 3 to 4 times per year. (20) 

Note: The figures in paroentheais indicate the number 
of time8 the comment appeared in the survey. 
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SUMMARY 

- 16.6% Response Rate. 

- Even without Partitioning, Travel Time is Increasing. 

- Respondents are “Pro” Maintaining Current Structure, 

- Respondents are Again& Partitioning Parts 5 - 10. 

- Respondents support current structure regardless 
of designation level. 
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CAS SYLLABUS MILESTONES 

1960 - 1990 
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CAS Syllabus Milestones 

Ancient History 

. Prior to 1960 the CAS maintained a completely separate 
eight exam syllabus. Exams were given annually in May. 

. There was no General Mathematics exam. Part 1 covered 
Probability and Statistics as separate topics. Part 2a 
covered Life Insurance Mathematics; 2b covered Principles 
of Insurance, Economics and Investments. Parts 1 and 2 
were partitioned into four separate sub parts. 

. 'Other exam topic arrangements were quite similar to exams 
given through the 10 exam syllabus of 1975, but there 
was no partitioning beyond Part 2. 

. The last two examinations could be waived by "presenting 
an original thesis on an approved subject relating to 
insurance". This was known as the "paper route". The 
paper route was discontinued in 1962. 

Joint Administration 

. A three hour General Mathematics exam was introduced in 
1960. 

. Parts 2 and 3 corresponded to ancient Parts 1 and 2. 
Part 2 was partitioned until 1963. Part 3 was partitioned 
until 1969. 

. In 1962 the CAS began joint administration of Part 1 with 
the SOA. 

. In 1966 joint administration of both Parts 1 and 2 began. 

The Eight Exam Syllabus 

. From 1966 to 1968 the CAS administered a syllabus of eight 
three hour exams including jointly administered Parts 1 
and 2. Exams were given annually in May. 

. Four exams were required for ACAS. 

. Parts 1 and 2 were multiple choice; the remaining exams 
were essay type. 

. Part 3 was "partitioned". Parts 3a and 3b could be taken 
and passed separately. 

- Part 3a was called Elementary Life Insurance 
Mathematics. This was not a very rigorous 
examination. The textbook was very elementary. 

-l- 
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- Part 3b was called General Principles of Insurance, 
Insurance Economics and Investments. 

. Ratemaking was one half of a three hour exam. The 
other half was Insurance Coverages and Policy Forms. 

The Nine Exam Syllabus 

. From 1969 to 1974 the CAS administered a nine exam 
syllabus consisting of 7 three hour exams and 2 two 
hour exams. Total exam hours were increased from 24 
to 25. Exams were given in May and November. 

. Five exams were required for ACAS. 

. Part 3 became a separate two hour exam covering 
Compound Interest and Life Contingencies. This 
exam corresponded to Part 3a of the eight exam 
syllabus. 

. Part 4 covered (a) Economics and Risk Theory and 
(b) Insurance Coverages and Policy Forms. Part 4 
corresponded to Parts 3b and 4a of the eight exam 
syllabus. 

. Under the new syllabus, new Parts 4a and 4b could be 
taken separately during a brief transition period. 

. Part 5 covered (a) Ratemaking and (b) Insurance 
Statistics and Data Processing. Part 5 corresponded 
to 4b and 8a of the eight exam syllabus. 

. New Part 6, the "law" exam, was previously Part 5 
and the new Part 7, the "reserve" exam, was previously 
Part 6. 

. Part 8 became a separate two hour exam covering Individual 
Risk Rating. Previously it was Part 7a of the eight exam 
syllabus. 

. Part 9 covered Advanced Insurance Problems which were 
previously covered under Part 7b (Underwriting and 
Administration) and 8b (Advanced Ratemaking). 

. Summarizing, the nine exam syllabus was little more than 
a rearrangement of the eight exam syllabus with one half 
hour of testing added to the Life Contingencies and 
Individual Risk Rating topics. 

-2- 
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The Ten Exam Syllabus --- 

. The current exam syllabus was effective beginning with 
the 1975 examinations. It initially consisted of ten 
exams, nine of which were three hours in length and one 
was four hours in length, for a total of 31 hours. 

. Seven exams are required for ACAS. At the time the 10 
exam syllabus was adopted, there was considerable 
sentiment in favor of an experience requirement. The 
seven exam ACAS requirement was viewed as a proxy for 
the experience requirement. 

. The principal change was the addition of Part 3 covering 
Numerical Analysis and Theory of Interest, which was 
jointly administered with the SOA. 

. Life Contingencies was separated from Theory of Interest 
and became section (a) of Part 4. Section (b) was new 
material covering Operations Research and Data Processing. 
The Jordan text for life contingencies was introduced at 
this time. 

. Old Part 4 became Part 5, old Part 5 became Part 6, old 
Part 6 became Part 7, and old Part 7 became Part 8. 

. Advanced Ratemaking was combined with Individual Risk 
rating to form Part 9. 

. Part 10 consisted of Insurance Company Operations, 
Reinsurance and Current Topics. 

. During a brief transition period Parts 4a, 4b, 9a and 9b 
could be taken and passed separately. 

. In 1979 Parts 6 and 7 were increased to four hours. 

. Forecasting was added to Part 10 in 1978, and Part 10 was 
increased to four hours in 1982. 

a Summarizing, SOA Part 3 was incorporated into the CAS 
syllabus; new material was added on Operations Research; 
and testing time was expanded for other topics. 

The Enrolled Actuaries Experiment - 

. Part 4 was a jointly sponsored exam from 1980 to 1982. 
The sponsors were the CAS, the SOA and the Joint Board 
for Enrollment of Actuaries. 

. In order to comply with the Joint Board's enrollment 
requirements, the SOA was forced to restructure its 
syllabus and offer a more elementary exam on interest 

-3- 
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and life contingencies. This event presented an 
opportunity for joint CAS sponsorship; and apparently 
motivated by ecumenical spirit, the CAS agreed to the 
arrangement. 

. As a result, Theory of Interest and Life Contingencies 
were combined in Part 4, which became a four hour exam. 
Operations Research was moved to Part 3, and combined 
with Numerical Analysis and Applied Statistics. 
Operations Research was a new topic for the SOA; Applied 
Statistics was a new topic for both the CAS and SOA. 

. Because of low pass ratios imposed on both the CAS and 
SOA by the Joint Board and because of overemphasis on 
life contingency and pension topics not considered useful 
to casualty actuaries, the CAS ended its joint sponsorship 
of Part 4 in 1983. 

. In 1983 Credibility Theory was added to CAS Part 4. Part 
3, which is still jointly sponsored, was increased to four 
hours. 

The Canadian Connection - 

. A specific Canadian section was introduced into Part 8 
in 1987, making it necessary for candidates to specify at 
the time of application whether they were sitting for the 
US or Canadian version. 

. In 1988 Part 8 was increased to four hours. 

. In 1989 the separate Canadian Part 8 was dropped in favor 
of increased Canadian content throughout the syllabus. 

Modern Times -- 

. Part 3 was partitioned in 1987. 

. In 1990 Operations Research will no longer be required by 
the CAS. In its place a new exam (Part 3B), Introduction 
to Property and Casualty Insurance will be given. 

. Also in 1990 Insurance Coverages, etc. will no longer be 
tested in Part 5. Instead a section on Finance will be 
added as Part 5B. Part 5A will be Economics and Risk 
Theory. Part 5 will be partitioned during a transition 
period lasting through 1991. 

. The syllabus now requires 37 hours of testing. 
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Part 

1 

2 

3 

rr 

5 

6 

7 

I3 

9 

10 

5 

SYLLABUS O? EXMlNATIOlW 

(Effective with 1975 Exsmlnationa) 

Subject 

Central Mathematic@* 

Probability and Stttittict’ 

Numerical Analyrlr and Theory of InttrtOt* 

(a) Lift Contlngtncitr 

(b) Optrstiont Rtstsrch, Dtcltlon Theory, Dttt Proctnting 

Prlneipltt of Economlco, Theory of Rirk Md Inruranct 

Forma, Covcragtr, Underwriting, Product Dtaign, MarkstinS 

Prlncipltt of fbtcmaking and fnsurMCe Statittlct 

Insurance Accounting and Rpanrt hd~sia 
Premium, Lo*t , and Ehpcnoe Rtotrveo 

Inturtnct Laws Supervision and Regulation 

Statutoly Insur4nccr 

(a) Advanced Ratemaking 

(b) Indlvldual Rlrk ItAting 

Optrationt of Inturtnc* Comp~l40, RtintUrMCt, 

Topicr of Current Intarest 

l JoFntly adminltttrtd with the Society of ktuarieo 
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Pal-f 

I 

2 

3 

I 

5 

SYLLMLa OF ExAMMATnW 

(Effecnve wlti 1969 ExrmInatmns) 

ASS4XlATESHlP 

3 hours 

3 hours 



Pert 

1 

2 

3 

h 

5 

6 

7 

a 

9 

h 

SYLLAEWS OF EXANINATIONS 

(Effective with 1969 Examlnstlons) 

ASSOCIATESHIP 

Time 
Alloved 

3 hours 

3 hours 

2 hourl 

3 hour8 

3 hours 

3 hours 

3 hours 

2 hours 

3 hours 
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Subjcc t 

General Mathematics jointly rponsorcd 
with the Society of I ctuarles) 

Probablllty and Gtatlstics (jointly 
sponaorcd with the Society of Actuaries) 

Compound Intorert end Life Contlngenclcs 

(a) 
(b) 
13 

Principle8 of Economlcr: Theory of 
Risk end Insurance 
Ineur~ce Coverages and Policy Forms 

Prlnclples of Ratemaking 
Inw~rance Statistics end Data Proccss- 
m 

FELLnYSHIP 

(a) Ineurancc Law) Supervision, Regula- 
tion, and Taxation 

(b) Statutory Insurances 

(a) Insurance Accounting and Erpenee 
AlP.ly~lS 

(b) Premium, Loan, and Expense Reserves 

Individual Rlak RatLng 

Advanced Insurance Problems 
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TRAVEL TIME 

I. INTRODUCTION 

Travel Time is one of the additional considerations emphasized 
bv the EPC in its White Paper. The intent of the EPC is to 
eliminate or m1nlmlte any' potential dfsadvantages that a 
partitioned examination system might have on these 
considerations: "the intended effect in all such areas" are to 
be "clearly described". There is one specific consideration 
addressing Travel Time: 

Travel time should be affected as little as possible. 

There Is also a consideration that implicitly relates to 
Travel Time: 

There should be minimal effect due to any new system on 
candidates succeeding under the current system. 

This consideration would also focus on the effects the 
transltion to a partitioned examinatlon system will have on 
candidates successful under the current system. 

In’ addressing the Travel Time considerations tn Section II. 
several different issues will be examined. These issues bear 
on certain qualtties of the examination system that will be 
affected by partftioned examinations and the resultant effects 
on various types of CAS candidates. They are important 
attributes to consider when evaluating an examination process 
under a partltloned structure. This discussion will be 
followed in Section III by a presentation of changes to the 
examinatlon system and implementation methods that would 
likely affect Travel Time. The evaluation of these items 
against the White Paper Criteria as prioritized by the Task 
Force then follows in Section IV before a final concluding 
section (Section V). 
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For the sake of clarity, a few initial remarks are in order. 
When speaking of partitioned examination units, the term 
"examination unit" will be used to refer to an individual 
"stand alone" examination that is a partition of an 
"examination group". An examination group, in turn, is meant 
to basically correspond to a single examination Part in 
today's environment. 

In the discussions surrounding current successful candidates, 
no judament is made as to what would constitute successful 
candidctes in the future, with or without partitioned 
examinations. Given the discussions addressing the future of 
the actuarial profession, there is a distinct possibility that 
tomorrow's successful candidate, when spoken of in the same 
light as today's successful candidate. may possess certain 
attributes and exam passing qualities that may very well be 
unlike today's. Furthermore, their exam performance may also 
differ with respect to the frequency with which exams are 
passed or the number of exams sat for over a period of time. 
For comparison purposes, the evaluation of exam performance 
may need to translate exam units under a partitioned system to 
a basis eauivalent to todav's examination Darts. Hence. the 
pace at which todays's suciessful candidate'progresses through 
the examination parts is the focal point of all comments In 
this regard. 

Finally, a working definition of Travel Time is needed. In 
this report it is defined as the number of separate 
examination sittings beyond Part 3 required by a candidate to 
attain fellowship in the GAS. Travel Time may be further 
defined by the context in which It is used, e.g. the average 
Travel Time for all 1988 Fellows. 
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I I. TRAVEL TIME ISSUES 

CURRENT SUCCESSFUL CANDIDATES 

All other thinas beina eaual. oartitioned examinations at 
first-glance might be "exRecteb 'to increase the number of 
sittinas. and therefore Travel Time, of today's successful 
candidates. If an otherwise successful candidate is required 
to compete at the same level as today for passing an 
examination unit, then the increase in the number of separate 
exam units may leave the candidate passing some but not all 
the units that are equivalent to one of today's examinations. 

It is our a priori judgement that partitioning would increase 
the travel time of currently successful candidates. This 
effect is exoected because the candidates would have to 
display competency at a finer level of examination. As such 
the "subsidization" intrinsic in today's process, wherein a 
strength in one area of the syllabus can buttress a weakness 
in another area of the syllabus, will be reduced. This is 
difficult to measure empirically without sampling and 
evaluating by way of illustration the performance of all 
candidates in the sections of a given examination as it now 
stands. The sections of today's-examinations represent the 
most read1 1~ available means of recasting them on a 
partitioned basis. 

In order to better analyze this issue, it may be necessary to 
record candidates' scoies on some partitioned basis for a 
period of time before a strict partitioned examination system 
is actually implemented. 

LESS SUCCESSFUL CANDIDATES 

A less successful candidate may require several sittings in 
order to pass an examination part. On the surface it would 
appear that partitioned exams might allow the candidate to 
oass an examination unit in an area in which the candidate IS 
strong and thereby provide the candidate with at least some 
progress at any one sitting. Subsequent sittings would 
require that the candidate only pass those remaining exam 
units that have not yet been passed. All other things being 
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equal, some such candidates will likely pass the equivalent of 
one of today's examinations in fewer sittings. Some of these 
candidates may progress further along in the examination 
process and complete the examinations given the the measure of 
success offered by partitioned exams. For candidates in this 
category seeking to strike an effective balance between study 
and work commitments, partitioning offers additional 
alternatives. 

NEW ENTRANTS AND MARGINAL PERFORMERS 

In the future under a partitioned examination system, there 
will be some new entrants into the examination process as a 
direct result of partitioned examinations. These candidates 
would not have entered the examination process under the 
current system but are attracted by a partitioned system. The 
opportunity will exist to sit for smaller ,examination units 
vis-a-vis today's examinations. These candidates may continue 
taking exam units over a long period of time so long as they 
experience some success. Inclusion of this group may result 
in an apparent Travel Time increase. 

There is another group of candidates whose decision to enter 
the examination process will not be affected by the 
partitioning issue. This group represents marginal performers 
who are not able to make significant progress under the 
current system. It must be considered that such candidates 
may not remain in the examination process as long under 
today's environment. 

While precise identification of these groups will not be 
possible, their existence must be recognized in order to make 
reasonable and consistent assessments of exam performance when 
evaluating Travel Time effects. 

COMPETITION 

Exam strategies will undergo change under a partitioned 
examination system. Each candidate will oursue his/her best 
strategy given his/her strengths, weaknesses, performance 
history, ambition, and study budget. The level of 
preparedness for an individual exam unit will likely increase 
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relative to the level that exists today for 
This will result in increased competition . . . . . . 

an examination. 
from candidates . 

conceritratlng on one or two partltloned exams as opposed to 
the equivalent full examination today. 

To the extent that successful candidates perform poorly on 
some section of one of today's examination parts, partitioning 
would result in the additional accumulation of candidates that 
correspond to this group who are weak in a given exam unit. 
This would result in a less competitive situation for stronger 
candidates, all other things being equal. The redefined 
notion of competition at the exam unit level may be more 
acute, or pronounced, than competition at the 1989 examination 
part level. Put another way, the greater variability in 
performance by candidates at the exam unit level must be 
recognized. 

If examination units under a partitoned system are meant to 
stand alone, both as to their actual offering (sittings) and 
recognition for successful completion, then it becomes 
necessary to discrimate among candidates at this more refined 
level. Establishing a competitive performance standard at the 
examination unit level. somehow equivalent to that which 
exists today at the examination part, requires striking a 
balance between the forces working to increase and decrease 
competition. 

EQUITY 

Performance standards are meant to assure "fair and eauitable 
treatment of all candidates" under a partitioned examination 
system as specified by another consideration in the EPC White 
Paper. It would seem that an inequity is created in the 
evaluation of candidates under a partitioned examination 
system if some candidates are concentrating on only some of 
the exam parts within an examination group while others focus 
on the entire examination group. To some extent one could 
argue that this situation exists today. However, the 
disparity among candidates as to the total number of exam 
units written during one examination period will increase 
under partitioning over today's levels. Partitioning will 
create an environment where stability in the fair and 
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equitable treatment of candidates at the exam unit level will 
undergo dlsruption and where that equity will be more 
difficult to maintain once it is "achieved". 

Since partitioning, at the minimum. affords the recognition of 
"mlnimum competency" at the exam unit level, there is an 
additional measure of equity at the examination group level 
that can be considered. Equivalency of equity at the exam 
group level and equity at the 1989 examination part level may 
be desired. 

There is a close relationship between equity and competition 
as further discussions will point out. Partitioning must 
strike a balance between inequities at the examination group 
(1989 part) level, associated with surges in competition, and 
increased focus on equity at the exam unit level, associated 
with minimum competency standards. 
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111. CKANcEs TO THE EXAMINATION PROCESS AND IMPLEMENTATION 
ETHODS 

In Section II we illustrated the effects that partitioning 
might have on the students taking the exams. In this Section 
we list those changes we can make, either to the way exams are 
given or to the way the exams are structured, to control those 
effects. 

A. Changes to the Examination Process 

1. Passing Ratios 

A direct influence on Travel Time that relates to 
the issue of performance standards is afforded by 
Passing Ratios. This represents the percentage of 
all candidates that are successful in passing a 
given exam. It can be fine tuned to exclude 
Ineffective candidates who fail to achieve a 
"minimum grade", less than fifty percent of the 
passing grade. The passing grade controls the 
passing ratio. 

All other things being equal, it is obvious that an 
increase in passlng ratios will produce more 
successful candidates per examination or examination 
unit and, in the long run, it will decrease Travel 
Time. 

2. Examination content 

The amount of subject matter to be tested directly 
affects the study time needed to pass an 
examination. Increasing the volume of material 
tested per examination hour, or increasing the 
volume in the aggregate. can be construed to 
increase Travel Time. With partitioning, it would 
seem less onerous to add material to the 
examinations. There would therefore be enhanced 
opportunities to increase "Travel Time" as measured 
by material contained in the syllabus. 
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3. Examination Length as Measured by the Number of 
Questions 

A smaller number of questions within an examination 
or examination unit can make it more difficult to 
accurately discriminate among candidates. This may 
cause some candidates to fall into a marginal group 
if they just miss a passing grade because the 
evaluation afforded by the question mix was not 
sharp enough. Erring on the conservative side, i.e. 
passing fewer candidates than more candidates, 
penalizes those candidates in the marginal group. 

4. Examination Length as Measured by Examination Hours 

If the number of questions were not altered for an 
examination today. then increasing the amount of 
time with which tb.write the exam will reduce stress 
on candidates and allow them to perform closer to a 
true representation of their abilities. 
Discrimination would be enhanced and perhaps Travel 
Time reduced for some candidates. 

A further variation is to also increase the number 
of questions with or without increasing the amount 
of time given for writing the examination. This 
should also improve discrimination but will have 
less influence on the stress element. 

5. Essay Questions 

More essay questions will force the greater 
assimilation of several subjects and concepts even 
at the examination unit level. Although grading 
could become somewhat more subjective,, the 
opportunity to provide greater discrimination 
exists. This in turn can decrease Travel Time. 

6. Open Book Examinations 

This might be an alternative for the less critical 
exam units or for those exam units that cover a vast 
amount of material. 
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7. Varying Examination Passing Standards 

As a further variation on the minimum competency and 
oroficiency standards introduced earlier, it may be 
feasible to reduce the degree of competency or 
proficiency required on some exam parts and perhaps 
increase them on others. Less critical exam units, 
such as economics, might carry lower competency or 
oroficiency standards than the more critical exam 
onits, such as ratemaking or reserving. Changes in 
competency level requirements can be used to affect 
Travel Time. 

8. Frequency of Offering Examinations 

At some time in the mid-seventies during the 
transition to new standards for Associateship. some 
CAS examinations were offered twice a year. The 
increased opportunity to pass an examination 
provides a method where Travel Time per se may not 
be affected but the total elapsed calendar time to 
fellowship can be reduced for some candidates. It 
is conceivable that there could be more than two 
examination cycles a year. 

9. Separation of Examination Units 

It may be possible to alter the frequency with which 
exam units are offered in the future while still 
maintaining the annual examination part cycle that 
exists today. This would entail offering all exam 
units for a given examination group within a six 
month period while splitting the exam units of a 
given examination group between two, maybe even 
three, sittings. Exams would take place more 
freauentlv. sav every three months. All candidates 
would be-competing -for the same exam unit without 
regard to other units within an examination group. 
For example, an examination partitioned into two 
exam units would result in one exam unit being 
offered in February and the other in May. This 
approach would maintain the same total examination 
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hours between an exam group under partitioning and 
the equivalent 1989 examination part. It also 
affords the opportunity whereby candidates are 
provided equivalent preparation and study time which 
reduces competltlve Inequities introduced by 
offering all exam units of an exam group at the same 
time. 

8. Implementation Methods: Competency and Minimum Performance 

There are several partitioned examination implementation 
Methods that are worthy of discussion. They present 
themselves when the effects on a less than perfect 
candidate presented earlier are considered more 
carefully. Suppose that an examination group is offered 
in several exam units. For each unit there are minimum 
competency and proficiency performance possibilities, the 
latter requiring a higher empirical exam grade. Further, 
the examination group is assigned an overall passing 
grade developed from the grades of the individual exam 
units. A candidate would earn credit for an examination 
group and all its units by attaining an overall 
examination passing grade. A candidate could also earn 
credit for an exam unit by attaining minimum competency 
grades on all units and a proficient grade on the exam 
units(s) for which credit is given. Partially successful 
candidates would still need to take the full examination 
group in order to pass the other exam units, but the 
candidate would need only maintain minimum competency 
grades on those exam units already earned. 

Transition rules would need to be devised so that a 
student is m penalized if exam units within an 
examination group are exchanged for others or if an exam 
unit passed by the student is dropped from the syllabus 
altogether. For example. if a student oasses one exam 
unit- in an examination. group but that exam unit is 
subsequently replaced by another, then the student starts 
anew with the examination group. If the exam unit the 
student passed is moved to an examination group that the 
student has already gained credit for, then the student 
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is penalized in that no benefit was gained from having 
passed that exam unit. Similar invisible penalties can 
be incurred under the current system when subject matter 
is moved from one part of the syllabus to another. 

Another possible Method would be to provide credit for an 
exam unit if the candidate obtains a oroficient grade on 
that exam unit or provide credit for the- entire 
examination group if the candidate achieves a minimum 
competency grade on all exam units at the same time that 
an overall passing grade is achieved. If any exam units 
are passed, then the student may obtain at future exam 
sittings a proficient grade on -those exam units of the 
examination group that remain to be passed in order to 
obtain credit for them. Exam units could be taken 
individually and therefore stand on their own as 
independent "examinationsH. It may be oossible that 
under this Method a student may feel it is to his/her 
advantage to take the entire examination group all over 
to obtain an overall passing score rather than what may 
be perceived as the mare difficult to obtain proficient 
scores on the remaining exam units. 

Yet a third variation would require minimum competency 
grades for individual exam units and an overall grade 
which would vary inversely with the number of exam units 
taken. For example, if a candidate sat for units A, 6, 
C, and D, then the overall grade needed for passing might 
be 55% compared to 60% if only units A and B were 
written. Minimum comnetencv for all exam units is 
implied by the overall grade so no credit woulb be 
received if the overall grade was below the passing grade 
even though the candidate did very well (proficient 
grade) on one exam unit. 
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IV. EVALUATION OF METHODS AND CHANGES 

A. Ovetvi ew 

In the previous section, changes to the current 
examination process and a series of implementation 
methods for a partitioned examination system having some 
bearing on travel time, were presented. To assist in the 
evaluation and comparison of these various items, they 
are summarized below: 

1. Changes to Examination Process: 

The first seven types of changes are presented as 
methods that have some influence in the way students' 
knowledge are tested. The last two are presented as 
methods that can influence students' exam behaviors. 

1) Passing Ratios 

2) Examination content 

3) Examination Length as Measured by the Number of 
Questions 

4) Examination Length as Measured by Examination 
Hours 

5) Essay Questions 

6) Open Book Examinations 

7) Varying Examination Passing Standards 

El) Frequency of Offering Examinations 

9) Separation of Examination Units 

2. Implementation Methods: 

The three approaches outlined below represent 
alternatives to stand alone exam units. They are 
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meant to suggest alternative ways to measure 
standards of achievement. Their descriptions 
indicate the basis upon which credit for an 
examination unit is given. 

Method A 

1) Overall passing score on exam group or, 

2) Minimum competency on all exam unlts with 
minimum proficiency on exam unit(s) for 
which credit is received. 

Method B 

1) Minimum proficiency on the exam unit or, 

2) Minimum competency on all exam units with 
overall passing score on exam group. 

Method C 

Minimum competency on exam units and an overall 
passing score which varies by the number of 
exam units taken. 

There are three broad methods of "offering" 
examinations in smaller unlts. An evaluation must 
be made as to the suitability of alternatlves to 
letting each exam unit stand on its own as being In 
the spirit of the intent of the EPC with respect to 
PES. The three broad methods are: 

1) Offer exam unit sittings but provide 
credit only on an examination group basis 
once all units have been passed. 

2) Offer credit for smaller exam units but 
require that the overall score on all exam 
units in an exam group wrltten at the same 
sitting affect obtaining that credit. 
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3) Offer b;;&,sittings and credit at the exam 
unit Examinatlon 
essentially . irrelevant 

groups are 
except when 

designating ACAS or Student status. 

The last method listed is that which everyone seems 
to be thinking about. Under such a method it seems 
very difficult to satisfy the intended resolution of 
the Travel Time issue vis-a-vis today's standards. 

The three implementation Methods offer alternatives 
to the third level above. Each of them involve the 
use of different focal points regarding the issues 
of competition and equity. 

6. Changes to Examination Process 

1. Introduction 

As illustrated in the previous section, each of the 
Methods have, in their own way, a direct bearing on 
Travel Time. In assessing the various Methods, the 
actions for each which result in increased versus 
reduced Travel Time are identlfied. These need to 
be compared with the Decision Criteria that have 
been identified as critical by the PETF. Where a 
significant impact results on other criteria, those 
criteria are also discussed. 

2. Dfscussion of Changes 

1) Passing Ratios 

Everything else being equal, increasing passing 
ratios (or reducing passing grades) would 
decrease Travel Time. 

Such an action runs touter to the Educational 
Objectives, as it allows for lower standards of 
educational achievement. It also infers a 
different type of FCAS. potentially allowing 
for marginal candidates to acquire the coveted 
professional designation. 
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Quality of Education should not be affected by 
this change. The administration of examination 
should also not be materially affected. 

2) Examination Content 

Increasing the amount of subject matter to be 
tested could be seen as increasing Travel 
Time. Conversely, streamlining or reducing 
current exam material for a given exam unit 
could effectively decrease Travel Time. 

However, in an attempt to streamline the exam 
material for smaller exam units, there is a 
risk that there will not be a sufficient amount 
of subject matter remaining to fairly measure 
educational achievement. This risk is even 
more so if some exam material is actually 
dropped from the syllabus. Such actions 
certainly run counter to the Educational 
Objectives criterion. 

Quality of Education should not be affected too 
much to the extent that critical oieces of 
subject matter are retained. Dropping some of 
those critical syllabus items without replacing 
them with material of similar import might 
result in a lower Quality of Education. 

By streamlining exam material, there is a 
potential that FCAS graduates will ultimately 
lack certain skills or discipline in the areas 
of time management, memory capacity, synthesis 
and the ability to isolate important material. 

3) Examination Length as Measured by the Number of 
Questions 

A larger number of questions within an 
examination allows for better discrimination 
among candidates. To the extent that one 
increases the number of questions, the margin 
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of error in accurately assessing passing and 
failing performances will decrease. This is 
even more imoortant for smaller exam units 
where the number of questions tend to be small. 

With smaller exam units, one should strive to 
have a higher ratio of questions to the amount 
of subject matter in order to avoid an increase 
in Travel Time. In this way it may be possible 
to improve the way educational achievement is 
measured, thus responding to the Educational 
Objectives in a positive manner. 

The Quality of Education and Type of FCAS 
criteria should not be affected by increasing 
the number of questions. The increased number 
of questions would translate into an increase 
in the administration of the exams. 

4) Examination Length as Measured by Examination 
Hours 

Allowing more time to answer the same number of 
questions, everything else being equal, also 
results in an improvement in the discrimination 
characteristics of an exam. 

Increasing the exam length implies a change in 
the standard of educational achievement. To 
the extent that today's standard is to measure 
the ability of the candidates to perform well 
within a certain time constraint, any increase 
in time allowed would run counter to the 
current Educational Objectives. 

Similarly, the Type of FCAS emerging in the 
future may change. The Quality of Education 
should not be affected. There should be no 
effect on the administration of the exams. 
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5) Essay Questions 

Restrictins exams to essav tvpe auestions also 
results in an improvement -in 'the area of 
discrimination. Eliminating quick multiple 
choice "trap" questions will force candidates 
to concentrate more on the subject matter 
itself. This obviously results in a slight 
deviation from current standards of educational 
achievement which should be regarded as a 
positive outcome. 

The Tvoe of FCAS miaht also be different. but 
again"it should be seen as a positive outcome. 
Quality of education should not be affected. 
Exam administration would increase as a result 
of the extra demand placed on fairly correcting 
these essay type questions. 

6) Open Book Examinations 

This is not anticipated as having any material 
impact on Educational Objectives or Quality of 
Education. It can affect the Type of FCAS as 
it focuses on the synthesis and application of 
subject material. Administration will be more 
difficult in the areas of creating questions 
for examinations and grading. 

7) Varying Examination Passing Standards 

One way to limit increases in travel time as a 
result of Partitioning would be to allow for 
varying passing scores on the various exam 
units. A higher level of competency would be 
required on units considered critical. Those 
would be the exams testing basic areas of 
knowledge and skill necessary to obtain the 
competence to practice in the various actuarial 
specialties. Two examples of such basic areas 
would involve exam units testing ratemaking and 
reserving techniques. A lower standard would 
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be required on units involving complementary 
knowledge. Subjects such as Economics, 
Finance, Policy forms and Coverage, etc. would 
seem to be areas where one need only assert 
minimum competency. 

Although varying passing standards explicitly 
results in a chanae in the way we measure 
educational achieveient. it makes- it easier to 
focus on one of the fundamental CAS principles 
of fostering a program of actuarial education. 
Hence the current Educational Objectives could 
still be preserved under some system of varying 
passing grades. 

Similarly, it is reasonable to believe that the 
Type of FCAS would be different as a result of 
these changes because of the way achievement 
would be measured. Again, this outcome should 
not necessarily be interpreted in a negative 
way. A better Type of FCAS may very well 
emerge! 

Quality of Education should not be affected by 
this change. The Administration of 
Examinations should also not be materially 
affected. 

8) Frequency of Offering Examination 

This type of change, even though it does not 
reduce the number of sittings to completion, 
allows candidates to perform at a faster pace. 
Under such a scheme, exam units beyond what is 
today Part 3 would be offered more than once a 
year. 

This type of change does not have any bearing 
on the Educational Objectives, Quality of 
Education or Type of FCAS criteria. It would 
add a significant burden to exam administration 
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and could seriously injure the ability to 
adequately staff the Examination Committee on a 
volunteer basis. 

9) Separation of Examination Units 

This change entails spreading out the units 
within an exam aroup over the entire exam 
cycle. The elapied 'time between successive 
units could be established based on the volume 
of material or based on the expected number of 
study hours needed to prepare for each unit. 
Travel time by itself is not affected under 
such a scheme, but it does reduce the 
competitive inequities that arise from a 
partitioned examination process. 

This type of chanae does not have any bearing 
on tlie Educatiin Objectives, Quality of 
Education or Type of FCAS. It does however 
have some bearing on the administration of the 
exams. It would appear that even though the 
work within an exam committee could be 
subdivided into parts. the sum of the workloads 
involved with all the subdivisions might be 
more than the workload of admlnisterina a 
single exam group sitting. For each init 
within the cycle. some work might be duplicated 
and some of the resources might also grow 
thin. This may be most pronounced when an exam 
cycle is split into more than two sittings. 

3. Synopsis of Changes to Examination Process 

Each of the changes was discussed in comparison to 
the Critical Decision Criteria. These changes are 
not mutually exclusive with respect to 
implementation. which means that they can be used 
with one another. For example. spreading out the 
exam cycle could be used in conjunction with 
frequency of exam offering. Exam cycles could be 
offered twice a year, combining the advantages of 
the two schemes. This could however compound the 
problem of the administration of the exams. 
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Some of the changes were weighed against the 
increased administration of exams, even though this 
was not identified as a Critical Decision Criteria. 
To the extent that some degree of computerization is 
achieved, administration of exams might be less of a 
concern in certain respects. A computerized student 
data base would certainly help administration. 

C. Implementation Methods 

1. Introduction 

In this second part, different approaches of 
measuring the standard achievement on partitioned 
exam groups are compared to the simple case of 
having a single standard for a stand alone exam 
unit. In other words, should we recognize different 
standards for candidates writing more than one unit 
within a exam group? The goal is to reduce if not 
eliminate the competitive inequities that could 
arise with exam partitioning. 

These Methods also attempt to resolve the philosophy 
impllclt in the examination process as to equity at 
the examination ww . equivalent to a 1989 
examination part, and equity at the partitioned 
examination unit level, Thev also address how 
9ffering examination group (examination parts in 
1989) in smaller (exam) units can be incorporated 
into a partitioned examination method. 

2. Discussion of Each Method 

A Method 

Under Method A, a candidate would get credit 
for all the units within an exam group by 
achieving an overall passing score. If a 
candidate does not obtain the overall passing 
score, he or she can earn credit for a single 
unit if there is minimum competency on all 
units and a minimum proficiency on that 
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particular exam unit. The candidate would have 
to write all units again to get credit on 
remaining units but would be required only to 
show minimum competency for the particular unit 
for which partial credit was obtained. 

The main advantage of this approach is that it 
totally eliminates competitive inequities at 
the exam group level. Under this approach 
everyone has to write all the units of an exam 
group within the exam cycle. This approach 
also retains the feature of testing the 
candidate's ability to synthesize a large 
volume of exam material. It also has the 
advantage over Method C of establishing only 
one overall passing score. 

On the other hand, aside from being hard to 
explain, the Method might not be easily 
understood by the students at large. It might 
also have the undesireable feature from the 
student's perspective of eliminating the 
advantage of partitioning altogether since the 
candidate is required to write all units of an 
exam group within the exam cycle. Moreover, 
this approach is not flexible in that it does 
not easilv allow for deletion of certain units 
and addition of new ones. It does not allow 
for a candidate outside the CAS, such as an SOA 
student or a future candidate pursuing an FCIA 
designation that must gain credit for both SOA 
and CAS examinations, to write only some 
smaller number of units and obtain credit 
toward their own professional designation. It 
also shares the disadvantages with the other 
two Methods of having many performance 
standards to administer. 

This Method attempts to provide equity at the 
exam group level while providing for 
competition at the exam unit level. 
Competition at the exam unit level is expected 
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to be sharper hence the use of a proficiency 
score at that level. 

B Method 

Under Method B. a candidate would get credit 
for all the units within an exam group by 
achieving an overall passing score and minimum 
competency on all exam units. If a candidate 
does not obtain the overall passing score, he 
or she can get full credit on a single unit by 
demonstrating minimum proficiencv on that 
particular exam unit. In' addition, the student 
can sit for selected units only and obtain 
credit by achieving proficient scores. 

This approach has the advantage of reducing 
competitive inequities. It has the advantage 
over Method A of allowing for credit on single 
units. It also has the advantage over Method A 
of allowing the candidates to write only 
certain units as opposed to all. It has the 
advantage over Method C of requiring only one 
passing score. 

Like Method A, it also has the disadvantage of 
having many performance standards to 
administer. Finally, even though it does 
reduce some of the competitive inequities, it 
does not fully eliminate them. It maintains 
equity to an extent at the examination group 
level, equivalent to a 1989 examination part, 
and adds the ability to obtaln credit on a 
partitioned basis. The introduction of the 
equity issue when exam units are written alone 
distinguishes it from Method A. 

Method 

Under Method C, a candidate would get credit 
for all the examO~~~~~,withln an exam group by 
achieving an passing score and 

388 

-22- 



Appendix 4 

achieving a minimum competency score on each 
unit. However the overall passing score would 
vary inversely with the number of units the 
candidate elects to write. 

This Method also reduces the competitive 
inequities althouqh it does not fully eliminate 
them. It has the advantage over ‘the other 
Methods of not having to establish a minimum 
competency standard when more than one unit is 
written. If only one unit is written, the 
passing score reduces to the proficiency 
standard. 

It has the disadvantage relative to Methods A 
and B of having to establish more than one 
passing score. 

This Method attempts to establish equity based 
on the number of exam units written. 
Technically, each combination presents its own 
standard. Contrast this Method with an extreme 
example today where a candidate passes an 
examination part by obtaining perfect scores on 
two (Sections A and B) out of three sections 
and no points on the third (Section 0. 

Under this Method, the same candidate sitting 
for units A and C might fail (assuming an 
overall score of 50% is failing) but would-pass 
unit B. This indicates that this Method may 
need to employ overall passing grades lower 
than todays. It also indicates the potential 
for enhanced performance needed in the future 
to obtain the equivalent exam progress today. 

3. Synopsis of Implementation Methods 

The focus of these Methods are an alternative to 
having each exam unit stand on its own. To let each 
exam unit stand on its own, the CAS must address the 
likelihood of greater variability in candidates' 
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scores when compared to examination part scores 
today. If the same standards as today are applied 
to individual exam units, then the Travel Time of 
candidates under such a partitioned examination 
system will likely increase once a steady-state has 
been achieved. In order to avoid this undesirable 
increase in Travel Time, either educational 
standards must be relaxed or a reorientation of 
equity and competition is needed away from the 
individual exam unit level. 

D. Concluding Remarks 

The first part of this section covered avenues available 
to a Partitioned Examination System to help reduce or at 
least maintain current Travel Time. 

The second part of this section covered alternative 
approaches to measure standards of achievement under a 
Partitioned Examination System. Each were presented as 
an improvement to the stand alone exam in the are of 
reducing competitive inequities. 

As a final analysis one can trv to combine some of the 
changes to the- examination piocess with one of the 
implementation Methods described in the second part to 
produce the most desirable scenario under a Partitioned 
Examination System. 
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V . CONCLUSIONS AND RECOMMENDATIONS 

In a steady-state environment, after the effects of the 
transition to a new examination svstem have disaoneared. it is 
expected that the variability of candidates' l&form&ice at 
the exam unit level will be more variable than that at the 
1989 examination part level. This means that without moving 
away from applying today's standards to exam units in the 
future, an increase in Travel Time cannot be prevented. and a 
significant increase is likely at that. 

The question of equity occurs both at the exam unit level and 
the exam group level. An underlying philosophy as to how to 
offer examinations in smaller units must be established before 
these questions can be answered. Once resolved, the attention 
then turns to competition and its affects on Travel Time. 

Some combination of changes to the examination process, 
oerhaos emolovina an alternative to lettins each exam unit 
stand.alond. is necessary in order to preserve Travel Time at 
a level commensurate with that which exists today. When the 
variability of candidates' performance at a level below that 
of 1989 examination parts is considered, it is apparent that 
fairly significant changes must be made in the examination 
process if Travel Time is to be affected as little as possible. 
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UNITED STATES FIDELITY AND GUARANTY COMPANY 

P. 0. Box 1138 
BALTIMORE. MARYLAND 21203 

301-547-3205 

CORPORATE ACTUARIAL DEPARTMENT 

January 29, 1990 

Mr. Stephen P. D'Arcy 
Assistant Professor 
Department of Finance 
University of Illinois 
460 Commerce West 
1206 West Sixth Street 
Champaign, IL 61820 

RECEIV@D 

CORPORATE ACTUARIAL 
DEPARTME?U. 

Dear Steve: 

As I mentioned to you on the telephone the other day, a 
question has been raised regarding the accuracy of the pass 
ratio and travel time I provided you for CPA candidates. 

It turns out that CPA pass ratios are much different from the 
ones I quoted. A publication called "CPA Candidate 
Performance on the Uniform CPA Examination" published by the 
National Association of State Boards of Accountancy (NASBA) 
provides a wealth of information. 

As you may know the CPA exams consist of four different 
subjects that are tested in one sitting. There are two 
sittings each year. The four subjects are Theory, Practice, 
Auditing and Business Law. The NASBA publication 
distinguishes between first time candidates and repeat 
candidates. The relevant statistics are as follows: 

Pass Ratios 

At Least 
All Exams One Exam 

First Time 20% 50% 
Repeat 27-30% 55% 

All 25% 53% 
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Our report recommends collecting background information on 
candidates. The type of information contained in this 
publication might be a good model for the CAS to follow. 
A portion of their exhibits are attached. I can send the 
entire book to the appropriate person in the CAS if someone 
will just tell me who that person is. 

Yours truly, 

RHs:dmb 
Attachment 

. ..* 7:lYF* Jerry Degerness 
PETF (w/o exhibits) 
Education & Testing Methods TF (w/o exhibits) 
Michael Toothman 

393 



Appendix 5 

MAY 1988 

TXW-LAR REPORTS 

I Performance of First-tame Candidates by Scare 

2 Performance of kpear Candidates by State 

3 Performance of Candidates by Highest Level of Education Achieved 

4 Performance of First-time Candidates by Major 

5 Performance of First-clme Candidates by Overall Grade Point Average 

6 Performance of First-ome Candidates by Semester Hours of Accounting 

7 Performance oi Candidates by Accounting Experience 

8 Performance of First-time Candidates by SAT and ACT Scores 

9 Performance of Candidates by Number of Subiectc Taken 

IO Performance of Candidates by Subject 

II Performance of Candidates by Supplementary Study 

I2A Performance of First-rime Candidates without Advanced Degrees by School 

I28 Performance of First-time Candidates wtth Advanced Degrees by School 

I2C Performance of Repeat Candidates wthour Advanced Degrees by School 

I2D Performance of Repeat Candidates with Ahanced Degrees by School 

School Index (Total candidates for each college and unwerslry-identified as Report 14) 
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Chart 4 
Passing Rates of First-time Candidates 

by Subject 

May 1987 November 1987 May 1988 November 1988 

@ Auditing t Buslnees Law 

m Accounting Theory m Accounting Practlcs 
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Chart 5 
Passing Rates of Repeat Candidates 

by Subject 

May 1987 November 1987 May 1988 November 1988 

m Auditing 

m Accounting Theory 

m Buelnese Law 

m Accounting Practice 
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Chart 7 
Passing Rates of First-time Candidates 

by Examination 

November Miy November November November 
1986 1986 1986 1987 1987 1968 

tzzi 
Passed All Passed One or More 
Subjects Taken aSubJects Taken 
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Chart 9 
Percentage Passing Each Subject 

by Number of Sittings 
May 1988 

40. ” 
357 

@ Audltlng m Business Law 

1 m Accountlng Theory m Accounting Practice 
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Chart 11 
Percentage of Types of 

Advanced Degrees of First-time Candidates 

Other MBA 
34.4% Accounting 

Other MBA 

AOOOuntlng 
Maater’r 

29.3n 

Doctorate 1% 

Non-bualneeo 
Maoter’r 

6.8% 

Law Degree 
4.3n 

Doctorate t% 
Non-buelnsra 

Accounting MBA 
24.2% 
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Accounting MBA 
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Chart 13 
Success by Educational Level 

of First-time Candidates 

May N”r:8msber May November May November M’ay November 
1986 1988 1986 1987 1987 1988 1988 

m No Degree t Bachelor’s Degree m Advanced Degree 
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Chart 15 
Success by Hours of Undergraduate Accounting 

Study of First-time Candidates 

21.6 

O-15 16-20 21-26 26-30 31-36 36-40 
Semester Hours of Accounting 
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Chart 19 
Success by Undergraduate Grade Point Average 
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Chart 20 
Success by Graduate Grade Point Average 

46.8 

0 

3.5-4.0 3.0-3.49 2.5-2.99 Less Than 2.5 

i‘irst-time Candidates With Advanced Degrees 
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Chart 23 
Success by Accounting Experience 

Public Industry Government 
One or More Years of Experience 

Teaching 

m May First-time Candidates m November Flrst-time Candidates 

m May Repeat Candldates m November Repeat Candidates 
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Chart 26 
Success by SAT Verbal Scores 

of First-time Candidates 

700-800 600-699 500-599 400-499 
Self-reported Scores 

200-399 
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Chart 27 
Success by SAT Mathematics Scores 

of First-time Candidates 

700-800 600-699 500-599 400-499 200-399 
Self-reported Scores 

@ May 1987 n November 1987 m May 1988 a November 1988 
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Chart 30 
Success by ACT Verbal Scores 

of First-time Candidates 

41.7 
. . . . . 
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Chart 31 
Success by ACT Mathematics Scores 

of First-time Candidates 
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Chart 35 
Passing Rates of Candidates Relative 

to Coaching Course Preparation 

College Proprietary Firm Home No Course 

m May First-time Candldates 

m May Repeat Candldates 

m November Flrst-tlme Candldates 

m November Repeat Candidates 
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Chart 36 
Passing Rates by Subject of Candidates 

Who Took Proprietary Coaching Courses 

Auditing Law Theory Practice 

m. May Flrst-time Candldates 0 November First-time Candldates 
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l4EHBERSBIP INPUT. 

Members Oonosed Because: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9,. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

Travel time concerns 
Recruiting will be compromised 
Synthesis skills not tested 
Minimum standards don't require partitions 
Cheaper FCAS 
Credibility of scoring 
Administration 
Effect on employers 
Lets in marginal performers 
"One part" competitive pressure 
Stress would increase 
Emotional reasoning 
Motivation - terminal ACAS 
Memory would not be tested 
CAS/SOA distinction would be vague 
Current system is good 
Time management would not be tested 
Project management would not be tested 
Less discipline would be required 

Members In Favor Because: 

1. Flexibility 
2. Emotional reasoning 
3. Small steps can be taken 
4. Specialty tracks would be feasible 
5. Travel time will improve 
6. Clarity will improve 
7. Synthesis can be preserved 

Suqqestions From Members: 

1. Test synthesis skills by reflecting concepts from other 
parts of the syllabus 

2. Give exams more often 
3. Provide electives 
4. Make exams nation specific 
5. Eliminate essay questions 
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PARTITIONED EXAMS 

JuNEi 20, 1989 SYNOPSIS OF MEMBER INPUT 

PREPARED FOR TASK FORCE BY GUS KRAUSE 

Aunraisal 

1. 

Opposed. Travel time issue. Recruiting 

would suffer. 2 

2. 

Unconventional comments. Really skirts 

the partitioning issue. Has some other 

ideas unrelated to our task force 

mission. Questions whether current exams 

accomplish enough. 

Adds nothing to what we have. 

3. 

In favor. Presents a rational argument 

for specialty tracks at some future 

point in time. 2 

4. 
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In favor. Personal view dominant - he 

is a long-time associate. Highlights 

the choice for many as "small steps or 

none at all." 2 

5. 

Would favor if we can deal with travel 

time and "one part 1) competitive pressure. 2 

6. 

Opposed. Increased travel time. Uses 

part 3 as example. Strong opinion 

that partitioning will drive more people 

out of (or away from) the system. 

Nothing new, but strong opinion voiced. 2 

7. 

Opposed. As employer, travel time a real 

issue. ACAS could become a more frequent 

"terminal point."* Takes issue with the 

possibility of more marginal performers 

getting through. Favors requiring time 

and project management, discipline, memory 
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and synthesis skills. 3 

*This point needs our clear attention. 

Favors. Would have personally traded 

some travel time for flexibility. As 

an employer, likes ability for partitions 

to track better with work assignments. 2 

9. 

Thinks FES is a done deal. (next member- 

ship mailing should clarify.) N/A 

10. 

Opposed. Thinks ability to more precisely 

test competence is not a significant 

benefit. Questions whether flexibility 

is real or perceived, with arguments and 

examples which are not very convincing. 

Travel time issue. If exams are 

partitioned, suggests that each part be 

truly independent, i.e., not 4a, 4b: 

Suggests capping exam time to two hours 
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and offering more frequently. 

Opposition seems emotional due to exten- 

sive comments about how to partition. 2 

11. 

Opposed. Thinks primary benefit of 

partitioning would be to support 

electives and specialty tracks. Does not 

favor sacrificing synthesis for topical 

depth. His students are unanimously 

opposed. 

12. 

Favors (I think). Has broad criticisms 

of current E&E system: 

13. 

Opposes (I think). Partitioning will 

further stereotype the actuary. 

14. 

Opposed. Take wait and see approach, 
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i.e., learn more from SOA experiment. 

May cheapen the FCAS designation. Will 

be administratively more difficult and 

current process is less than perfect 

(WPo's, lost exams, etc.). Prefers 

minimum standards. Sees difficulty 

with recruiting. 3 

15. 

Opposed. Travel time, e.g., part 3. 

Points out an overwhelming majority 

of people in San Antonio favored 

minimum standards (i.e., 5") to par- 

titioning.* 2 

*This can and should be documented. 

16. 

Opposed. Students have not indicated 

a preference for SOA system. Current 

system works very well: standards are 

tight enough. Partitioning may drive 

candidates away. Travel time; part 3 

example. Clearly opposes any FES or 

FEM change. Offers many comments on 
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an annotated White Paper Appendix 

II-a. 3 

17. 

Opposed. Concern about competition, 

e.g., candidates writing one partition 

only. Travel time issue. Recruiting 

issue in terms of attractiveness. 

18. 

Opposed. Thinks 20 to 30 exams will 

discourage many potential candidates. 

Travel time issue. Competing issue, 

l.e., candidates taking only one part. 

Blurs distinction between CA.5 and SOA. 

19. 

opposed. Was in favor due to flexi- 

bility, but major concern about travel 

time. Uses part 3 as example. Concern 

about fewer questions, thus lower 

credibility of statistics for a given 

partition. Concern about career 

attractiveness. Staffing committees a 
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problem. Worried about whether our 

action is a response to SOA threat to 

offer casualty exams. 

20. 

Opposed. Will drive candidates away. 

Travel time issue: uses part 3 as 

example. 

3 

2 

21. 

Opposed. Prefers current system with 

minimum standards. Thinks member input 

represents our "going through the 

motions." Suggests a membership vote. 2 

22. 

Favors. Will allow people to better 

balance personal, work and exams com- 

mitments. Thinks travel time will 

increase because we will require 

candidates to know the material in more 

depth. Number of people sitting for 

higher level exams could be quite low, 

with grading implications, i.e., distri- 
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2 

23. 

Opposed. FES could only be used with 

electives. Current system does not lack 

focus. Uses part 3 as evidence of in- 

creased travel time. Thinks candidates 

wouid attempt less than whole exam 

equivalent. Recruiting more difficult. 2 

24. 

Favors. Presents Canadian concerns: 

really doesn't say much else. Canadian 

concerns transcend our work far the most 

part. 

25. 

Opposed. Loss of synthesis is major 

concern. 

26. 

3 

2 

Opposed. Will sacrifices synthesis. 

Uses part 3 as travel time example. 
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Most CAS exams don't provide natural 

partitions. Adverse impact on 

recruiting. 

27. 

No strong feeling. Concerned about 

losing "advanced degree" image of ACAS 

and FCAS. 

28. 

No opinion. Concern about travel time. 

Uses part 3 as example. 2 

29. 

Opposed. Loss of synthesis is fatal 

flaw. Convinced that travel time will 

increase. Thinks there will be more 

stress, not less, under a partitioned 

system. 

30. 

Opposed. Should remove obsolete and 

irrelevant readings from current 
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35. 

Favors. Thinks students like.partition- 

inq. Partitioning would stabilize 

productivity of students near exam time. 

New subject matter could mean more exams 

rather than more severe exams. Partition- 

ing would place more emphasis on learning 

than on passing. Synthesis would be hurt; 

suggests the possibility of a given reading 

on more than one partition. Favors more 
- 
frequent testing. Thinks there will be a 

tendency to let partitions get bigger in 

terms of syllabus size. 3 

36. 

Opposed. Strongly favors current process: 

even suggests recombining part 3. Concern 

about travel time: part 3 example. 2 

37. 

Opposed. Favors current system with 

minimum standards. Travel time: part 

3 example. Concerned about quality of 
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FCXS. 2 

Opposed. Current system achieves educa- 

tional objectives. Concern about loss 

of synthesis. Travel time: part 3 

example. More people will stop at ACAS. 

Concern about quality of FCAS. 3 

39. 

Oppose. Travel time increase. Lost 

credits when syllabus changes. 

40. 

No opinion. Indicates that partition- 

ing unnecessary unless long-term goal 

is to have electives. 

41. 

1 

2 

Opposed. CAS today has a significant 

recruiting advantage over SOA. Not 

convinced that FES/FEM is working for 

SOA. Wants to know how matter will be 
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2 

42. 

Opposed. Favors for getting Canadian 

content in via nation specific parts. 

Recruiting is hampered. Synthesis is 

lost. Travel time: part 3 example. 2 

43. 

Favors. Important to offer exams more 

than twice a year, to benefit travel 

time and give students greater flexi- 

bility. Suggests eliminating essay 

questions to ease administrative burden. 2 

44. 

No opinion.* Travel time is an issue 

but he does r~& sense a level of unrest 

with life students. Administrative 

burden will be formidable. 2 

*Probably favors, hard to tell. 
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45. 

No opinion. Notes on copy of White 

Paper pages. 

46. 

Opposed. Favors minimum standards. 

Synthesis is very important. Travel 

time will increase. Single partition 

takers have advantage. Lowering passing 

standards contrary to goal of improving 

quality of education. Increased admini- 

strative burden and cost. Employers 

would need to restructure actuarial exam 

programs. Recruiting is harder. 

47. 

Opposed. Travel time main concern. 

Uses part 3 example. Those good at 

synthesis and large volumes of material 

would be losers. Questions fairness of 

evaluations based on 12-15 questions. 

FCAS graduate will be weakened. 

1 

3 

2 
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Opposed. Should evaluate all current 

weaknesses. Doesn't agree that proce- 

dural changes would be easier under a 

partitioned system. Concern about 

transitions. Travel time control is 

inconsistent with more focused exams. 

Thinks partitioned exam system would 

be more stressful. 2 

49. 

Opposed. Studying smaller units is 

diametrically opposed to producing 

well rounded, generalist actuaries. 

States current average time to ECA.5 

is 8-10 years: must not be increased. 

Cites part 3 example. Makes recruiting 

difficult. Suggests vote. 2 

50. 

Opposed. Partitioning will produce 

technocrats vs. generalists. Gives 

naive mathematical travel time presenta- 
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tion. CAS work problems are funda- 

mentally different from SOA, requiring 

synthesis. 2 

51. 

Opposed. Cites Fireman's Fund petition. 

Travel time. Competitive advantage of 

taking one part. Cites SOA part 3 

results. 

52. 

Favors. Cites competitive issue on one 

vs. more than one part. This in turn 

leads to taking fewer parts and increased 

travel time. Relaxing standards. 

Lengthened travel time results in some who 

lose incentive to get FCAS because of 

attained job position. 

53. 

Opposed. If effort and travel time are 

unaffected, the same educational result 

should be obtained. Recruiting and company 
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programs adversely affected. Exam loads 

may be reduced to compete, thus increasing 

travel time despite all CAS efforts. 3 

54. 

Favors. Give more often. Some current 

exams have a hodgepodge of material. 

55. 

Oppose. Watch SOA longer. Use minimum 

standards. Quality of FCAS a concern. 

56. 

Opposes. Emphasizes need for synthesis. 

Comprehensive type exams good for 

professional designation. Minimum 

standards may be sufficient. Travel time 

could be significantly lengthened. 

Focus on weaknesses of current system 

would be better exercise. 

57. 

Favors, but insists on electives. 
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Thinks CAS must move toward specialists 

to avoid "jack of all trades, master of 

none". Very few synthesis questions on 

current exams. 

58. 

(Based on meeting with his 

students). 

List too long to paraphrase) 3 

59. 

Favorable. SOA has done a poor job. 

Part 3 has..increased travel time. 

Synthesis and time management skills 

are useful. Currently, more study time 

is needed for parts 4 and 5 than 1, 2 

or 3. Work responsibilities cut into 

study time: partitioning lets one "chip 

away". 3 

60. 
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Oppose. Quality of education would 

suffer. Long-term retention would 

decrease. Travel time concern. His 

understanding is that this proposal 

is to enable consulting firms to get 

their students through.* Proposes 

alternative (probably unrealistic). 1 

*Maybe someone should ask where this 

understanding came from. 

61. 

Opposed. Thinks partitioning is change 

for the sake of change. Criticizes 

most points in the White Paper. Suggests 

interviewing some life students. 2 

62. 

Opposed. Will drive candidates away 

from profession. Loss of synthesis 

is a concern. Questions better educa- 

tional process. Exams can become too 

small. Would need to offer more fre- 

quently. Marginal candidates almost 

429 



Appendix 6 -2o- 

certain to get through. Degrades the 

FCAS designation. Employers' nightmare. 2 

63. 

Opposed. Will accelerate the increase 

in syllabus material, number and length 

of exams. Impossible to test everything. 2 

Comments from students attached. 

3 

64. 

Opposed. Smaller units are worse 

selectors: the luck factor increases a 

lot. Prefers broad range of talent to 

perseverance. Concern about travel time 

in terms of employer investment. cost 

increase should get more attention. 

Stronger syllabus is needed now. Parti- 

tioning will result in weaker society. 2 

65. 

Opposed. Will lower quality of FCAS. 
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Travel time. He thinks SOA has been 

unsuccessful. Synthesis imgortant. 

Smaller number of questions in 

to tesm 1 ate. He says SOA members 
/ 

of education is lower and 

*We should follow up on this. 

66. 

Favors. Main concern is travel time. 

Need incentive to have students take an 

appropriate load. Suggests an alterna- 

tive which is roughly equivalent to 

imposing minimum standards. 2 

67. 

Opposed. Had experience with SOA exams. 

Felt shorter exams created time pressure 

unlike longer exams. 2 

68. 

Opposed. Must evaluate strengths and 
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weaknesses of current system. Employer 

concerns: time, expense. Career less 

attractive vs. accounting, e.g. ACAS 

may not pursue FCAS. Suggests membership 

vote. 2 

69. 

Opposed. Travel time will increase. 

Employer's investment will increase. 

Synthesis questions would not be used. 

Stress will increase. Exams more related 

to work is not valid. 

70. 

71. 

Opposed. Current structure is effective. 

Travel time. Partitioned exams may pro- 

mote memorization rather than creative 

thinking. Prefers minimum standards. 

May be more appropriate for fellowship 

exams - less time available due to other 

commitments. Frequency of giving exams 

would need to increase. 

This is a petition not in favor. 

Signed by a number of Fellows, 

3 
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N/A 

72. 

Opposed. Major issue is 

be improved. Raises several specific 

questions. 

*Task force may want to follow up, 

73. 

c 

Opposed. Travel time. 

74. 

Opposed. Travel time issue. Re- 

cruiting hampered. Fewer questions 

increases randomness. 

75. 

2 

No opinion. What has SOA learned? 

Concern about partitioned exams 
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becoming larger and larger. Doesn't 

see how syllabus changes are facili- 

tated by partitioning. Concern about 

loss of synthesis. More frequent exams 

means constant studying. Place more 

emphasis on continuing education. 
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March 23, 1989 

Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street 
New York, NY 10119 

Dear Sirs: 

I favor the move to a flexible education system. The 
pros provided in the white paper far outweigh the cons 
cited. 

I'm not certain that we should dismiss the possibility 
of eventually having specialty tracks. I did not find 
the evaluation provided persuasive in either direction. 
It would seem to me that "commonality of education" and 
a generalist orientation could be achieved by the time 
an individual has completed equivalent of seven or eight 
exams under today's syllabus. The ability to specialize 
via the last one or two exams might enhance our pool of 
future actuaries, rather than diminish it. 

There is a lot to be said for transitioning from where 
we are to FES without electives. Once we've had experi- 
ence under this system, we could then reevaluate whether 
or not it doss represent o*ur best approach to the f.utura. 

Thanks very much for the opportunity to provide this 
input. Let me know if I can be of further help to you. 

Sincerely, 
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March 23, 1989 

Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34th Street 
New York, NY 10119 

Re: Flexible Examination System 

Gentlemen: 

I read with great interest the White Paper" with regard to the 
Flexible Education System. 

I am now 41 years old and have been an Associate of the Casualty 
Actuarial Society for 17 years. In part, I see my failure to 
complete my Fellowship as a lack of personal commitment. But I also 
see it as a matter of shifting priorities. By the time I was clcse 
to completing my Fellowship, choices had begun to arise between 
family responsibilities, work responsibilities and study for exans. 
In the end, study lost out. The irony is that the material on the 
exam I am missing is the material that I use everyday in my 
consulting practice. Unfortunately, there still is not time in ny 
life to prepare adequately for Part 9 if taken as a whole. 

I see FES as presenting the possibility of completing my Fellowship 
while reducing to some extent the strain from other forces competing 
for my time. For me, I see the choice as taking smaller steps or 
making no progress. I cannot find 400-500 hours to adequately 
prepare for all of Part 9. I could find 200 hours twice to take it 
in pieces. 

Also, I don't believe that I am alone in this position. I think 
there are probably a number of long-time Associates in the CAS that 
have stopped at that level only because other commitments, many of 
them work-related, have left inadaguate time to properly prepare for 
exams. These are not necessarily "marginal" students. I think that 
marginal people tend to get weeded out well before Associateship is 
reached. A case could be made that some of these people may be 
among our most talented - people whose work performance was 
sufficiently impressive that they were given exceptional 
responsibility very early in their careers. To the detriment of 
their examination performance. 

Isn't the CAS better served by encouraging people to proceed in 
small steps toward Fellowship rather than getting to a point where 
they decide that no further progress is the best choice? 

436 



Harch ?7, 1.989 Appendix 6 

Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34th Street 
New York, ?lew York 10119 

Dear Sirs: 

I strongly oppose partitioning exams L through 10 into smaller units. 

The major reason I oppose the change Is that I believe that it would increase 
travel time to Fellowship, and thus discourage potential actuaries. 

I think the current situation with Part 3 is a good example. In my company, 
many students choose to stt For only one or two parts of Pstt 3. Thus, at 
best it takes two sittings to pass all of Part 3. It frequently takes longer 
than that, and only the bravest student is willing to take Part 4 when he 
still has part of Part 3 remaining. 

T?-I~ Wnite Paper suggests two ways to avoid an increase in travel time. I find 
both ways unsatisfactory. The first suggestion is to increase the pass 
ratio. Given students’ risk-averse nature, we would have to fncrease pass 
ratios to unacceptably high levels to convince them to take more than two 
small exams at a time. Thus we would end up devaluing the worth of the exams. 

The second suggestion is to increase the Erequency of examination dates. This 
one Ls P better solution, but also has qegarives. The biggest negative is the 
burden on the people who make up and grade the exams. In order to relieve 
this burden, I belteve they would en6 up putting more and more multiple choice 
questions on the exams. This would result in lower quality exams. 

-2- 

Currently, the exam process is a long road, and a great deal of commitment is 
required in order to achieve Fellowship. Yany capable people drop out of the 
actuarial program since they are not willing to make the commitment to the 
exam process. 
the program. 

The proposed system will encourage even more people to leave 

If The CAS approves the smaller exams. we shall end up with fewer accredited 
actuaries. This will csuse companies to use more non-accredited actuaries for 
actuarial tasks, 
actuar!al work. 

thus there will be less commonality among people doing 
Also, The CAS’s importance will shrink as the number of 

non-accredited actuaries increases. 

I appreciate what The CAS is trying to do. 
weakening The CAS, 

However this would end up in 
and should not be implemented. 

Very Truly Yours, 



March 27, 1989 
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Partitioned Examination Task Force 
C/O Casualty Actuarial Society 
One Penn Plaza 
250 West 34th Street 
New York, NY 10119 

Dear Sir: 

I read the very thoughtful and well written Task Force paper on the 
propsed FE5 and related matters. I compliment the Committee on 
developing an apparently comprehensive list of “pros” and “cons”. 

After thinking about the “pros” and “cons”, I feel the “cons” totally 
overwhelm the “pros” and, therefore, I would argue against the 
proposal. 

In my mind, the principal dispositive issues are: 

0 As an employer, the prospects of increased (travel) times 
and costs (Appendix I-g.) are a clear “no-sale”. 

0 As an FCAS, I am very much opposed to any changes which 
might increase the likelihood of the ACAS being a more 
frequent terminal point (Appendix I-d.). 

0 As a professional, I believe the prospect that having “more 
marginal performers able to pass with this system because 
of taking it in smaller pieces” (from Appendix 11-b) is, in 
and of itself, a compelling reason to keep our current 
system. 

0 As a businessman, 1 believe that the examination process 
requiring - as it currently does - time and project 
management, discipline, memory and synthesis skills - 
helps to develop well rounded managers and executives 
(Appendic I-c). 

Partitioned Examination Task Force 
Larch 27, 1989 
Page Two 

In sum, there may be lots of ways we can improve our educational 
process and our professionals, but in my view, FES isn’t one of them. 

Sincerely, 
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March 27, 1989 

Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 W. 34th Street 
New York, NY 10119 

Dear Sir or Madam: 

I would like to comment favorably on the proposed flexible examina- 
tion system. I think splitting up unrelated topics will make some 
exams, Part 4 in particular, easier to deal with. I like the flexi- 
bility and time commitment decisions being left up to the student. 
While a student, I would have appreciated the option to trade a 
longer travel time for less personal sacrifice and time commitment 
per sitting. 

As an employer, having the students take examinations in an order 
which relates to their work assignments should prove beneficial. 

Regards, 
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‘March 27, 1989 

Partitloned Examination Task Force 
c\o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street 
New York, NY 10119 

Dear Sirs: 

The FES material mailed to members on March 14, 1989 reads as if 
the decision has in effect already been made to move to an FES 
system. The input being sought now from member and students 
appears to be not on the subject of IF FES but HOW FES. Am I 
interpreting the status of this properly? 

Sincerly, 
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Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34th Stret 
New York, New York 10119 

Re: FLEXIBLE EXAHINATION SYSTEM 

Gentlemen: 

Thank you for providing the opportunity to give input 
regarding the proposed Flexible Examination System 
under consideration by the CAS. 

Personally, I do not endorse the direction as outlined, 
i.e., FES without electives and specialty tracks. It 
would seem to me that the primary benefit of a 
partitioned system would be to allow for tracks and 
elections. The other benefits are seconbary, and of 
questionable value in comparison to the confusion and 
complexity that will follow this move. 

I should also state that I do not support an FES with 
tracks. Our field is still sufficiently focused to 
allow for a generalist approach. This is one of the 
strengths of our current system, and is widely 
appreciated by employers and co-workers. 

The current system encourages a synthesis of various 
subject matter when dealing wth a particular problem. 
This is more than an educational nicety: it is a fact 
of everyday life for the practicing Casualty Actuary, 
and probably more so than for the other actuarial 

disciplines. This approach is particularly valuable 
for the exams beyond Part 5. I would not want to see 
this aspect of our exam system sacrificed for the sake 
of topical "depth". If we go that way, I believe we 
will end up with people more technically knowledgeable 
in narrow areas, but less resourceful and innovative in 
coping with the manifold problems facing us today. 

As an aside, I polled the students in my area, and they 
were unanimously opposed. They pointed out that this 
system will result in each student taking one subpart 
at a time, thereby lengthening the travel time to 
completion. 

Finally, I would recommend that the Committee use every 
available forum to gather membership input. A general 
session discussion at the next CAS meeting might be 
useful, given the importance of this whole matter. 

Sincerely, 
I' , 



Appendix 6 
March 31, 1989 

Casualty Actuarial Society 
One Penn Plaza 
New York, New York 10119 

Attention: Partitioned Examination Task Force 

This is to respond to Kevin Ryan's March 14, 1989 mailing on 
Flexible Examination System (FES). 

IO brief my "vote" is nay. 

As a member of the C-AS, as well as being a member of the 
Syllabus Committee, I have been following with much interest the 
movement towards FES (and FEH) for the past several years awaiting a 
compelling argument for such change. Thus far I haven't found one. 

To resurrect one of my favorite, overused, sayings: "If it 
ain't broke, don't fix it". 

I am personally involved in the hiring of upwards of 1.5 or 20 
entry level actuaries each year. I have yet to hear of a potential 
student volunteering that the SOA approach is better. From personal 
observation, I think we do have a problem in some cases attracting 
an MBA oriented graduate to the more arcane actuarial educational 
system. On the other hand, I believe the average competence of 
FCAS's in the insurance industry far surpasses that of MBA's. I 
would fault some FCAS for being not sufficiently aggressive or not 
sufficiently decisive as compared to some hish caliber MEA's. Even 
so. I think-the FCAS's know insurance much better than MBA's who 
work in insurance. As long as we keep the FCAS accessible and 
meaningful, I am not sure there is much more we can do to attract 
MBA's. It is not unreasonable that a person have both an FCAS anJ 
an MBA. 

My point is that our current system works VERY WELL. While it 
may have weaknesses I don't see FES as an overall improvement. 

To the extent the designers of FES see it as a tightening of 
educational standards, I am inclined to react that standards are 
already tight enough. 
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I am also quite concerned that we will be more likely to drive 
candidates away when we describe a series of 25 or 35 examinations. 

While I haven't attempted to prove it. my perception is that 
the breaking apart of part 3 into courses 120, 130, 135 has 
increased "travel time" through part 3 at my company, which has many 
examination takers. This splitting of part 3 has not produced 
measurably better actuaries. 

The one advantage I see to FES is that it will be easier to add 
or drop a subject from the syllabus. In the past, it has always 
been a very involved process with partial credits, partial exams and 
the like. Even so. some of this same problem will persist with 
limited carryovers of credits for discontinued parts. 

Accommodating the needs of the CIA is useful If it does not 
totally rearrange how the CAS does things. I keep thinking of one 
man one vote and wondering if we shouldn't pay as much attention to 
states or state groups having populations equal to Canada's 
population. 

Since with but one or two exceptions I disagree that the so 
called "pros" are in fact pros, I have very briefly annotated 
Appendix II in the pro column to provide you with more insight into 
my beliefs. I have not commented on Appendix I because it was not 
the recommended alternative. If some of my annotations are 
repetitious, so also are the pros. 

To say it again: "If it ain't broke, don't fix it". FES is 
something we don't need. FEH is something else ue don't need. 

Sincerely, 
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?srtitioned Cxam Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street, 
New YorX, NY 10119 
U.S.A. 

Aoril 6, 1069 

Appendix 6 

Dear Task Force, 

Thank you for this opportunity to respond to your 
report. Please be clear that these comments are mine and 
mine alone. They do no reflect the opinion of the University 

nor the Canadian Institute of Actuaries. 

I am pleased that you call yourself the "?artitionei 
Exam" Task Force and not the "Flexible Education" Task Force, 
since you exclude the possibility of a flexible education 
system, full blown. I believe that that may be a weakness in 
the long run. The reason I say this is Canadian based. I 
think you would be well advised to have some Nation-specific 
material. For example, Canada does not really have a pris-act 
Xorkers Corn?. industry, so many Canadians cringe at the ievel 
of W.C. material in the syllabus, At the same time, the 
C.I.A. wants to be sure that all new F.C.I.A.'s/F.C.A.S.'s 
have shown knowledge of relevant Canadian material. Can that 
be shown if at least 50% of the material on any exam is 
American? Finally the C.I.A. is requesting some "life" 
material for future F.C.I.A.'s/F.C.X.S.'s. Are you going to 
ask all future F.C.A.S.'s to meet this requirement or will 
the F.C.I.A. 's/F.C.A.S.'s have to sit an extra exam? 

On the same point, at the University tcaak', 
Course 140 (Society of Actuaries exam on Compound interest! 
is the seccnd exam our students sit. Having passed this exam 
very, earl,/ on - r they then feel a loss if they enter the C.A.S. 
system with no cross-credit. This may be a factor in 
discouraging our students (many) in becoming C.A.S. 
candidates. So let's allow for cross-credit for the Soclec: 
of Actuaries Course 140 - please!! I am sure other campuses 
note the same effect. 

. . 2 
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Under disadvantages to Flex Ed., you list: 1( may be more 
difficult to assure real and perceived fairness and equit:i to 
all students because of different options.” That has to be 
one of the most unactuarial statements I have ever seen. Ne 
are trained to be able to evaluate equity within and amongst 
different options. Are we admitting (and publicizing) our 
inability to do this most basic of actuarial practices? 

Under administrative disadvantages you list cost. Yes, 
exam fees may rise, but the costs are fully supported within 
the exam fee structure, so is this a notable obstacle? 

I do agree with your advantages (same page - Appendix r- 
el ; namely: 

_I L. Facilitates more joint sponsorshi? of exams with S of 
A (a laudable qoal) 

d . ES makes it easier to deal with CIA objeczi.Jes (is 
This not essential?) 

In general, I appreciate the hard work done to proauce 
this document and feel that it is a step in the riqnt 
direction. 

While some of my comments are slightly off topic, I hope 
they will assist you in your further discussion. 

Yours most sincerely, 
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April 24, 1989 

Casualty Actuarial Society 
One Penn Plaza 
250 West 34th Street 
New York, NY 10119 

Re: Splitting the Upper Level Exams 

Dear Secretary: 

I am in favor of splitting the CAS exams, albeit with some 
reservations. The following considerations seemed the most 
important to me: 

1. The students I polled generally liked the idea. 

2. If after 2-S years it turns out to have been a mistake, 
then the old system can be reinstituted fairly easily. 

3. Each of the current exams, in my opinion, is roughly 
equivalent to two graduate-level, self-study courses in 
which the grade depends solely on an "in-class" final 
exam. Few, if any, serious programs of graduate study 
operate this way. There is usually a test or project for 
each major section. 

4. As exam time nears, students become progressively less 
productive at work. Split exams could alleviate this 
"productivity variance." 

5. Over time, new subjects have been added to the exams much 
faster than old subjects have been dropped. With split 
exams, new subjects would probably result in more exams 
rather than more severe exams. 

6. There is no reason why optional, longer exams could not 
be added to a split-exam syllabus to qualify people as 
specialists in certain areas. The current syllabus 
properly concentrates on a generalist education. The 
typical company actuary is becoming more of a specialist 
as the years go on, in my opinion. In-depth education 
in specialty areas can be accommodated under a split or 
non-split system for the core exams. 
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7. Split exams will make it easier for -he student to match 
up his work-related educational neeas with his off-hours 
educational activities. A need or interest in, say, 
reinsurance pricing may not coincide with any work 
projects involving time series models. A solit exam 
system could lead to more emphasis on the learninq, less 
on the passinq. 

My reservations are these: 

1. Students sometimes look at exams as hoops you jump 
through for a reward. Once you jump through a hoop, you 
forget it and run to the next hoop. Split exams might 
reinforce the propensity to study strictly for the sake 
of passing. 

2. The sections of one exam tend to inter-relate. They 
explain and clarify each other. Split exams might 
obscure this or destroy its value to the student. There 
is no reason, however, why a particular exam article 
cannot be required for two or three exams. 

3. The "productivity variance" problem will probably stay 
with us, if syllabus subjects continue to be tested at 
annual intervals. Split exams simply increase the 
pressure on somebody who wants to reach Fellowship before 
the age of forty. (O.K., then, thirty.) The student 
will attempt to pass more exams each sitting, in order 
to get through the same volume of material in the same 
span of time. Consequently, I would like to see more 
frequent testing of syllabus topics under a split exam 
system. I wonder how the CA.9 can pull this off. 

4. There will be a real temptation to let the smaller, split 
exams get bigger over time. How can you exclude that 
important new article? It's not such a long syllabus 
list, really... And it's only one little, additional 
article... And it & important... 

Sincerely, 
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Appendix 6 
Partitioned E?tamination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 3&th Street 
New York, NY 10119 

Dear Colleagues: 

After reviewing the pros and cons of the partitioned education 
system carefully, I have come to the conclusion that we probably 
ought not to change our testing methods at this time. The 
potential gains appear limited, there is some risk of making 
things worse, and the amount of work to change the system is quite 
heavy. 

Hy concerns about switching to PES are: 

1) Two major changes that the Society of Actuaries e-xpects 
partitioned exams to facilitate are having alternative exam 
tracks and giving credit for college courses (FPI). In 
contrast, the Casualty Actuarial Society has chosen against 
these routes. 

1) Ultimately, what the student learns depends upon preparation 
effort. A goal of PES is to leave travel time unaffected. 
Therefore, we would be aiming for the same amount of effort 
by the student. I would expect approximately the same 
educational result. 

3) The split into partitioned exams may cause unexpected 
difficulties with recruitment, company promotion and raise 
practices, or examination committee staffing. 

A) Ultimately, the travel time could be affected despite our 
best efforts. Students may become accustomed to taking what 
amounts to a fraction of a current examination. Other 
students may have to reduce their exam load in order to 
compete with those who specialize and take the exams in 
small units. 

5) The widespread opposition to PES expressed by the membership 
might make conversion more difficult. 

In the long run, I have no doubt that the CAS has the ability to 
switch to partitioned examinations. One way or another, all the 
problems chat come up can be solved. However, the amount of 
effort to cope with all the different problems in subdividing the 
examinations may not produce enough benefit to justify the effort. 

Sincerely, 
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May 19, 1989 

Partitioned Ebmimtion Task Force 
c/o Casulty Actuarid Society 
One Penn Plaza 
210 west 34 street 
New York, NY 10119 

As ans3incmrdimtm, partofmyreq0nsibilities includemtivatirq 
studentstopassewms, facilitating exam .succes throua the student 
prcqrampolic~ardmnitoringexamresults. 

M-en the CAS ask& for camrents onthe FES I dezided to meet with our 
studentstoseehowtheyfeltaboutthepotential~einewm 
structura. 

Naturally, my response as studentccardixatorwouldbe immpletewithout 
the current perception oftheattitudeof cur sb.ule1S.3. 

The next tmpages p resentthemajordisaxsion p~ints am3 fimLirqs from 
our m3ating. 
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OPINIONS ON TEE FLEXlXEECAMSYSTDl 

TheC!asualtyAchmrialstudentsat InsuranceccmrpaniesMan 
opportunity to get together todiscuss theMarch14, 1989 white paper 
con~theFlexible~tionSystem. Alth~weurderstandtbat 
each studentwillhave an oppxtunity to fqx-esstheirview, we thought 
thatouroverallperceptionmightbepresen txlinthisfomat(innomy 
do we wish to preclude cur students right to participate in your future 
opinion gathering!). 

On the pmitive side we fourd: 

1) Maymake it easier for anACXi togettc FCAS. 

2) Iftheworkload isunusuallyheavy, the student can adapt 
theirstudyirqto the exams. 

3) Peoplecancbtaincreditforpartofanexaminstead 
of getting no credit. 

4) For those students not -yinthe -ial 
prcyram, itwculdbeeasiertogetsmecredits. 

5) Fccusonpiecesthatrelatetothecurrent mrk envirormnznt. 

On the negative side of this issue were: 

1) 

2) 

3) 

4) 

5) 

Cur LifeStudentcoOrdbators think ittakeelonger and is 
hddE!?ZtOpSSthewnS. WhatstatisticscancAssupply 
abut part 3 beforeamlafterthe switch intoparts? 

There is a strong belief that travel tim will, in fact,& 
exteded. Hcwwilltraveltine bemnitored sc as tc not 
%ub5tantially increase'~ it? 

wherewillwe find enough people to filloutthe exam 
camittees? 1ftheexamsaremx-e fzused,whowillm&e 
up the creative questior!s to differentiate amq students? 
Who willgradetheanswers? Will the exbtenz ofnxxe exams 
man mre (or all) multiple choice questions? 

While the Unification Issue is supposed tobeignored, scms 
sbidentsbeliwethatissue iswhythe !ZS isbeirqdiscussed 
in the first place. If so, tiy isn't the life side going back 
tothetenexans format? 

when all is saidanddone, whatdowegain? 'Ihe thoughtmrq 
imstinTividualsisthatanFCASkncusquitealotof 
infonmtionardthatthisnewpmzdure doesn't add to that. 
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As you havemostlikelynoted, mst of the negatives are in question 
form. Other unanswered questions include: 

1) Will the pass ratio stay the same, go up or go dam? Hw will 
this affectthequality? Will passing be based on 
demnstrating a amnard of the subject matter, irrespective of 
the resultirq pass ratio? 

2) Hwoftenwill exam be given? Ql2a?ax1y? wlat scants? 

3) Howwillthevariouspartsbebroken? Wi.ll.allexamsbe 
convertedsixm.lltaneausly? What will be the impact on the 
ovemll size of the syllabus? 

4) Will one have to beocaoe an ACAS (whatever that will man) to 
certifyloss reserves, or will passing the lass reserving 
section(s) be enough? 

1) Domtserdoutthesssurveyswhen-are~ 
exam results. Inthep.sts.weralmail~havecameto 
.stixlentswhowere awaitingtheirzsults. Theusual. reaction 
tothesemailingshasbeennegativeand~amailingwould, 
nrst likely, yield a bias. 

2) Donottrytogetopinions~ "&elybeforeorafterexzmts 
are given. Studentsdonotwanttothinkakutsuchan 
importanttopicasFESnearbytheirewrrs. 

'Ihereisaconcem almrqscnneirdiv~sthatFEsisalreadyinconcrete 
ardthatitdoesn'treallymatterwhatiswrittenorsaidbythose in 
opposition to this concept. ItwouldbehelpfulifCASwouldpublishthe 
results of the sumeys 

Wehada shmofhards 
implementationof FE: 

(membersardstudents). 

at the erd of our session zgazdmg the 

2 For 
10 Uxlecided 
20 I4rJd-A 

Asanexamcxmdinator,Iam axcemedatmttheumswemiquestions. 
~tipleewmdatesmayormaynatbeapmblemdeperdirgcntheir 
frquency-fora&&istrationpurpxes(nottowntionrecord-keeping). 
I amalsowmried akuttransitionifwedogoto FES. 

I believe themaincmcermthat Ihave (andothers share this) is what do 
we get out of going to FFS? 
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Partitioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street 
New York, NY 10119 

To: CAS Board and the Education Policy Committee 

Re: Flexible Education System 

As a CAS student working for 
President of Education for a local 

Insurance Company and as the vice 
Actuarial Society, I would like 

to provide you with my comments regarding the White Paper on the 
Flexible Education System (FES). (I have also studied the pros and cons 
provided to members of the Casualty Society.) Overall, I am in favor of 
the idea of FES program, but careful construction of this system and a 
thorough review of membership input are crucial to the success of FES! 
I personally feel that the Society of Actuaries has done a poor job of 
implementing their FES and ignored many of the membership's comments, 
much less the students' comments. The Casualty Society could probably 
learn from the SOA's blunders and, it is my fevered hope, avoid them 
with their own development of FES!! 

I took Part 3 the first time it was split into 3 separate lVcourses", 
120, 130, and 135. I was fortunate to pass all three sections at once, 
but I thought it was ludicrous to test my knowledge of Numerical 
Analysis material with only ten questions. Travel time has increased 
for many of our students who took or are taking the SOA Part 3 "courses" 
under the new system. Most of the students at do not pass 
all three sections at once, particularly since it is too tempting to 
study for only one or two sections. And I do think it is useful for a 
student to learn the time management and synthesis skills necessary to 
pass an actuarial exam. 

Hcw2ver my abcve ref,- 'actions do not mean that I am not in favor of the 
partitioning of exams. I am in favor of it! As a student who has been 
struggling with Part 4 and Part 5 for the last two years, I can see a 
real cause for splitting up these exams, particularly now that minimum 
standards are imposed on Part 4. (Granted, a somewhat self-centered 
cause, but valid nonetheless.) There appears to be a greater amount of 
material (and it is not generally taught at any universities) on these 
exams than on the lower level exams. Students always seem to need to 
increase their total study time to pass CAS exams over Parts 1-3. I 
would recommend splitting Part 4 into two subparts (four parts or three 
parts would be ridiculous!), Life Contingencies and Interest, and 
Credibility and Loss Distributions. Part 5 could be split into 
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Economics and Risk Theory as one subpart and Policy Forns and Insurance 
Operations as the other. Do you have any idea how frustrating it can be 
to study diligently for 4 months and come out with nothing to show for 
it? At least this way students could "chip away" at the exams and at 
least come out with "something", a piece of the current exam, if not all 
of the exam. My responsibilities at work have, needless to say, 
increased substantially since I was a Parts 1-3 student, and it is more 
difficult to find those study hours essential for passing the exams. 
But I would stand a much better chance of being able to knock down a 
SubDart than all of the exam sections at once. Our ("our" meaning v ) pass ratios on Parts 4 and 5 have been relatively poor as 
well. This is where most of our students, myself included, get "hung 
up". I do not think it vas necessary for the SOA to split their exams 
into as many subparts as they have, but I do think Parts 4 and 5 are 
well-suited for partitioning and would not increase travel time 
substantially, if at all. (Has anyone at the CAS conducted surveys to 
find out how many students sitting for Parts 4 and 5 are first-time 
takers, second-time takers, third-time takers, etc.? only on rare 
occasions have I seen a student pass Part 4 on the first try.) As for 
Parts 6 through 10, I really do not know enough about these exams to 
tell you whether they would be well-suited for partitioning. 

The SOA recently has offered an Applied Statistics intensive seminar for 
elective credit. However, the enrollment is limited, and many companies 
and consulting firms were not informed of this seminar in advance. I 
feel it is discriminatory to limit enrollment and to require that 
participants have passed course 120 in the last two sittings. EVERY 
student should have an equal chance to earn credits towards 
Associateship or Fellowship level. Certainly, 
a seminar and only making one seminar available 

restricting enrollment of 
(located in the Midwest 

and nowhere else), Besides, what is the criteria 
for llpassingl' 

does not provide this! 
these seminars? The big advantage of using exams to test 

for knowledge of syllabus material is that is a very objective and fair 
way of deciding vho knows the material well enough to get credit for it. 
At least it is when compared to other methods, such as intensive 
seminars and college classes, etc. 

Frankly, I do not feel that FES will significantly increase the quality 
of education. And it will increase the number of administration 
problems for both companies and the CAS, I am sure. However, it may 
allow people to specialize in the areas most applicable to their work, 
if elective exams were offered anyway. I am disappointed that the 
committee felt that the "FES system with electives was not considered as 
a viable alternative at this time." I concur with the committee's 
opinion that Actuaries should get the same broad.-based background in 
mathematics, economics, ratemaking, and accounting, etc., but at the 
Fellowship level I feel that it may be more beneficial to offer more 
specialized elective subjects. (Maybe topics such as Econometrics as it 
applies to commercial insurance ratemaking?) Of course, it probably 
vould be more difficult to find qualified CAS volunteers to grade these 
exams. Perhaps papers should be allowed as elective options for 
Fellowship credit on specialized topics. 

I recommend that FES be adopted for Parts 4 and 5 as I have prescribed 
above. As for other considered changes, I do not have specific 
recommendations other than I implore you to consider these changes very 

454 



Appendix 6 

carefully and review the flaws already seen, in my opinion, with the 
I 

SOA's Flexible Education System. 
I 
, 

Sincerely, 
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Appendix 6 

Partioned Examination Task Force 
c/o Casualty Actuarial Society 
One Penn Plaza 
250 West 34 Street 
New York. NY 10119 

To: Task Force Members 

Re : FLexible Examination System 

Kevin Ryan, in his Xarch 14 letter to the CAS membership, 
asked that comments and opinions on this proposal be directed 
to the Task Force. 

My reaction to the proposed plan is a negative one. I don’t 
believe the change is necessary or desirable. In recent 
years I the amount of syllabus marerial, as well as the number 
of exams and their length, have been increased significantly. 
This proposal will simply accelerate that process. Despite 
your Task Force’s intention - and chat of the Board’s - in my 
judgment, that outcome is inevitable. 

And to what avail? Certainly, the syllabus material and 
exams need to be kept up-to-date. But it is also impossible 
co cesc on everything. New ideas and cools are generally 
founded on older ones. As this new knowledge comes along, is 
ic necessary to continue CO test the old? (A case in point: 
Is the Parr I exam still needed?) True, this new knowledge 
tends to increase exponentially; but increasing the study 
material and time proportionately is not the answer. 

Reactionary chat 1 am, L’d probably prefer to go back to the 
eight 3 hour exam set up. No doubt chat’s unrealistic. But 
I do think we could do a better job within the present 
Eramework - both in terms of present and future needs - by 
developing syllabus materials and exams which emphasize 
concepts and general approaches rather than specifics and 
technical minutiae. 

SO, let’s stay with the present plan, and try co improve upon 
ic. 

For whatever they may be worth, actached are some comments 
Eros several of our students (past and present). 

Thank you for your actencion. 

Sincerely, 
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COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEM: 

I. I see a more complicated, harder to administer system that 
will produce Little if any benefit. In the long run, I think 
this would make rhe exam process even more difficult than ic 
already is. Exams will be harder and will invariably end up 
covering a lot more material than it does now. 1 am not in 
favor of this change. 

2. My initial reaction to this system is favorable. I chink that 
shorter, more numerous exams will tend to promote greater 
learnine and understandine of the material. With rhe large v 
amount of material to know for the current exams, I feet ~C’S 
easy to just memorize what you know will be on the exam for 
sure, without totally understanding some of the concepts. 
With so much macerial to cover! you must learn it fast and 
move on. To some extent, I think the new system would reduce 
this problem. 

The cons listed on Appendix I-d I think are valid concerns. 
Exams woutd probably be tougher, and those students taking an 
entire exam (e.g. 4 parts) would probably be at a disadvantage 
to those taking just one or two parts. The CAS has control 
over the former, but probably not the latter. 

One final concern I have is cost. The white paper indicates 
that administrative costs would likely increase under &ES. I 
feel the exams are already too expensive. I would hope that 
the CAS would do everything possible to efficiently administer 
the exams and keep costs reasonable. 

Overall, ic sounds Like a good change. 

3. Here are my comments about the new ELexible exaan structure 
(FES). IfHFwzv:;es in as presented in theory, then I’m 
neutral. , I have the following fears: 

- Will each subpart increase in difficulty year after 
year such that the study time per “whole exam” will 
increase? If so, then it seems travel time will 
increase. 

- Will students taking several parts be at a disadvantage 
against those who specialize on one at a time? If so, 
then it seems all will start to specialize and travel 
time will increase. 

Concerning the goals, is education really that high of a 
prioricy? Obviously, I haven’t taken but halE the exams 
so maybe the higher exams do help for our job here. But so 
Ear, the exams appear to be mostly a filtering process. 
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COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEH: 

4. Hy main concern is travel time to fellowship. I can’t believe 
that this won’t increase your time to obtain fellowship. I 
also believe the person who wants to pass all of say Part 5 
will Likely be at a disadvantage with the student who’s only 
caking the first part. If I thought thev were going to 

- 
segment the exam and be more standam 
t&y asked, I’d pm-,ZF OK;-- 

NS 
If they_offer the exams 

three times a year versus two, how soon wiJJ we get the - 
results? -. A%?&BZZe regrst ration is due for the next exam? 

‘WFLthej really segment the exams and not add more material? 

Bottom line is they want to control supply - and the exams are 
already doing a good job of that. 

5. The first few years under the FES would probably work as 
expected. The exams would be more focused and students would 
gain a better understanding of each topic. But, eventually 
the original intent would be Lost, and there would become 20 
exams that take 20 years to pass. The difficulty and Length of 
each exam would gradually increase and the percent of students 
passing each exam would again become 25-3032. This will not 
make it easier to get through the exams. I am definitely 
opposed to this! 

i,. I am against splitting the current exam system into the F’ES. 
The following are my concerns: 

1) The travel time would be increased. 

2) Splitting the exams and adding material without deleting 
any material would add to study time. 

3) I do not like the possibility (ultimately) OE 20 four 
hour exams. . ..~_ &. CC~LJ-$ 

pus%- 6 
).-.&in-L %J- A-L 

taken with actuaries who work on reserves only. 

5) Five to ten questions on an exam would not be a good 
representation of ability to understand the material. 
This would have a tendency to push exam scores closer 
together. 
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COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEM: 

7. This concept can only increase the amount of time that will be 
required to prepare for each exam; a&, more than likely, the 
amount of time required to pass the exams. 

The FES adds a requirement oE minimum proficiency in each 
piece ofTexam. This is a greater requirement than at 
present. In addition, fracturing the exams into pieces will 
Easter more specialization to “pass” each part. Consider Part 
7 - if the exam is split into a Reserving Exam and an Annual 
Stacemenc Exam, we will have to compete separately against 
actuaries who do reserving as their function and against 
acruaries who put together the annual statement. This will be 
much cougher than competing against the same actuaries on both 
pieces combined. Thus, because of actuarial specialization, 
the knowledge necessary to pass individual pieces of an exam 
will increase. seedless to say, the actuary who takes borh 
parts of the Part 7 exam will need to know considerably more 
detail to pass the exam than is necessary now. 

The greatest danger in the FES program is what happens in the 
Euture. As the pieces become more competitive, the exams will 
need to be expanded in scope, derail, or Length. Each piece 
will become an exam requiring suEficient study to preclude 
adequate pteparat ion Ear another piece. Isn’t this breaking 
up of exams the way new exams are born? 

If the CAS wants to improve the education of the actuary, this 
will do it. The cost will be greater travel time, regardless 
of what the committee may say. Let’s be honest, CAS, this new 
program will make it cougher to pass each exam and require 
more time to do it. 

8. If administered veil, ic appears that the pros and cons were 
fairly well itemized. 

There appears to be recognition expressed in the White Paper 
that, generally, more “study time” will be required of the 
student - this even under the premise that the exams are not 
made more “difficult” as they become more focused. That would 
seem to necessarily translate into more “travel time”. I’m 
possibly inEluenced somewhat by my personal standing, but I 
don’t see that the pros presented oucweight the cons. 

Additionally, two general areas are not being given proper 
consideration, in my opinion. The two are, admittedly, 
related. 
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COMMENTS FROM STUDENTS P.E PROPOSED FLEXIBLE EXAMINATION SYSTEM: 

(Conc’d) 8. (A) SPECIALIZATION - even if those persons administering 
the exams in the future understand and implement the 
intentions underlying the current thinking and the 
change to FES, the FES approach must Lead to 
specialization. Each part (subpart) is destined to 
eventually have some people (students) who are 
concentrating heavily on chat part (only). Given 
the competition and minimum standards, that must 
lead to a similar type of competition as we have 
now, but: for 20-30 exams (subparts) instead of ten. 
The white paper does not leave me to believe that 
this is anyone’s intention, although perhaps it is. 

(B) Each exam (subpart) would become 15-20 questions and 
be tested for 60-90 minutes. Professional educators 
will tell you (and it should come as no surprise to 
any of us) that the fewer areas that are explored on 
an exam, the more random the results can become. 
They don’t say it that way, but what they mean, e.g. 
is that in giving a final exam, if you ask 100 
questions and test for 5 hours, you vi11 do a better 
job of ranking students than if you ask 10 questions 
and test for 30 minutes. AC the extreme, if you ask 
only one true/false question, the “best” student 
might happen to miss that topic, or he/she might 
punch a rj on the calculator vrong , and come up with 
the wrong answer and a FAILING grade. The “worst” 
student might get Lucky and you might hit the one 
area he/she knows. 

On balance, I cannot possibly imagine that the subdivision 
into parts could be a good thing. 

9. I just have one main question about all of this: Is the CAS 
more concerned about the quality of background of the on- 
board Fellows or the Fellows-in-process? If the concern is 
unly about those in process, perhaps the splitting of exams 
makes some sense in theory. In actual practice, however, a 
battery of tests makes more sense since a s “thesis is what 
is required on the job. Perhaps one battehsociate, 
and a second for Fellow. 

If, on the other hand! the concern is for on-board Fellows, 
continuing education in some form is the answer. The true 
scholar constantly upgrades his/her knowledge. Others who 
consider the exam process a means to an end vi11 probably 
not upgrade themselves. With time, they become out of dare. 
To my mind, conrinung education ought to be considered. 
Realistically, though, the continuing education concept 
won’t catch on because the on-board Fellows as a whole would 
never agree to it. 

All things considered, people who finish the exam series 
today have a more broad knowledge of the actuarial 
profession than those who finished 25 years ago. To split 
the exams into smaller parts has the potential to achieve 
greater knowledge in more areas, but it is questionable if 
the finshed product would be any better at synthesizing 
information than finishers of the current exam series. I 
think attention ought to be directed to making the current 
exams more valid and standardized, and to establishing a 
meaningful continuing education policy. 
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CASUALTYACTUARIAL SOCIETY 

277&r& Avmut 
30th Floor 
New York, NY 10172 
212-773-1871 

December 24,199O 

To. Members and Persons Pursuing Actua&l 
Designations of the Casualty Actuarial Society 

A Partitioned Examination System has been the focus of considerable study and discussion 
witbin the CAS over the last three years. Such a system has been the subject of two formal 
communications to our members during 1989 and the subject of study for a special task 
force. A request for membership and student input has resulted in many letters and in 
discussions at CAS meetings and meetings of regional affiliates. We are grateful for the 
amount of’membership involvement that we have had on this subject. 

At its November 11 meeting in New Orleans, the CAS Board of Directtxs received the final 
report of the Partitioned Examination Task Face and the recommendation of the Education 
Policy Committee and the Vice Resident-Admissions The Board then took several actions 
to decide future policy on partitioning. The Board’s decisions were first announced to the 
membership during the business session on Monday, November 12. in New Orleans. 
Since many of you may be unaware of these actions, this letter details the various steps 
leading to the Boards November actions and reports these actions to you. 

The CAS Education Policy Committee was asked to address the issue of whether the CAS 
should adopt a Flexible Education System, simihu in some respects to that implemented by 
the Society of Actuaries. The Education Policy Committee report was presented to the 
Board of Dimcuxs at its September, 1988 meeting. That ‘White Pqer’, report presented an 
objective discussion of the advantages and disadvantages of a partitioned system The. 
entire “White Paper” was provided to the membership as an attachment to the President’s 
letter of March 14.1989. At the end of its report, the Education Policy Committee made 
the following B 

As a result of our deliberations, the Education Policy Committee 
recommends that the CAS adopt a Partitioned Examination System, with no 
electives, for all of its examinations. This recommendation is principally 
founded on the basis of educational merit, including enhancements in the 
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ability of the CAS to achieve educational objectives and in the quality of 
education, without affecting materially the type of FCAS graduate 
produced. 

The Education Policy Committee report concluded with a section entitled “Additional 
Considerations for Implementation.” In that section, the committee listed six additional 
consideradons: 

1. There should be minimal effect due to any new system on candidates 
succeeding under the current system. 

2. 

3. 

Travel time should be affected as little as possible. 

Effective implementation requires that the Syllabus and Examination 
Committees be well infotmed as to the &liberations leading up to 
the adoption of the new system. Representatives from these 
committees should be directly involved throughout the 
implementation process. 

4. 

5. 

Employers must be well informed. 

Performance standards must be established, monitored, and 
evaluated very carefully to ass.ure fair and equitable treatment of all 
candidates. 

6. Consideration must be given to the mode of implementation, i.e., a 
staged implementation versus alI examinations at once. 

It is therefore further recommended that implementation plans be 
codified. with the intended effect in all such amas clearly described 
and subject to an approval process that includes the Board. 

The Board of Directors adopted the recommendations of the Education Policy Committee’s 
report by unanimously passing the following motions: 

That the CAS Board endorses the concept of smaller examination units for Parts 4 
through 10. It directs the Vice hident-Membership to develop a detailed 
implementation plan and schedule which addresses, at a minimum, all of the 
additional considerations for implementation itemized in the Education Policy 
Committee’s report plus seeking input from students about this concept. 

Subsequent to the 1988 Board action, the Partitioned Examination Task Force, chaired by 
Jerry Degemess, was created to determine whether an implementation plan could be 
developed which satisfactorily addressed the various additional considerations itemized by 
the Education Policy Committee. In addition, input was sought &our our Mmbership and 
students, via the President’s letter to the membership of March 14, 1989; the VP- 
Admissions’s letter to the membership of August 10,1989; a student survey conducted by 
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the Partitioned Examination Task Force; and numerous presentations and discussion 
sessions at CAS and regional affiliate matings. 

In addition to Jerry Degerness, the Partitioned E xamination Task Force was staffed by 
eight hardworking individuals repmsentative of a aigniticant cross-section of the CAS, by 
type of work, length of CAS membership, and geography. The Task For&s assignment 
proved even more demanding than originally anticipated, and the individuals on this Task 
Force have all contributi significantly to the Task Force and the Casualty Actuarial 
Society. They deserve our heartfelt thanks and apkxeciation. 

We anticipate publishing the +l report of the Partitioned Examination Task Force in an 
upcoming issue of the v The Board considered a draft of this report at its 
September, 1990 meeting. An oral pre*sentation of the PETF recommendations was also 
made at that meeting and substantive and lengthy discussion took place. The 
rccommmmdadons of the PElF were: 

1. Require systematic study of performance by sub-part prior to every 
partitioning and Syllabus reorganization decision. 

2. Charge the Vice President-Administration (CAS office) with 
collecting and reporting demographic information which may be 
dated to exam performance. 

3. Subject to the appropriate study, partition Part 4 into 4A (interest 
and life contingencies) and 48 (credibility theory and loss 
distributions). 

4. Not partition, at this time, beyond Part 4. 

The Education Policy Committee Gonsidered the PETF recommendations at its October 23 
meeting. The ucommenciations of the Education Policy Cmrmittee were: 

1. Partition Part 4 effective in May of 1992. 

2. On part 5. the committee was evenly divided (3 yes, 3 no) as to 
whether Patt 5 should be partitioned in the near future. 

3. 

4. 

5. 

Not partition Parts 6 and 7 for the foreseeable future. 

~~klcdc of partitioning the Fellowship exams for the 

The committee ah suggested continued study of the potential for 
partitioning of exams beyond the Part 4 and Part 5 level but felt that 
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such study should be part of a broader review of the examination 
process and structure. 

6. Finally, the committee recommended that the Board authorize the 
creation of a database along the lines suggested by the Partitioned 
Examination Task Force and that work on the database begin as 
scwll as practical. 

. . . Use Presldent-Admlsslons . . . 

The Vice President-Admissions presenti the Board with the report of the PETF, the 
recommendations of the Education Policy Committee and a letter that provided the Board 
with an analysis of the various advantages and disadvantages of a partitioned system. It 
was his recommendation that the following motions be positively acted upon by the Board 
OfDiruzmX 

1. That the Executive Council be charged with developing a 
Management Information System that will, at a minimum, allow the 
CAS to properly assess changes in travel time and exam 
performnce and to manage the entire exam process. 

2. 

3. 

That the CAS partition Part 4 into two pieces, effective in 1992. 

That the CAS partition Part 5 into two pieces, with the effective date 
to be either in 1992 or 1993. 

4. 

5. 

ThattheCASnotpartitionParts6and7. 

That the CAS defer any decision with regard to the partitioning of 
the Fellowship examinations for at least three years so that we can 
adequately measure the effect of the above changes to the 
Associateship Syllabus. 

Between the September and November Board meetings, Board members exchanged with 
each other. in writing, their own feelings on this very important subject. Substantial 
discussion and debate took place at the November 11 Board Meeting. The Board placed 
great weight on the advantages of a better capability to keep the syllabus current and to 
improve the educational system for casualty actuaries. The Board decisions may be 
se as follows: 

. Pa13 4 will be partitioned effective May of 1992. 

. Pam 5 will be partitioned effective November of 1993. 

. Both Parts 4 and 5 will be given twice a year beginning with the 
exam session when the exam is first partitioned. Part 4 will be 
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given twice a year beginning in May of 1992 and Part 5 will be 
given twice a year beginning with the November 1993 exam. 

. Parts 6 and 7 will not be partitioned. 

. Consideration of partitioning for the Fellowship exams will be 
&ferted for a least three years. 

. The transition rule currently in place for Part 5 will be extended for 
one year through 1992. Since Part 5 will then bc partitioned 
beginning with the 1993 administration, any individual who 
currently has credit for one of the two pieces of Part 5 will no longer 
have the possibility of losing that aedit if the other half of the exam 
is not passed by the end of the transition period. 

As clarification to the above items, Part 4 will he partitioned into two pieces: 4A will cover 
life contingencies and compound interest 4B will cover credibility and loss distributions. 
Part 5 will be partitioned into two pieces: 5A will cover economics and risk theory; 5B will 
cover finance. 

The need to develop a comprehensive Management Information System was deemed so 
obvious that no motion was considered necessary. This objective is included in the 
Executive Council Goals for 1991. 

In the interest of full disclosum, it is our intention to publish the original report of the 
Education Policy Committee, the report of the PETF and the letters c&rtainmg the most 
recent recommendations of the Education Policy Committee and the Vice Resident- 
Admissions in a forthcoming issue of the w For those of you who wish 
further information on this subject, we recommend those items to you. 

All of us who participated in the discussions concerning partitioning examinations 
appreciate that not everyone agrees with the decision to partition examinations 4 and 5. 
However, there were suong and convincing arguments presented that indicated partitioning 
these examinations would improve the educational system. Consistent with its 
responsibilities, the Board chose to base its decision on what it believed to be in the best 
interests of both our present and future members. I believe that our members, after 
reviewing all the available material and deliberations, will agree that both the process and 
the decision were consistent with the fine traditions of our Society. 

Charles A. Bryan 
President u 
Casualty Actuarial Society 
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Risk Theory in 1901 
From time to time, the Committee on the Theory of Risk will be reprinting 
classic papers (or in this case a book) on risk theory. What follows is the 
committee’s first submission of this series. 

This book, The Economic Theory of Risk and Insurance by Allan Willett, was 

originally published in 1901. It was reprinted in 1951 by the S.S. Huebner 
Foundation for Insurance Education. As stated in the forward of the 
reprint “its true significance lies . . . in the continuous recognition that 
its contents have received from insurance educators and economists.” This 
continues to be the case. 

I first read this book in 1975. It was then part of the CAS Exam Syllabus. 
As I reexamine this book, I realize its significant influence in my 
thinking on such topics as parameter risk, risk loads and the role of 
insurance in a free market economy. 

Glenn Meyers 
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accrcditcd colleges and universities of the United States and 
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of Trustees representing the lift insurance institution. Actual operation 
of the Foundation hds been delegated to the University of PcnnsylvaniJ 
under an administrdtivc l&n submitted by the University and approved 
by the Board of ‘Trustees. The Uni\wsity discharges its responsibili!ics 
through an Administrative Board consisting of six officers and facult) 
members of the University of Pennsylvania and three academic persons 
associated with other institutions. Active management of the Founda- 
tion is entrusted to an Executive Director, appointed by the University 

of Pennsylvania. 

V 
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FOREIVORD 

This is an unusual volume. It is a rcprini-of a doctoral disscrta- 

tion-originally Published in limilcd quantity just fifty years 

ago-with topics now virtually unavailable. But its true signifi. 

cance lies not in such facts bu: in the continuous recognition that 

its contents have received from insurance educators and ccon* 

mists. As Dr. Robert Riegel. Professor of Statistics and Insurance 

at rhe University of Buffalo, said in his Icitcr urging that the 

Foundation issue this under its imprint, “One of the classic 

books on Insurance is Allan H. \!‘illctt’s The &conomic Theory 
oj Risk alfd Insurance, published as one of the Columbia Studies 

in History, Economics and Public Law. This has long been a 

scarce item, in fact, impossible 10 buy, 3lttrough every s~udcn~ 

of Insurance knows rh;lt it W;IS tlw firs1 and still rculains thr 

best tliscussiolr of ihe economic principles of Insurance.” 

Publication of such a voIunw is in accord wirh otw of lhc 

primary objectives of The S. S. Huetmcr Foundation for Insur. 

ante Education, which is to publish research theses and other 

studies that constitute a distinct contribution directly or indi- 

rectly to insurance knowledge. In conformily wiih this objective. 

the Foundation has already undertaken ihe issuance of two 

series of volunrcs, known as “I4uchncr FOulldillioll Lrrlures” 
sIltI “1 Jlrrl~ltr~ I~uutdntlu~r Slutlirs.” Itic hIat rrtica ~WII~I irrrt); 

a compilation of addresses on selerretl insurance topics and the 

second presenting the results of thorough research in specific 

areas, In re-publishing Dr. \Villett’s thesis it seems appropriate 

to group it with the “Studies” series. 

The probabilily of a volume proving useful to leachers engaged 

in insurance educational work, especially on the college level, 

has been a prime consideration in the Foundation’s publication 

policy. Experienced insurance teachers whose views were soughi 

by the Administrative Board on the wisdom of publishing this 

particular work were unanimous in their conviction that (he 
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Foundation w*ould bc rcndcring ;I genuine scrvicc to irisurancc 

leachers and their students in takiilg such action. But its value 

to others, such as teachers and students in pure and applicrl 

economics, and persons concerned with the broad areas of busi- 

ncss organization and management. should not be ovcrlookcd. 

In [act, when comparison is matte of the status today of insur- 

ante ctlucation and of collcgiatc education for business gcncrally 

with the relatively small beginnings tlurt had been made along 

both lines when this dissertation first appeared, it is not incon- 

ceivable that its benefits may bc more widespread and significant 

during the half-century to come than in that which has passed. 

Dr. \Villett, son of a Baptist minister, was born in 1863 at 

Southwick, Massachusetts, He prepared for collcgc at the Conncc- 

ticut Literary Institution, from which he entered Brown Uni- 

versity whcrc he speci;tli7ctl in Latin and Greek. After his 

graduation from Brown in 188G, he taught the classics for a 

number of years in secondary schools and in Urbana University, 

Urbana, Ohio. A growing interest in the lieltl of economics 

prompted him to cntcr Columbia University in 1898 and to study 

for the doctor-arc, with particular cmI>hasis upon the economic 

theory of risk and insurance. He rcceivod the dcgrcc of Doctor 

of Philosophy in !901, submitting the thesis here presented in 

partial fulfillment of.thc requirements. From 1901 to 1905, Dr. 

Willett taught Economics at Brown University and then joined 

the faculty of the newly established Carnegie Institute of Tech- 

nology where he later introduced a new branch of technical 

training known as commercial engineering. During World \Var I 

Itc wets CIIKII~~CLI in KIII’ \vork itt \Vnrhitr8trui with rhf Ilurrctn of 

Labor Statistics but in 1920 became Statistician of the h’ational 

Coal Association, with which he remained until his retirement 

in 1939. He now resides in Biloxi, hlississippi. It is interesting to 

note that Dr. Willett’s academic and professional interests have 

been transmitted to his three sons, Dr. Hurd Curtis Willett. 

Professor of Meteorology at Massachusetts Institute of Technol- 

ogy, Dr. Edward Francis Willett, Professor of Economics at 

Smith College, and hlerrill Hosmcr \Villett, Civil Engineer, 

rletropolitan BOAJC~ of Transportation, New York City. 

Grateful acknowledgment is made to our versatile author and 

to Columbia IJnivcrsity Press for granting to the Founclation 
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the right of t.cpriiitili;;. It is in nowise a reflection on them to 

point out that, although publication of this \,olumc has been 

sponsored by the Foundation, the very nature of the purposes 

for which the Foundation was crcatctl prccludcs it from taking 

an editorial position on contro\,ersial theories or practices 

relaling to insurance. 

DAVIII hfCCAHAN 

E.xecu!ivc Dircclor 
The S. S. H1rc6rwr Foundotiora /or 

Ins~rroncc Education 
Philadelphia 

September, 1951 
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PREFACE 

The following study deals almost exclusively with the idealized 

conditions of the static state. It only incidentally attempts to 

show the bearing of the static laws on the phenomena of the real 

world or the practices of existing insurance companies. It must 

consequently wear something of the air of unreality which at- 

taches to all discussions that deal largely with abstractions. Its 

only purpose is to shed a little light on a rather neglected portion 

of pure economic theory. 

A word of esplanation may be in order with regard to my fail- 

ure to give credit to others in all cases for ideas which have been 

published before. This has sometimes been due to the fact that 

the ideas were so much common property that it was impossible 

to assign them to any particular writer. In other instances the 

omission is to be esplaincd on the ground that in the course of a 

considerable amount of reading on the subject of insurance, the 

significance of many statements was overlooked at the time when 

they werearead. After their importance had come to be appreci- 

aced, it was not always possible to trace them to their sources. 

It gives me pleasure to acknowledge my indebtedness to my 

friend, Professor James P. Kellcy, for the valuable assistance 

which he has given me in preparing this book for the press. He 

kindly undertook to read it all in the proof, and 1 have been 

indebted to his suggestions for many improvements. both in 

substance and in form. 

AUAN H. WIUE~. 

Columbia University, May 20, 1901. 

xi 
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xxiv THEORY OF RISK AND INSURANCE 

It is clear that under free competition such a profit must 

always bc transient; it can endure only while the monopoly cn- 

tlurcs. As other factories adopt the same improvement, the supply 

of goods at the lower cost of production is increased, until finally 

the entire demand is supplied at the rcduccd cost and the price 

drops to the level which the new cost justifies. \Vhen that point 

is reached, if we disregard secondary changes induced by the 

primary one, the gain from the improved method of production, 

which at first appeared as a profit in a particular part of the 

industrial system, has become a permanent net addition to the 

productivity of all capital and labor, through the fall in the price 

of the commodity. 

It is clear, therefore, why profit may properly be called a tly- 
namic income. If all dynamic changes were to cease, unequal 

rates of productivity of capital and labor in dificrcnt parts of 

the industrial system would result in a shifting of capital and 

labor from less productive to more productive groups, until a 

uniform rate of productivity had finally been reached. The profit 

would endure only so long as the influcncc of the dynamic change 

was felt; wit)> rile attainment of the pcrfcct static adjustment it 

would cntircly disappear. 

I’rofit. then, nplwars as a result of the abnormal procluctivity 

of Cill)ilill and I;il)or ill sonic part of the industrial system. Like 

all abnormal gains, it is due to a monopoly advantage. But it by 

no means follows that all monopoly gains ought to be classed as 

prolit. Profit has to be distinguished from certain permanent 

monopoly gains which either capital or labor individually may 
1.1 wtc. anil w11ic.h tlicsy III~-, I Ilrwftrrr, , ~hlc to rctnin as their own 
income. 11 certain laborers are ill a position to prevent the free 

flow of labor into their industry and so to keep up the marginal 

productivity of labor in it, they may bc at the same time in a 

position to force from the cmploycrs, in the form of higher wages, 

the cntirc csccss product; and ill the same way, if certain capi- 

talists have a similar monopoly power, they can appropriate to 

tlwrnsclves the resulting monopoly gain. If, howver, the restric- 

tion on the flow of capital into the industry is due to the power 

of the entrepreneur to keep it out, as in the case of his ownership 

ol a paten t-rigli t, tlw resulting abnormal product is an cntre- 

ln-cncur’s profit. Profit is tluc to the increased productivity of 
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the industry as a whole. Laborers as such have no claim to it, as 

tlicy are entirlcd to no more than the marker rate of wages; 

capitalists as such cannot appropriate it, as their reward is de. 

termincd by the market rate of intcrcst. The monopoly gains of 

labor alone or of capital alorlc arc created by the agents which 

receive them; profit is an cstra Ixoduct, created by capital and 

labor as the result of a localized increase of productivity, which 

neither is in a strategic positioli to claiIIi for itself, 

It is profit as thus dchncd which Professor Clark regards as the 

peculiar reward of the entrepreneur. Considered from the side 

of his income, the entreprerrcur is ;; person who is in a position 

to appropriate the results of the extra productivity of capital 

ilrlcl labor. The person to whom such extra gains accrue in any 

industry is the person who has the Icgal right to the residual 

product of the industry. Cilses can bc imagined in which they 

would accrue to one who had contributed neither capital nor 

labor. Such a person would be a prrrr enfrrprcrteur, and his in. 

conic woi~ld bc ptcre profit. Itut it is evident that generally spcak- 

ing the rcsidilal claimant or cntrc’prcncur is at the same time a 

capitalist. I-lc 01~11s the whole or ;I part of the capital invcstctl in 

the industry, and his claim to the residual share of the product 

is basctl on his pt-opcrty rights. Such a person conrbincs tl~e lunc- 

tions of c;lpit;llist ant1 cntrcprcneur, and only that part of his 

income is profit which is in csccss of the return he could obtain 

by allowing another to use his capital in the same way in which 

he is himself using it. 

Such is the conception of the function and reward of the cntre- 

preneur whirh is obtained by ronsi(lcring them from the side of 

income. ‘I’lw IC!5illlIill clainrilnt iti ally intlustly Is the entic. 

prcneur. Evidently it is impossible to reconcile this conccptiolr 

with the popular one described above. If the same term is to be 

employed to tlcnotc the person who is entitled to the residual 

share of the product, callctl profit, and the person who renders 

the con~plcx industrial service commonly attributed to the entrc- 

prcncur, it is ncccssary to show, first, that there are 110 directors 

of industry who are not residual claimants, and, second, that 

there are no residual claimants who arc not directors of industry. 

Neither of these claims can be established unless we give to the 

term director o/ indrtstjy a much broader meaning than it has 
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in popular usage. The owner of a few shares of stock in a large 

corporation is one of the residual claimants, entitled to a portion 

of any profit which may appear; but common economic usage 

hardly justifies us in calling him an entrepreneur. It is true that 

he is legally entitled to a voice in controlling the policy of the 

corporation through his right to vote for the board of directors; 

but such imperfect and remote control as that is not the form 

which is had in mind when the director of industry is spoken of. 

On the other !llrld, the work of directing the productive forces 

of society is often done by men whose income is entirely in the 

form of a fixed salary. Hired managers are frequently the ones 

who inaugurate improvements in any industry or adopt improve. 

ments introcluccd by others, and help to establish the productivity 

rate of wages and interest, which is one of the chief results of 

the activity of the directors of industry. Common usage dots not 

justify us in cienying to such a person the title of entrepreneur. 

If the preceding analysis is correct, it is impossible to establish 

any necessary and universal connection bctwccn the one who 

performs the function of the entrepreneur, as the term is ordin- 

arily used, and the recipient of the residual product of industry 

called profit. A recognition of these facts will clear up many of 

the difficulties which have arisen from the attempt to use the 

same term to denote the two persons. Common custom has un- 

doubtedly hccn on the side of using the word to denote the person 

performing the directive work of society. But, as we have already 

stated, in discussing questions of distribution it is more useful to 

atlnpt n conception of the cntreprcneur which connects him with 

a distinct form of income, than one which is h;~sctl on ;I c~~uplcs 

form of activity, with no definite significance for distril,ution.4 

Functional distribution must logically precede personal; and for 

the purpose of a discussion of functional distribution terms must 

be dclined in such a way that each economic agent may be con- 

nected with a distinct form of income. The conception of the 

entrepreneur as the recipient of the normal profit must be 

acknowledged to be more precise and more serviceable than the 

complex conception commonly attributed to the term. 

4 The cnlrcprencur has a certain funrrion, but it is of a passive. mercantile 
nature, not IO he confounded with the active function of the captain of 
industry. I have placed a great deal nf emphasis upon the income, bccaurc 
ir i< caricr IO identify the cntreprencur by means of It than in any other way. 
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It is cuslomary in econonlic alr;tljsis to speak of capitalists and 

laborers as though they were allrays separate and dirrinct per- 

sons. It is just as convrnien~ many [illlcs to use the conception 01 

a pure enfreprencur, a man who is ncithcr capitalist nor laborer, 

and whose illcoliIc ilic~iIdcs ncithcr wqp llur itiwrest. It is news. 

sary to think of him as a person \\.ho has no capital of his own. 

but is able in SOIIK way to obtain capital from others by payirlg 

tllc market rate of intcrc5r; r\+o ~JCl~f~JrlllS Ilo I;rb0r on his own 

part, but hires the labor of o~hcrs at the market rate of wages; 

to whom the product of lllc indu5lry in the first instance belongs, 

and rvliosc inconic is pure Iji’ofit, the net return which he CIII 

obtain for his product in esccss of the wngcs and interest that 

tie has lo pay for his labor antI c;ltlil:il. In the discussion k’hiih 

follows tlrc tcriii f)tii.c ~iiti~c~~f~iwiir i5 ~Iw;~>s 10 Ix irndcrstood iIh 

this scnsc. 

The pul~c cntrcprcncur with no c;1lJiinl of his OWI~ would 1~ 

at ;L grcar di~atlV;llllil~c iii [llc ;Icrual !\‘01 Id. Pl‘hrIc arc few owners 

of c-alJit;rl ~110 \\~oiilll IJC \\,illitig IO gi\.i. [lip ii\18 of it to l>cr50”\ 

\\'ilh 110 5CCllri~\ 10 (Jffcr for it\ SlfC rCIllil1. '1'hC IllOrC ~0111111011 

form of cnrrc1~lx7icur i3 oiic \\,tio has 5oiile capital of his o\r’n 

which scrvcs as a guarxnrcc fund and rnnhlcs him to obtain more 

capital from others. 1‘0 such ;L i)crsoll I’rofc~snr Clark hx given 

the compound title capilalisr.ollr.~‘~r~t~~t~r.J I shall use rhnl lcrln 

t0 dCllOtC a px.Oli Who Cill~J~Oys his O\\'Il CalJi13! 2nd that Of OdlCrb 

in the production of commodities, ~110 is Ihc origin31 owner of 

the product of the industry. and whose income consist5 of in. 

merest on his own capital and wlwtc~~er net profit may be rca)izcd 

in 111~ siilc of [tic f)rodiicI. \\‘licthcr sp~;~ki~ig of lltc* 1114fc citfrc. 

preneur or of 11~ capitalist-entrepreneur as above ticfincrl, I shall 

for the most par-’ lcave out of consideration that portion of hi5 

income which is attributable to his ol\.n labor and which would 

properly he clnssctl as wages. A pure enrreprencur is one who is 

entrepreneur and nothing clbe, and whose income is normal 

profit; a caj~italist-enrrel,rencur is one who is entrepreneur and 

capitalist, and whose income consisu of interest and profit. And 

5 ‘This term atones by irs dcfinircnas for its lack of breviry. Prmidcnt 
Hxllcy has usctl the term spcculoror with rni1rh the tame meaning. but thir 
word is usd in IOO many other scnsa 10 be \cry prccisc. 1~ imlcfinircn- i* 

I . 
robahly parrI: rcjponslblc for the large bur vagi1c part r5ich risk plats in 
1s theory of dlrtribulinn. 
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while, as has been shown, thcte is no necessary and universal 

connection between the recipient of profit and the captain of 

industry, still it may be said that in general it is the entrepreneur 

as here defined, who performs the directive work of society. It is 

his desire to realize a profit by lowering the cost of producing 

commodities which is the main incentive to industrial progress. 
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distribution his income falls; or WC may difTerentiate the various 

forms of economic income. and identify the entrepreneur by the 

fact that hc rcceivcs a distinct share in the distributive process. 

The problem is usually approached from the side of activity, and 

not of reward. The attempt is made to identify the enrrcpreneur 

by considering what he dots, and not what he receives. He is 

regarded as the captain who marshals and directs the productive 

forces of society. He brings togcthcr labor and capital, to co- 

operate in the production of the commodities which society needs. 

He strives to anticipate future changes in human wants, and to 

adapt the stream of commodities to the demands of society. He 

is perpetually on the alert to devise improvements in organization 

or in methods of production which will diminish his espcnscs, 

and to adopt such improvements when introduced by others. It 

is the activity of entrepreneurs which is continually causing 

divergences between expense of production and price, and it is 

the competition of entrepreneurs which tends to annihilate thcsc 

divergences after they have appeared, and in the end to assure 

to capitalists and laborers the entire product of their industry. 

Under which category of economic activity does this service of 

directing the productive forces of society fall? On this question 

there appears the greatest diversity of opinion. To some the per- 

son who renders it is a laborer, performing a special kind of work, 

and his income appears as wages of management; to others he is 

a capitalist, serving society by carrying risk, and his reward, 

though called by another name, is a form of interest; while still 

others look upon him as a combination of laborer a~cl capitalist, 

and consider his extra gain to be due to the advantage this dual 

role assures him. 

This very diversity of opinion is an indication of the com- 

plexity of the service which the captain of industry renders. He 

is undoubtedly a laborer, and it is necessary to recognize in his 

income an element of wages. Its amount would be determined in 

the same way as the wages of any independent workman are 

determined. It is that part of his income which he could obtain 

by giving the service of his knowledge and ability to an employer. 

He may be a capitalist, and if he is, his income contains an ele- 

ment of interest, which is equal in amount to the return he 

could obtain by allowing another person to use his capital. He 
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may be the residual claimant in the industry which he directs, 

and as such he will receive the profit of the industry, the residual 

product after allowing for the )ny~ncn~ of all labor and capital 

employed, his own included. 

IA’OW in the acccp~cd nomcnclatuw of economic science. the 

term entreprcncur has COI~IC to tlcsignaw this director of industry. 

l3ut it is cvitlcnt that such a conception is extremely com;~lcx. 

involving IIIOI-c than one of the tlistinc t forms of econon1ic 

activity. It is conscclircntly of lirtlc scrvicc in arrcmpls to solve 

problems of distribution. I‘l~e chief ICLISJI~ for differentiating the 

entrepreneur from the other plotfuctii,e agents is the desire to 

dispose of the elenwnt in distribution which is neither wages nor 

interest ( and which is coni~iic~~~l~ called pruli~. In orher words, 

the conception of the entreprenwr which will hc useful in eco- 

nomic analysis is the one which is obtained by approaching the 

problcni from the sitlc of rcwaril instrad of that of activity. 

All wealth is )JI'IJC)klCcd by capilai ;~r:d labor. III an idcal static 

htatc the productivity of all units of c;ll)it:hl is the same. and each 

unit rccci\,es as its share in rhe iiistributivc process rhc portion of 

the product specifically ;II~rilJlll;~t)lc IO il. ‘I’hc 5:imc Ihirig is tme 

of labor. Interesr. tlic tcIurn IO caj,iL;ll. arid h~xgcb. rhc return IO 

Inl~or. alEmb the enlil c ncr 1)rod~1i ( of intlus[ry. litit in a dynamic 

stale this uniformity of pr~Aur[ivir> tloc5 not prt93il. l)\ ii;imi( 

changes arc continually tli~turbing the srntir :Itljllstrncnr. : .\n irn- 

pro\wncnt in tcchniclue, for esa~nple. introd~~rrtl in a particular 

factory bclonf.$ng 10 :I slwcinl iniliIsrry, MlrlIu rhr ~S)'CIISC Of 

producing the conln1otlitv Whit Ii the farlot-y lurns gut. So lorlg 

as lhis factory hirs ;I tiiono~~oly of llrc improvenrcn~, it m;ry cm- 

tinue to sell its outlmt ;tt the price fisetl bv the forn1er cm of 

)JrodIlC[ioI~. r)‘)iC SaIile ;11110\111~ of )Jrm)lIct Ca;l bc tiirnetl o!lI with 

a snlallcr amount of 1.il]bit;ll 31iil labor. or a larger amount of 

product with the snlne anm111t of c;lpital and labor. That is, th( 

productivity of each unit of labor ant1 capital in the group is 

increased. The excess of receipts o\‘er expenses of production. 

with market wages for labor and interest for capital included in 

the latter, is profit. Its source is usually in a dynamic change, 

resulting in a localized lowering of espense of production, or. 

rc.h;lt is the s;Imc thing, in n lotaliwtl incrc2sc in Ihr produrti\ if> 

of capital and labor. 
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the industrial system. Dynamic forces, on the other hand, are 

continually introducing new disturbances into the industrial 

system and creating new variations in the productivity of different 

units of labor and capital. In the world of reality both kinds of 

forces are in oI)eration, the I;cttcr c.ausing new discrcpancics be- 

tween actual values a11d normal values, and the former gradually 

oMitcrating them after they halve been created. 

It is no part of my task to attempt a complete statement of the 

sl)ccific productivity theory ol distribution, or to enter into a 

discussion of the arguments for and against it. But there are two 

points in the theory which must be touched upon in order to 

make the following discussion intelligible. It is my purpose to 

attempt to show the influence of risk and of insurance on static 

rates of wages and interest; and that makes necessary a statement 

of the relation of risk to the static state. I shall also discuss the 

connection between the reward for risk-taking and the income of 

the entrepreneur; and as there is no phase of economic theory 

which is in a more unsettled condition than the doctrine of the 

entrepreneur, a preliminary explanation of the conception of his 

function on which the argument is based seems indispensable. 

THESTATICSTATE 

The conception of the static state is purely ideal. Economists have 

always recognized the necessity of distinguishing between exist- 

ing values and normal or natural values, and have made more or 

less successfJ1 attempts to isolate the forces which contribute to 

the determination of the latter, and to study them apart from 

temporary and local disturbances. What earlier writers did in a 
tnorc or less indefinite and incomplete way, Professor Clark has 

done definitely and completely. He has made a clear and precise 

distinction between the forces which are ITSfJOIlSibk for variations 

of existing values from normal values, and those which are con- 

tinually tending to bring about agreement between the two. To 

the latter class of forces he applies the term static: and the static 

state is one in which all disturbing forces have ceased to act, and 

actual values have been brought into agreement with normal or 

3fatic values. 

The conception of the static state is reached by a process of 

abstraction. It is necessary in the first place to put aside all cco- 
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nomic phenomena which occasion new variations in the produc- 

tivity of different units of labor and capital.1 These are caused by 

dynamic changes, which may be g~oupcd under five heads: 

changes in the quantity of labor, changes in the quantity of 

capital, changes in technical methods of production. changes in 

methods of industrial organization, and changes in human 

wants.2 hlorcovcr the process of abstraction cannot stop here. If 

all tlynnmic changes were to cease, the idcal static state would 

ncvcr be rcalizcd in human society. l’hcrc arc otlwr assumptions 

which have to be madc, SUCII as a high dcgrcc of mobility of 

capital and labor, the uniyersnl prevalence of the economic mo- 

tive,3 and the power of accurately foreseeing the future. There 

1 Professor Clark in his classihcarion of dynamic than n include5 only ruch 
a5 arc found in a pr~gr~xiuc lociely. I\ur he rccognizo I K at a cornplerc science 
of dynamics would halt to inclutlc a diuussion of the etlccu of changes in rhc 
opposilc dirccrion. a rhcory of rclr6grGon as WCII a5 a theory of progrcu. 

2 It has been nuggrs~nl rhar changr3 in Irgal relalions ought 10 be recognized 
as a separate group. This would in~luclc change in laws affecting properly 
rightr. franthiw*. r;l\x[iorl. inlnligr:lricm. aml rhc IiLc. \fanifc5tly 5uch change5 
have a very disturbing cflecr on economic relations; b11[ iI is only in so far LI 
they bring about economic changes. They arc primarily sorial. and all the 
possible secondary changes of ai1 economic nalure are inrlutlrtl in [hc clusihta~ 
lion given ahovc. 

J ‘I’he rcl;ltiorl uf cornpclitiou IO 111r static SI~IC has heen discuss4 by 
hlr. Padan in a rcccnl numtxr of rhc Jourf~nl o/ Politirol Eronomy (Vol. is. 
110. 2. p, IS?, rl wq.). tic proposes 16 include “circumrlanc~ of competition” 
as “an important agcnl of a highly dynamic character.” Hi5 idea of the 
static state involves rhc ab~cnrc of compc!irion. According IO his conception 
“a static slate is simpl an insianrancons phoqraph of a dynamic period 
(tic) at any momcnl.” . 1 fanifestly such a static stale “is incapable of sertine 
a slan~lartl (of w;rgc* arrrl itrlrlot) IW;IUW if is incapable of crraling one. ’ 
l‘hc unequal ralcs of wages and inrc.:c3i brout$i 31~~~1 by Ihc prcvinu5 
dynamic chang~5 wc~uld rimpl,y bc pqc~n~~~ed l\ur it is \ery diflcrcnr with 
llw static rontlilion hclc tlcscr~hctl. If ihr tl!naniic cliangc3 atnnr cnumcraled 
WV, r It, 4 v;,.,* , !hva* w~nlhl IW il llriilrl tlntlng whll h rrpltni on4 Irt*,r 
would be shifting from group lo group. seeking the most rdv~ntagrnur 
cmpI6yni~‘nI. AIIcI a iinrc. h6rVe\cr. rllc r\lrlillK amolIn of Ihc Iwo agcnlr 
woirlcl JIG LO qq~orlirtrtccl rh;il a11 t1111ir 01 l’;li h ictrtrltl he rq~iallv prulorlivc. 
and there would no longer Ix any rcaum for rhilling. Mr. Padan tries 10 
make it appear thnr we have here Iwo kind5 of Italic stale. and that in rhc 
former. according IO Professor Clark. compcfirion i5 imperfect. and in Ihe 
latter pcrfccr. and that pcrfcr~ uompc~ilion is no competition. The faci is. 
of conrsc. rhac rhu inrrrnlctliarc colltlition ir nor a rtaiic state. rha[ the static 
slate is rexhrcl only when lhr ~mdiliwl of unifol m prutlucti\ity prcvailr. 
that such a conrlirion wc~ltl bc ~VIIKI~VIII for lark nf any incnlive IO change, 
and char conrpcliriotl. or the tlcsirc IU ~W~II~I\V WW’S c-conomic ronrlition. i5 
ar~mcd IO bc jurr as “pcrfccr.” III~I i5. “alti\c,” in the one %iw as in che 
odwr. In lhc ideal sl.llil b13rc iI> cllc~~ ia IIUI ~131 in nioiion beiau5e Ihere is 
nu aclvanrage IO 11c gained by ~IOVCIIICIII. RIII IO SW lor char rca>on thal ii is 
rhsnl is as ahsnrtl :I$ [n sav ~lrar ~hr force of r;‘viialion is 1101 arfing on rhe 
waler in a pond if ihcrc ii no nrolioli of (hc cl~ops. 
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assumptions depart more or less from the actual condition of 

things. Labor and capital are far from being absolutely mobile, 

rates of wngcs and interest arc not tlctcrmincd cxclusivcly by 

economic consitlcrations, and the result of illl industrial operation 

does not always agree with the expectations of those who cntcr 

upon it. 

It is the influcncc of lhc last of these disturbing factors on 

static rates of wages and inrercst that we are to seek to determine. 

The ideal static adjustment could be realized only on the condi- 

tion that there were no discrepancies between the anticipated 

and the actual results of economic activity. Production and con- 

sumption must go on either with absolute uniformity or with ;I 

regular periodicity which in a series of years would result in 

uniformity. Unusually warm winters with a reduced consumption 

of woolens and furs, or unusually dry summers with a reduced 

production of agricultural commodities, must occur at stated 

intervals, if at all, so that they may be accurately foreseen and 

l)rovitlccl for. The unreasoning vngarics of fashion, which cause 

unexpected shiftings of value from one form of commodity to 

another, must be replaced by a fixed or a uniformly varying de- 

mand, whose effect on values can be anticipated. 

\Vhilc unforeseen losses are occurring, either through the fail- 

ure of an industrial operation to yield the physical product 

which it was expected to give, or through a variation between 

the anticipated and the actual value of the product, the ideal 

static state is not rcalizcd. Every such loss is in itself a dynamic 

ch;lnge. The possibility of such chnncc variations is one of the 
contlitions ~ll~tler wllicli ecolunic itcti\fily is cilrrictl on. It is a 

fact of experience to which mankind has to adapt itself, just as 

it adapts itseif to the other conditions of its physical environment. 

An unexpected loss, when it occurs, reduces the amount of capital 

at some point in the industrial system, and the failure of an 

anticipated loss to appear leaves an abnormally large amount of 

capital in some part of the system. Every occurrence of either kind 

makes necessary more or less shifting of capital to restore the 

static condition. 

While uncertainty exists, then, the ideal static state can never 

be realized. Not only do the losses cause a disturbance of the 

static adjustment, but the risk of loss also has an influence on 
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economic activity. In discussing the pure static theory it is neces. 

sary to abstract from the possibility ol accidental loss, and to 

assume a tlcgrcc 01 certainty in ltuman allairs which does not 

actually exist. I’llc purpow ol tltc follor\~ing discussion is to re. 

btorc to this conccl)liun the clement ol risli. and to detcrminc in 

what way the static st;ltc, ;IS il (;III IX rcalirctl while risk exists. 

tlillcrs I~OIII tllc idc;ll static st;Itc for ~IIOSC rcaliration the abscncc 

of risk must be assumed. If men sllould acquire no greater con. 

trol over the forces of nature and no better devices Ior restraining 

the irrcgularitics of human conduct, than they now I)osseu, and 

if knowledge and ability to Iurcscc the IIIIII~C should remain in 

their present inlpcrIcct condition, the static stale which would 

develop even alter thr lapse of a loug period of time could be 

only approsiniately perfect. Rates 01 w;~ges arid interest would 

not exactly coincide with static rates. \\‘hy the-y would vary under 

the influence of risk, and to \vllat dcgrec, are the questions which 

we are to try to answr. Xs a mattw 01 convcnicncc we shall refer 

to the perfect adjustment which wul~l be rewlicd in the absence 

of all disturbing forces, including risk itself, as the ideal rfolic 

stale, and to the adjustment which would be reached while risk 

continued to affect human activity, as the npproximnlc sfofic 

stole. And we shalt first endeavor IO discover the effect of the 

existence of risk unmodified by the influence of any social device 

for counteracting it, and then see in what way and to what degree 

the introduction of insurance will modify this inllucnce. 

‘l’tic only plrw2 111 the rlirwy ol rirk which hns hrcn tlirrussctl to 

any extent has concerned the relation which it bears to the Iunc. 

tion and reward ol the cntrcprcnctIr. Dots the income of the 

entrepreneur consist in whole or in part of rctvard for assuming 

risk? The answer to that question will c\,idently depend on the 

definition which is given to the term enlrcprencur. It is nccw 

sary, then, to state clearly the sense in which the term is used, 

before attempting to pass judgment upon the connection of the 

entrepreneur with risk and the reward for assuming it. 

There are two ways of approaching the problem of the entre- 

preneur. I;‘e may seek to dcterminc what forms ol activity he 

carries on, and from them infer under which of the categories of 
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CHAPTER I 

THE NATURE OF RISK 

To live and labor in uncertainty is the common lot of all men. 

Life and health, property and income, are all exposed to count- 

less dangers. The precariousness of the results of human effort 

has been a favorite theme of poets and philosophers of all ages. 

“The best laid schemes o’ mice an’ men Gang aft agley,” and 

the possibility of such a mischance profoundly modifies the con- 

duct of rational beings. In their economic activity in particular 

the influence of uncertainty can bc clearly discerned. \\‘hile exact 

mathematical measurements are in the nature of the case impos. 

sible, the direction of this influence, and to an approximate ex- 

tent its degree, may be ascertained. It has long been considered 

a commonplace of economic theory that the reward of capital. 

and to a less extent the reward of labor, varies directly as the 

degree of risk to which they are exposed as a result of their eco- 

nomic activity. But until recently, no attempt has been made to 

isolate the phenomena of risk and risk-taking, and to determine 

the laws which govern them. The new interest in the subject has 

sprung for the most part from discussions as to the exact nature 

of the function and reward of the entrepreneur. Professor bian- 

goldt in Germany, and Mr. Hawley in the United States, have 

made independent attempts IO elaborate a theory of distribution 
in which the assumption of certain ribks shall be rhc rpccial funt. 

tion of the entrepreneur, and his income the reward for risk- 

taking; and though few writers have adopted their general 

doctrine, the notion that in some way the function of the entre- 

preneur has a peculiar connection with risk is by no means 

uncommon. In all the previous discussion, however, one will 

search in vain for a thorough treatment of the nature of economic 

risk and the way in which its influence makes itself felt. 

!Ve are told by the philosophers that all the activities of thr 

universe are obedient to law. Nowhere have they left any oppor. 
3 
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tunity for ~hc intrusion of chance. Events which appear to take 

place in a purely accidental way are just as much determined as 
those whose occurrence can be accurately foretold. The appear- 

ance of accident is due entirely to human limitations. It is bc- 

cause we do not know all the previous conditions or all the laws 

governing them that a particular phenomenon appears to us lo 

occur by chance. In this sense, then, chance is purely subjective; 

it is merely an appearance, resulting from the imperfection of 

man’s knowlrcige, and not a part of the course of external nature. 

But the term may be used also in an objective sense. By chance 

in that sense is meant the degree of probability that a particular 

event will occur, as it is estimated with the aid of all Ihe attaina- 

ble knowledge of the preceding conditions. II the only fact known 

about the condition of a number of balls in a bottle is that there 

is an equal number of white ones and of black ones, there is an 

even chance that the first hall 10 come out will bc white, and 
this chance is independent of any personal peculiarities of the 
person who estimates it. It is in this objective sense that the term 

is commonly used, and, to avoid any possibility of ambiguity, it 

is in this sense alone that it will bc used in the following pages. 

Uy chance will bc meant the degree of probability of the occur- 

rence of any future event.* It may vary all the way from absolute 

certainty that an event will not occur, through the difIerent de- 

grees of probability, to absolute certainty that it will occur. 

Chance affects economic activity through the psychological 

influence of uncertainty. Man’s conduct is modified in one way 
hy r.rblninK PVCII~~ which hc can tlcfinitcly foresee ant1 provide 

for, though he can do nothing to prevent their occurrence; it is 
affected in a different way by events which are only possible, and 

which may never occur, or may occur at an unexpected time. In 

the latter case he will not act just as he would if he knew that 

they would occur, and occur at a definite time, and he will not 

act just as he would if he knew they would not occur at all. His 

conduct will be modified by the very uncertainty as to the occur- 
rence of the future event, that is, by what appears to him as 

chance. 
A distinction must be made and kept clearly in mind between 

1 This term may also be used to denote the 
occurred in the past, when it ir inlposlible to o taln any ccrtaln InformatIon 

pro,bability tba! a? event has 

about it. Premiums for the Insurance of overdue ships are determined partly 
by the chance of loti u estimated from put experience. 
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the chance, or the tlcgrec of probability. and the degree of un- 

certainty. hlanifcscly chc grcacesc degree of uncertainly dots not 

accompany the greatest degree of probability. \Vhen the chance is 

zero, the uncertainty is also zero. .A slight degree of probability 

brings with it a slight degree of unccrcairrcy. But the two cannot 

go on indefinitely increasing at the same rate, as at the end of the 

series we should have the absurd combination of the highest de- 

gree of f)robability, which is ccrcaincy. with the highest degree of 

uncercaincy. The uncertainty is the greatest when the chances are 

even, chat is, when the degree of probability is represcnccd by 

the fraction I/!, In such a case we say chat there is nothing to 

show what the ou~comc will be. As we go from an even chance 

either cowards 6caccr I)robability or cowards less probability, 

the uncertainty diminishes, and at either end of the series it 

encircly disappears. For esamplc, there is an even chance that 

the first card drawn from ;I perfect pack will be red or black. and 

there is absolucc clnccrtainty as co which it will be. If, however, 

one of t!le red suits is rcplaccd by a third black suit, the degree 

of probability is altered. The chance of drawing a red card is 

now one in four, aml the chance of tlr;lrving a black orw is three 

in four. The chance has been incrc;lscd or dccrcascd, according 

to the color whose appcarancc is made che b:lsis of comparison. 

But the degree of unce!caincy has been reduced, and this is 

equally true of the uncertainty about the appearance of either 

color. And after a black suit has been subscicutcd for the remain- 

ing red suit, the chance of dra-wing a red card has been reduced 

to zero, and chc chance of drawing a black card has been in. 
Cl’CilSCll (0 II Illllltll~C~l I)Cl. CClll, whilr ;111 rlntrrrainty as to which 

color will be drawn has disappeared. 

I have dwelt at such length upon this simple distinction be- 

cause of its fundamental importance for the determination of 

the nature of risk. The word risk. as it is employed in common 

speech, is by no means free from ambiguity. It is sometimes used 

in a subjective sense to denote the act of caking a chance, but 

more commonly and preferably in an objective sense co denote 

some condition of the external world. To avoid ambiguity its 

use in the following pages will be confined co this latter sense. 

The act of incurring a risk will be called risk-taking or the as- 

sumption of risk. 

But even when used in this objective sense its significance is 
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not always the same. It is possible to think of risk either in rela- 

tion to probability or in relation to uncertainty. As the degree 

of probability of loss increases from zero CO one hundred per 

cent, the degree of risk may be said CO increase port' passrr. This 

is undoubtedly the way in which the term is ordinarily used. A 

person who should enter upon an undertaking in which the 

chances were ninety in a hundred that it would result in failure, 

would undoubccdly bc said co run a tremendous risk. Rut if the 

term is used in this sense, it wi11 not bc true, as I shall accempc 

co show later on, that the s!~et’ial net reward for assuming risk 

invariably incrcascs as chc degree of risk increases. This ncc pre- 

mium increases as the uncertainty increases; but after the point 

of even chances is passed, the cinccrtainty diminishes as IIce 

probability increases. Reyond chat point, therefore, the net 

premium for risk-caking will also diminish as the probability of 

the occurrence of rhe loss increases. IVhcn the loss is certain to 

occur the premium encircly clisap!)cars, as in the case of the 

ordinary rc!~laccment of ca!)ita! used up in productive o!)eracions. 

As, however. the risks assu~ned irk intlccstrial lift arc t~st~:~lly well 

below the IJoint of even chances, so that the uncertainty as CO the 

outcome increases as the probability of loss increases, it will be 

more convenient to continue the discussion as though such risks 

only were co be considered. Whatever statements are intended to 

apply to greater chances will be put in a form that will make 

their application clear. 

This is not the place to undertake to establish the law laid 
down rchuvc, My only rcnson frrr mcntinnin~ ic here is co show 

why it seems necessary co define risk with reference co the degree 

of uncertainty about the occurrence of a loss, and not with refer- 

ence to the degree of probability that it will occur. Risk in this 

sense is the objective correlative of the subjective uncertainty. It 

is the uncertainty considered as embodied in the course of events 

in the external world, of which the subjective uncertainty is a 

more or less faithful interpretation.2 

2 This definition involves considerable departure from ordinary usage. The 
word uncerloinfy might be used in this objective sense. or a new term might 
be coined to designate its objective aspect. But it has seemed better co keep 
to the term ordinarily used by economists in this connection. It is important 
not only CO develop more clearly than has yet been done the effect of risk on 
economic ‘activity, but also to note chat many of the statements commonly 
made about it are true only when the term is defined in this way. 
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Considering risk in this sense, WC find that the method by 

which the degree of risk may be ascertained depends upon the 

relative perfection of the knorvlcdge of preceding conditions. In 

some cases it may be known directly from the circumstances 

attending it. The uncertainty about the color of a card drawn at 

random from a perfect pack is of this kind. Ko one would con. 

sidcr that the chance at the tenth trial ws altered by the fact 

that at every one of the preceding nine trials a red card had been 

drawn. but W~CII no such tlcftnirc k~~o\~~icclgc of prcccdin~ COII~ 

ditions is attain;llJlc, the dcg~,cc of I isk is cstiruatrtl iI1 ;I clillrrrnt 

way. It is nsccrt;rinctl IJ~ alq)lying rhc ICIW of orobability to the 

accumulated results of past cspericnce. The chance that a par- 

ticllhr IOSS Will mcllr iS dciloled \Jy th.! fr3ction esprcssing the 

ratio bctwcen the actual number of such losses and the possible 

number in a given period of time. If during each year for a series 

of years the loss has been one in one hundred in the c;rse of build. 

ings of a certain kind, the chance that a similar building will hr 

destroyccl during the following year is cxprcsscd by the fraction 

rh,-,,, on condition that thcrc is no apprcciablc change in the 

methods adopted for preventing Loss. If for the moment WC as- 

sume that it is known that the actual number of losses every year 

will correspond with the average number, the only uncertainty 

for the group as a whole will be as to which of the buildings will 

be the one to suffer the loss. The chance that any particular 

building will be destroyed will be one in a hundred, but the 

number of losses for the group as a whole will be fixed. 

Rut as a matter of fact the loss for the group as a whole is not 
likely to correspond esac~ly with the aver-age luso as drtcrrninetl 

by past experience. The actual number of losses in any year will 

vary more or less from the average. This variation is not abso- 

lutely indefinite. fly the laws of chance a figure can be obtained 

which will indicate the probable variation of the actual number 

of losses from the average. This figure will vary in different cases 

according to the nature of the series from which the avcragc has 

been obtained. The probable variation will be much less in the 

case of a series in which the losses from year to year have varied 

little from the average, than it will be in the case of a series which 

shows great fluctuations. Thus, to take a simple illustration, if 

the losses for four years have been I, I I, 30 and 18 per hundred, 
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the average is I5 per hundrctl. but it is cviclent that the actual 

number may vary greatly from the average. If on the other hand 

the series had been 13, 14, 16 and 17, while the average would 

have been the same ;I) before, the actual number for the follow- 

ing year w011Id bc mucl~ more likely to be near the average. The 

probable variation of tlic actual number of losses from thC 

average may be ascertained by calculating the average of the 

actunl variations tlrlring tile series of ycnrs under observation. 

Thus in the lirst illustration given above, the variations wcrc 

respcxtivcly 14, 4, 15 ;rnd 3, givilig ~11 ;tvcr;lge variation of 9. In 

the second scrics the variatiolrs \\‘c’I’c’ 2, I, I and 2, and the average 

was 154. It is cvitlcnt, thercforc, that the grcatcr the fluctuations 

are from year to year in the number of losses, the grcatcr is the 

uncertainty as to the nutiilxr which will occur in a particular 

year. It nlust bc borne in mind tll;tt risk is conncctcd with the 

uncertainty. If the niimbcr of losses ~ti;iy vary from I to 30, the 

area of uncertainty includes the entire number of possible losses; 

but if the number may vary only from 13 to 17, then w,hatever 

may be the uncertainty about the fate of any particular building, 

for the group as a whole 13 losses can be counted upon, and the 

arca of uncertainty includes only the ?I losses from the 13th to 

ihe 17th. 

This distinction Ixtwccrl Ihc certain and the unccrlain losses 

is of the utmost importance. If, as 1 sllall attempt to show, un- 

certainty imposes a cost upon society, the removal of the uncer- 

tainty will in itself be a source of gain-not that the rcplnceiiicnl 

of the possibility of a small amount of loss by the certainty of a 

larjic amnun would result in ;I ticl gain. The effect of the occur- 

rcnce of disaster is in itself the !YilI1IC. whether it was foreseen or 

not. It is the destruction of a certain amount of capital. But the 

net result of the occurrence of a certain amount of loss which 

was definitely foreseen, is different from the net result of the 

occurrence of the same amount of loss, plus previous uncertainty 

whether it would be greater or smaller. And the influence of the 

latter element is greater when the anticipation of future loss is 

based on an average obtained from a fluctuating series of past 

losses. The greater the probable variation of the actual loss from 

the average, the greater the degree of uncertainty. 

Finally it must be noted that the probable variation varies 
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with the nunlber of c;ls(5 includctl in 3 group. ;\ccor(Iinp; to tlte 

well-known statistical l;lw’, the figure clcnotirig the probable var- 

iation incrcuscs only as lhc square root of the iiumbcr of casts. 

Increasing the number of similar risks n huntlrcdfold increases the 

l)~‘(~b:~ldc wr’iatior1 lJy 011iv tc11foltl. lf for CS;IIII~~~ I~‘c’ ;IWII~IC that 

past cs~xricnce, b;~rctl 011 the obscrvntion of 10,000 cases for a 

nunibcr of years, has sltown ll~nt on the awr3gc nnc ho~~sc in 

every tl10~1~111tl is clcsrro~ctl hy lirc c;irh ycnr, Ihc avcrngc loss has 

bccll 10 ~lOllSCS ;I )‘CLlt. l%llt tht! ;IrIll;ll lOS5 h;lS V;ll’iCtl frtJlJJ )lW 10 

pr. ‘I’hC ~~r0lJ;IlJlC v;iriIrtioii of ihc ;ttlrlill loss fr~olu 1lJc irVCI;lK:c 

can Ix rlctcrti1iriccl only by ;i (.;ilclIlntim tJ;~srtl on rhc xtu;~l 

losses tliiririg the yc;irs untlcr olJwrv;Itior1. Hiit wc will 3ssuIiie 11131 

for 10,000 cxcs this \2riation is 5. ~l’hcri if tlicrc is no cliangc iii 

the cl~ricc of tlestrurliorl to which the houses arc rspo5cd, the loss 

IICXL jwtr l\*ill fJl.ob;IlJly lx IJCtWccl1 5 illlll 15. It is probalk thnl 

as maiiy ;IS !, ;11111 ii0 1110rc than 15 01 ilk- houwb will lurri. ‘Tire 

area of iiricerlai11t~, then. is 10, or I./IO of I per cent of the num- 

ber of casts. lf WC rlo~’ iiicrcasc tllc r1ul1ltJcr of houses esposcd to 

the sar11c’ danger a huritlrctlfold, froiir 10,000 to I ,OOO.OOO. the IV- 

elagc 10% will IJC 1,000, bllt tflc ])JdJ:lfJk \tiriatiOli of the aCtllal 

loss from the nvcragc will not incr~c;~w R. huntlrctlfold. from 5 

to 500, but only tcr1folti. rr-Olll j to 50. .I‘hc ac-rt~nl loss nest yc3r 

will probably be bctwccri 950 and 1050. ‘I‘hc arca of unccrt;iinly is 

now 100, or l/100 of I per cent of rhc nunlbcr of casts. \\‘e have 

used the term (~ren o/ rlncerlainly to dcnotc the number of cases 

lying between the largest prob;lblc nurnbcr of losrcs. or- the aver- 

age plus the probable variation. nlltl [IlC smllcst }“olJnldc 1111111- 

Ix-r. or llw :iwr;iK:l* 1nill1ls tlw lJ~~d);ilJlr v;lri;lli~m.8 \\‘I- rli;by 53) 

then th:tr the arc;i of unwi tailit! i1rcredso ~5 tJw vlii;Irc rtmt (4 

the nulnbcr of cases, and that its mtio to the entire number of 

cases hcconics corrcspontlingly less. 

Risk, in the scnsc in which WC arc to use the tern1, is, so to 

speak, the objcctifictl unccrtdinty as to Ihc occurrence of an 

3 I need not point OUI thar the aterage vnrialion irrrlf tlenoIcs only a 
probability and not a ccrrainty. There is additional uncertainty as to the 
extcnl to which the actual variation in any ,ycar will vary from the probable. 
I have no[ thought it necessary to conrldcr the various dcviccr of the 
mathcmalicianr for obtaininK more significant figures than averaga. Sly onlv 
purpose is IO show that with the increase in the numlxr of cases the actual 
degree of uncertainly for the entire group diminishes. and that fact is 
sufficiently well brought OUI by the use of crude arerago. 
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undcsircd cvcnt. It varies with the uncertainty and not with the 

degree of probability. In that sense the degree of risk in any in- 

dividual case is a definite qttantity. It may be ascertninctl in some 

cases by direct observation of the conditions on which the pas- 

sibility of the occurrence of the event dcpcnds. \\‘hcn st~ch knowI. 

edge can not be obtained directly, it is sought indirectly by ,a 

statistical study of the results of past experience ‘I‘hc chance of 

llic occurrcncc of a loss is dcnotcd by l11c fraction cxl)rcssing the 

ratio between the actual number of losses and the possible 11un1- 

ber in a given period of time. The value of this figure varies with 

the regularity of the series from which it has been obtained. 

There is greater uncertainty about the number of losses that will 

occur in a given year when the average has been obtained from a 

fluctuating series than when it has been obtained from one which 

was comparatively uniform. The figure expressing the average 

variation of the actual losses from the average loss for a number 

of years is called the probable variation. The greater the ratio 

bctwecn the prol~~blc variation and the whole number of cases, 

the grcatcr is the uncertainty. The probahlc variation increases 

only as the square root of the number of casts, therefore its ratio 

to the whole number becomes less as the number is increased. 

Consequently the more intlividu;rl cases there iIlT includcc! in a 

group, the Icss is. the uncertainty as to the amount of loss which 

the group as a whole will suffer. The bearing of these laws upon 

economic conduct, and their significance for economic theory. 

will appear in subsequent chapters. 
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CHAPTER II 

CLASSES OF RISKS 

CAPIT.-\L of any kind is exposed to a certain liability of IOU. 

but the degree of risk varies greatly in diAerent forms of invest- 

ment. In the same way participation in any form of industrial 

activity may bring with it some chance of personal injury, but the 

degree of danger is not the same in ail occupations. The mini. 

mum degree of risk incurred by the choice of capital goods rather 

than consumption goods, or by using one’s power in any kind of 

work, does not have the same kind of influence on economic 

activity as the additional risk involved in particular employ. 

merits. The former affects directly ttic willingness of nten to 

labor or to accumulate capital; the latter affects their choice of 

the manner in which they shall employ their labor or capi1at.t 

These two kinds of risk may be called tcc~non~ir. because their 

existence is due to participation in economic life. 

There arc other risks to which men arc csposed. the esistrnre 

of which is not the result of economic activity. In contrast IO the 

former kind these may bc called cxtm~ccormrrlir. Of this kind is 

ltw clirt~gcv of cc~ntr;it~tifr~ ;I cotit;tRi4Iiis cli~riirc, tu which all men 

are Iilore or ICsS eXpost!d, or the ~Jossibiiity of the loss of cOnsullIp. 

tion goods by fire or theft. Such risks may affect economic activity; 

but not in the same way as those will affect it which are incurred 

as an incident of the activity itself. It is one question how a man 

will act because hc is exposed to a certain degree of risk; it is a 

different question how he will act when the degree of risk depends 

on his conduct. It is with economic risk alone that we shall be 

I Cf. Hagnn: “Risk an Economic Focror.” @ark+ Journal of Econonrh, 
vol. ix, p, 410. Xlr. Hayna regards rhc minimum degree of risk IO which 
all capital is esposcd as incffcctivc. Such an adjective. however. can hardly 
hc applied IO il. It is certainly “cffcctivc.” hut 11s ct7cc1 is no1 of rhc same 
sort as that of the addirional risk invol\cd in some inv~rmcncr. 
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concerned; that is, with the risk that a man incurs on account of 

his participation in economic life.2 

If the subjective value which a person puts upon any cornmod. 

icy is higher than its objective exchange value, the loss of the 

commodity will cause a greater feeling of discomfort than would 

be occasioned by the loss of an equally costly article, to which no 

sentimental value attached. It is in general to consumption goods 

that such abnormal values belong. Souvenirs and heirlooms whose 

market value is slight may be prized very highly by their posscs- 

sors on account of their past associations. A particular book or 

articlc of furniture may become so necessary to the comfort of its 

owner that the loss of it will affect him like the departure of a 

familiar friend. Occasionally the same sort of personal altachment 

may spring up towards some capital good, as the boat used for a 

long time by a fisherman, or the building in which a man’s busi- 

ness life has been spent. The loss of such a commodity causes a 

certain amount of personal suffering which is not relieved by the 

recovery of its market value; ant1 the risk of losing it will have a 

grcarer influence than the risk of losing an indiffcrcnt commodity 

of equal value. To this possibility of undergoing pcrsonnl suller- 

ing through the loss of any commotlity may bc given the nnmc 

personal risk. It is so rarely that its influcncc is felt in the cast of 

capital goods that it will not bc necessary to consider it in discuss. 

ing the risk to capital. A capitalist is nearly always indifferent 

about the loss of capital goods of any kind, if he is certain that 

the full value of the lost property will be restored to him. In most 

(II rhc risks which he ;ISBUIWJ this pcrsanal rlcmcnt is cntircly 

lacking. 

It is very different with many of the dangers to which the la- 

borer is exposed. The economic risk which threatens him is loss 

of income. This may be brought about in various ways. Sometimes 

it is attended with great physical su%ring, as when a painful ac- 

cident incapacitates him for labor; sometimes it brings with it 

freedom from the necessity of toil, as when it is due to the impossi- 

2 It is conceivable that ~hcrc may be a diminution of risk instead of an 
increase, as a rcsuh of economic activity. Thus wealth invested in ovcrnmcnt 
bonds is exposctl to Icu danger than wealth in rhc form of \igh-priced 
driving-horses kept for pleasure. In such cnsrs the opportunity of avoiding risk 
will have an influence prcciscly the opposite of that exerted by the ncccssity 
of incurring greater risk: but they occur so rarely that they need not be con- 
ridered in a gcncral discussion. 
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bility of obtaining employment. In ncithcr case will the certainty 

of obtaining an income equal to the one he was receiving make 

the laborer indifferent to the possibility of the occurrence of the 

event. He will not be willing to endure the physical suffering 

resulting from the accident, just because his income will h con. 

tinued; and he will be more than willing to give up the search for 

employment, if he can obtain as large an income without work as 

with it. 

\Ve have here an important distinction between the dangers 

which threaten labor and those to which capital is subjected. In 

nearly all the dangers to which labor is exposed, there is involved 

a considerable share of what I have called the personal clcmcnt. 

while the dangers threatening capital are almost entirely free 

from it. This fundamental distinction brings with it others no 

less important, t,clating to the l)oGbility of transferring risk, and 

the cffcct which this possibility h;ls on the conduct rrf the person 

who makes the transfer. For that reason it seems inadvisable to at. 

tempt to deal with the two kinds of risk in the same discussion. 

In Ihc fot1owirlg 1~;igcs ~2 arc COIlccrIled almost CSCltIsivCly with 

risks to capital. \\!henevcr it sc’cms necessary to make any state. 

mcnts about the relation of labor to risk, they will be cspressed 

in such a way as to indicate rhc class of risks to which they apply. 

Risks to capital may bc classiiicd in various ways from dilferent 

points of view and for cliffercnr purposes. A classification which is 

of great importance for the technique of insurance is based on the 

nature of the uncertainty. There may be uncertainty whether the 

cvcnt will OCCIII’, whui it will take I)lnre, or in what w3y-rns1rs 
ifIC-tYYfU5 (111, f/"""'fCJ, 01' f/I'fMJ'fO. ‘I’hur, with rcfelclicc to a loaf. 

titular building, there is uncertainty whether it will ever be de- 

stroyed, when its destruction will occur, and whether it will be 

due to fire or flood, wind or lightning. The beater the number of 

these kinds of risk involved in a given case, the greater is the rc. 

sulting uncertainty. Insurance companies usually limit their re- 

sponsibility to losses occurring within a fixed time, and in one 

or more specified ways. 

A second form of classification is based on the character of the 

possible loss. There is the possibility that existing wealth may be 

lost by its owner, and the possibility that expected fllture wealth 

may never bc ohraincd. \\‘e may distinguish these forms of loss as 
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positive and negative. The destruction of a building by fire illus- 

trates the former kind; the failure to find the expected market 

for a commodity is an example of the latter. This classification is 

of importance for the theory of risk, since the peculiar form of 

loss caused by uncertainty is entirely of the negative kind. Writers 

on insurance have had in mind much the same distinction in 

their recognition of the difference between present and future 

values. To a certain extent also it corresponds to the distinction 

between loss of capital and loss of income from capital. 

A more fundamental and significant classification of risks than 

any yet noted is based on the distinction between static and dy- 

namic losses, We have already spoken of the difference between 

static forces and dynamic forces, and have shown that the concep- 

tion of the ideal static state, with an absolutely unchanging 

amount of capital apportioned in such a way as LO bc uniformly 

productive, is inconsislcnt with the cxistencc of risk. For risk 

involves the possibility of a divergence between the cxpeclcd 

course of events and the course actually realized; and e\~y such 

divergence will result in a change cilhcr in the amount of capital 

or in its apj~ortionrnent, and so in a disturbance of the static ad- 

jll~llllC!lI. ‘111c ~I,)II l~,~,~~~~~~‘c~l~~~* of ;III rs~~c~cd lass will hnvc this 

411~111t IIIIIS (‘llt’t I -15 \rc*ll :I% 111~ OC’~~UI’ICIII‘C of nn unrs[x’ctCd loss. 

IfI Illi sctlsc. tllrrcforc, tllc cxllression stnlir risk itt\,olvcs n rontrn- 

tliction of terms. 

But we may conceive of a static state of a modified form, which 

shall embrace the element of uncertainty from which man’s eco- 

nomic life can never be free. In this approximate static state 

cerlain forms of risk, that is. the possibility of certain forms of 

accidental loss, will still survive. These risks may be called static, 

because their existence does not depend upon the occurrence of 

dynamic changes. 3 They are connected with losses caused by the 

irregular action of the forces of nature or the mistakes and mis- 

deeds of human beings. According to the occasion of the loss, they 

may be further subdivided. Some are caused by inanimntc forces, 

as fire, wind, or water; others by the action of animal or plant life, 

3 A slight amount of dynamic risk would also be 
cr 

resent so long as there 
were slight local changes in the amount of capital, ue to the failure of the 
actual course of evcnb to agree with the expected course. Every surh minute 
dynamic change would slightly affect values in other parts of the crotlomic 
system. 
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as moth or mould; others by the carelessness either of the owner 

of the wealth destroyed or of another person, which give oppor- 

tunity for the unfavorable action of animate or inanimate nature; 

and still others by the fraud or violence of the criminally dis- 

posed, seeking to appropriate to their own use wealth which dm 

not belong to them. All these forms of loss will continue while 

human life cndurcs, and uncertainty as to the exact time or 

amount of loss to be anticipated from these sources involves also 

the existence of static risk. 

Dynamic risks arc those involved in the possibility of dynamic 

changes. h’ot all dynamic changes. however, are equally impor- 

tant in this connection; for it is not the change itself which con- 

stitutes the risk, but the unccrt;linty about the time or amount of 

future chnngcs. Growth of population and increase of capital 

take place with colnl)ar;ttive rrgulariry, and thercforc cause little 

incidciltal loss, csccpt iii so far as thy may bc necessary to OIIC 

ol the other dynamic changes, illld pave the way for it. It is with 

changes in I1i1111;1i~ wants, and still more with improvements in 

machinery ;11id rrtganiLaIion, ihat thr grc;ilot ;IIIIYUI~~ of uncer. 

tainty is connecrcd.4 Those inclutlcd in the first of 11~~ groul)\ 

originate on the side of consumption: those in the second. on that 

of productitrrl. 1-0 Sc)IIlC C’sleilt the former arc capable of being 

anticipatcci or CVCII controlled, while the latter occur in the most 

irregular and uncertain ways, and to that extent there is greater 

risk connected with the latter than with the former. No one thing 

is more essential for success in modern businas than the ability to 

forecast future clrailgcs in the dcsircs of coii9Jmers. It is impor. 

tant to note also that the loss IIKI~ result from the non+ccurrcnce 

of an anticipated ei’clrt, as well as from the occurrence of one 

which was not anticipated; and that the special cost entailed upon 

society by the existence of risk will have to be borne whether or 

not the uncertain loss actually occurs. 

4 Certain short-time fluctuations in human vrn~r would exist c\en in ~hr 
static state. With change of season would come than 
commodities: and csceptional events. such +I the I! 

u in the consumption of 
earh of a ruler and the 

consqucnt general assumption of mourning. would cause temponly altera. 
rionr In the character of the articla tfcm~nckd. So far as these fluctuations 
occurred with uniform regularity. they could be provided for with accur;lq 
and would involve no risk. So far as the time of their occurrence and the 
extent of the change could not !X forcsccn, the porribilitp of surh change 
would be 3 form of static risk. 
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Examples of the losses caused by these dynamic changes are to 

be found on every hand. The tide of fashionable travel turns 

from scnshorc to mountains, and large investments of capital at 

ocean resorts low their value. J3icyclcs and automobiles arc’ 11sct1 

hy people who formerly wnntcd horses and carriages, and the 

value of the Iattcr tlcclincs. An uncxpcctetl change in the fashion- 

ahlc color Ic;ivcs nianiif;lcturcrs nnd dcnlcrs with stocks of goods 

which they are obligctl to sell at ~xxlu~cd prices. The clfcct of im- 

provcmen ts i I I I,icchnnical and chemical npplianccs is equally 

obviour. A system of street railways opcratctl hy cnblc was intro- 

riucctl in a wcstcrn city, and Ivhcn iI< CiII’CCr of usCfl~lllcss hd 

hardly Ixgun, it w:ts rcplncctl ;it great cxpcnsc by a system opcr- 

atccl by electricity. A Ilouring mill was fitted up with the best 

available machinery, and within a very short time the new ma- 

chinery was discarded, and an improved pattern introduced at an 

expense of hundreds of thousands of dollars. Every investment of 

capital in forms whose usefulness is limited to the Jwoduction of 

ii S]JCcifiC COlillllOdi~y, iS CxpScd 10 the d;lngC!r (Jf lOSing ih va~lle 

through tlisroverics or inwntions which render it obsolete and 

11JcIcss. 

There is a special form of dynamic risk which needs to be 

pointed out, both on account of the Jargc p;irt it plays in 

modern industrial lift and becatlse of its great theoretical im- 

portance, In a state o[ society like the present, in which wealth 

is increasing at a rate out of proportion to the increase in popu- 

lation. thcrc is i~lwny~ ;I large 111ntl of newly crcatetl capital 
hNJlilll~ flJl ~d\~rl,l~J~~ ~II\Jl’bllll~‘lll. ‘I’llir tt11181 III* IIW41 rillwr in 
increasing the supply of existing consumption goods or in crcat- 

ing kinds not bcforc produced. These results may hc reached 

either rhrough the larger employment of the kinds of capital 

goods already in use, or through the creation of new kinds 

adnptccl to the production of the old or the new consumption 

goods. If the only investment for the new capital were to be 

found in the creation of consumption goods already in use, by 

methods and machinery now cmployecl, the race of interest would 

rapidly fall, and there would be little opportunity for the realiza- 

tion of profit. To avoid this result capital is continually seeking 

new forms of investment. The simplest device is to invent a 

cheaper method of creating a commodity already in use. Every 
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improvcmcnt 01 this kind u,ill yield a temporary profit to the 

cntrcprencur who first employs it, but in the end it must result 

in a lower rate of intcrcst on all capital. .Is a second resource 

;~iltIilionnl C;I])itill goods of fol1115 ;tlrcatly clrJplo)ctl rrr;1y be used 

to create new kinds of consumption goods; or, finally, the new 

capital may bc cmbodicd in new kinds of c;tpital goods. intended 

for the Ixo(lurtiorl rd WJ~IIJJ~J~~~~J~~ goods not bcfnrc crcarcd. If 

the new consumption goods produced iri cirher \~‘ay is one which 

men desire. so that as a result of its production there is a net 

incrcasc in tlrc SIJIJI of hurr~;~rr wants, it5 influence will be felt 

ill th ditWtiOl1 01 :I grc;l[cJ’ \\‘iIlillgllc5S of 1111’1~ 10 labor, 3 COII- 

quctrt grcatcr rlcrrrantl for c;lpital, and a retardation in the fall 

iii tlrc’ r;itc of iiJtcrcbt. l‘lrc iirtrotluction of ttre rrew go&s and 

ircw riinclliircry also olfcrs 311 ojqxxturiity for the realization of 

tcrnporary profit by thorc who lirst product or use them. 

The relation of risk to these tliflcrcnt forms of invcstmcnt of 

new capital is rcndilg seen. In the first cast no uncertainty is 

involvcrl, csccl)t l)ossibl! as to the elasticity of the demand for 

the cornmodit), ~lwc production ii incrcascd. In rhc second case 

there is to Ix ;~tltlctI iiiiccrtainty as to the tccflnical result, a form 

of iiilwr rzririry which is usu;~llg conncrtcd to a greater or less ex- 

tent with ttic intro~luction of ;iriy untried appliance or process. 

\Vith the pro,gwss of physical science, however, it is evident that 

this form of unc-crt;rinty is king gradually climinatcd, and that 

in ~riariy casts the SIJCCCSS~IJ~ woJ.king of the new device can bc 

S;lfCly COlJ~rtCtl 11~“” iii ;It~V;llltC. Thcrc is still grcatrr uncrrtainty 

ill\.r~lvrrl in thr w*;ttir.m rJf IIJYV I cJJrirJJrJc\itir, ;81itl nrlv mxliiiierr 
for JJrodlrcirJg thcirb. If the nw c-omrrroility is inrcndctl to sarisI) 

:rn existing need, it mily bc unccrr;lin how far it will accomplish 

its )n~rposc. The claim that it meets a long felt want is hardly 

sulfrcicnt to assure its success. If, on the other hand, the corn. 

motlity ~~Jwcdcs the want, and is produced with the espcctatiorr 

that its own intrinsic merits and cstcnsivc advertising will create 

a market for it, the possibility of failure is evidently greatly in- 

creased. Finally, if existing kinds of capital goods are used in 

producing a new cornrnodity which fails to find a sale, they can 

be turned to the employment for which similar machines had 

been used bcforc and thus preserve a part of their value; but if 

new kinds of machines have to bc brought into service, besides 
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the element of uncertainty as to the technical success of the 

machine, there is a possibility that the entire investment will be 

lost if the commodity falls dead on the market. 

The investment of capital in attcmJ)‘s to produce new commod- 

ities which shall find a ready sale is one of the rnost character- 

istic features of rnodcrn industrial life. The rapid accumulation 

of capital, the consqucnt fall of tlic rate of intcrcst in old fo1311s 

of invcsrment, and rhc large g:lins to be real&d under our 

patent system by the creation of a new commodity which ap!~eal\ 

to the public taste, combine to push production out tentativcl! 

in all directions. Large amounts of capital arc sunk every year 

in experiments which end disastrously, and targc fortunes arc 

made out of successful ventures. In order to be able to rcfcr 

witllout circumlocution to the risk involved in these exJ)crimcnts, 

it seems best to give it a separate name. For lack of a better term 

let us call it der~c~opmentctl risk. By that term will bc meant the 

uncertainty as to the return to be realized from the investment of 

capital in the production of a new commodity or of a new capital 

good, due to the possibility that it may not find the cxpcctetl 

market, or may not perform the work for wlrich it was intended. 

To return now to the general distinction between static and 

tlynamic losses, wc Jintl that there are several irn!>orfant differ- 

cnces between them. A static loss results either from the pllysicnl 

destruction of the object, in which case the entire loss is a net 

loss to society, or from the change of J)ossession, as the result of 

carelessness or fraut!, which may or may not in itself involve 

a social loss, according to the clfitiency with which the 0l)jcct is 

utilized by the old and the ricw !Jossessor. A dyrlariiic loss r,cstllts 

from a decrease in the value of the object, and in a progressive 

society the very conditions which cause the loss to the individual 

generally make it certain that society will be benefited by the 

change. 

In the second place static losses usually affect one unit or se\- 

era1 units of the same or of different kinds of capital goods, while 

dynamic losses affect all the units of a given class at the same 

time. Fire may destroy one building here and another there, while 

the great majority of similar buildings go unscathed; but an in- 

vention which takes the value out ol one machine takes ir out 

of all similar machines at the same time, and a change in con- 
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sumption which causes a falling off in the demand for any kind 

of commodity affects ihe value of all existing stocks of that com- 

modity in the hands of manufacturers and dealers. 

In ihe third place static losses occur with more or less approach 

to regularity, if comparisons are nratle over considerable periods 

of Cmc, while dynamic losses arc very irregular in the time and 

place of their ;\l)l)eiiraIlce. Statistics show thill the losses by fire 

in different dccadcs bc;tr an approsimarely fixed ratio to the 

possibility of loss. llut dynamic losses in one period may vary 

greatly from those in another, and in any particular industry the 

amount 10 be cxpecred in a given time is almost wholly inde- 

terminable. In other words, if large groups of similar cases are 

considered, the uncertainty as 10 the IIIIIOU~ of the loss to be 

anticipated from the action of static forces is far less than the 

uncertainly about the amount of the dynamic loss. Or, as risk 

and uncertainty are correlative, WC may say that the risk of 

dynamic loss is grcilter than the risk of static loss. 

Thcsc poinrs of unlikeness between static and dynamic losses 

are of great importalice for the technicfuc of insurance. Because 

dynamic losses are so irregular and incalculable in [heir appear- 

ance, it is impossible to estimate with any approach to certainty 

what funds must bc accumulated to meet them; and because 

when they occur they alfcct entire classes of goods at the same 

time, it is impossible to compensate those who suffer loss, at ihe 

expense of others who arc exposed to the same danger, but are 

so fortunate as to escape. ?‘hc result is that while dynamic losses 

are the ones which most dcscrve compensation, because in general 
they occur through no ncgligcncc or fault on the part of the per. 

sons suffering [hem, and while they are the ones which society 

can best afford to make good, since they are usually accompanied 

by a net social gain, they are also the ones against which the least 

protection is furnished by existing methods of insurance. 

The distinction between static and dynamic tosses is as im- 

portant for the theory of risk as it is for the technique of inrur- 

ante, but to attempt at this place to show what economic 

consequences flow from it, would be to anticipate a considerable 

part of the argument that is to follow. Its significance will appear 

most prominently in the discussion of the activity of the 

capitalist-entrepreneur and its relation to risk. 
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Somewhat analogous to the distinction here drawn between 

static and dynamic losses is that made by hlangoldt between 

technical and economic losses. J A technical loss is due to the 

failure of an invcstmcnt of capital to yield the physical product 

expected of it. He cites as illustrations an unexpectedly small in- 

crease from an investment in agriculture, the failure of a machine 

to perform the work cxpcctcd of it, and the loss of a ship at sea. 
:\I] ccnnoinic loss is tluc LO an unfavor;~blc discrepancy Ixtwcen 

the anticipated value of the product and the value actually real- 

ized. As an illustration he cites the case of a railroad, physically, 

or “technically,” able to perform tile work expect4 of it, but 

yielding less than the usual reward to the capital invested, be- 

cause the demand for its services is not so great as was anticipated.” 

Now it is evident that hlangoldt’s economic losses are all dy- 

namic. They are connected with improvements in methods of 

production or with changes in human lvants. But not all of his 

technical losses arc static. ‘I% failure of a machine to do the 

work cxpcctctl of it may bc of cithcr kind. It is static if the 

machine is ol ~1 form ;tlreacly in use’, and its failure to work is due 

to a fl;~w in its construction, or to the accidental destruction of 

the machine irsclf; it is dynamic, howcvcr, if the machine is ol a 

new and untried type, and its failure is caused by a mistake of 

judgment as to the way in which it will perform its work. That 

hlangoldt includes in the technical group this kind of dynamic 

loss, which I have called developmental, is shown by his state- 

ment that “the danger of failure (in the case of technical risks) 

ia nnturnlly Rrcatrvt whcrc there is something csscntially new 

about the commodity, means of production, or method.“’ 

Mangoldt’s purpose in making this classification was to identify 

the kinds of risks which according to his theory of distribution 

5 H. von Mangoldt: Volksu~irlhscha~frfchre, Sruttgart, 1868. p. 184. 
aThere is a strikine similaritv between hlaneoldt’s classification and that 

developed at greater ihngth by i’rofessor E. A.-Ross. (See “Uncertainty as a 
Fac[or in Production,” Annuls of l/it Amerimt~ Acndcmy, vol. \:fll, p. 92.) 
Professor Ross dwells upon the importance of the distinciion bctwcen .uncer- 
taintv as IO the rclalion of outlav lo oroduct. and uncertaintv as to the 
relation of product to price; but ii is w:th lhcir influence upon’ production 
that he is primarily concerned. and only incidentally does he touch upon their 
relation to distribution. 

7 Ibid., 186. “Am gri%stcn ist nattirlich die Cefahr des Misslingens da, wo Ed 
sich urn etwas wesentlich Neues in Uezue auf Geeenstand. Productionsmittel 
rxier Methode handelt.” 
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it is the special Iunction of the cntreprcneur to bear. In an iso- 

lated economy, hc says, economic loss could occur only as a result 

of technical loss. \\‘hcn production for exchange begins, there 

ari5cS the ]JoSSibility Of fXOllOllliC hS5 Ilot OCCaSiolwd by afI at. 

tcndant technical loss, and then the entrepreneur appears. He 

produces goods for exchange, and conscqucntly is exposed to the 

danger of economic loss. It is for bearing this risk that he obtains 

his SlJCCial rcKIrd. 1 InlISt pOStpOIlC for dlC ~NcSCflt ;I COIIIpktC 

discussion of hfangoldt’s theory. To indicate its imperfection it 

is sunicient to point out two things. In the first place ir is not true 

that a man living in isolation could suffer an economic loss only 

as result of a technical loss. ,L\ Robinson Crusoe might accumulate 

a stock ol some commodity with the cspcctation that it would be 

ol great service to him, and altcrwards discover a substitute 50 

much more elficicnt that he would no longer attach any value to 

his former accumulation. In the second place no important 

service to ccononiic theory can IW rcntlcrcd by a classification of 

functions whit-Ii rests on a distinction of so little significance as 

the one that separ;ttcs thcsc two (labses of risks. 

Of other classiftcations of risk which have b~cn attempted I 

will mention but one, and that only hccause of a question of 

distribution with which its author has connected it. Protessor 

H. C. Emcry distinguishes risks of production from speculative 

risks.8 Risks of production are enumerated by him without being 

defined; but speculative risks, WC are told, are “the risks of price 

fluctuations affecting the whole market, that is, the distinctively 

Conjilnctrlr-risks.” It is c.vident that for the most part this classi- 

fication, like hfalrgoldt’s and Kou’s, is based on the distinction 

between uncertainty as to physical product and uncertainty as to 

value; and as the risk undertaken by an entrepreneur who puts 

new goods on the market is not considered, the risks included in 

the two groups fall for the most part under the head of static 

and dynamic risks respectively. Of the risks of production, we are 

told, some “are borne by the laborer, some by the capitalist, most 

of them by the entrepreneur,” while the assumption of specula- 

tive risks is the function of the speculator, whose economic 

8 Henry Crosby Emery: “The Place of the Speculator in the Theory of Dis- 
tribution,” PubhcorionJ of fhc Anrrriron Eroaomic AJJOCLI~~OPI, vol. i. no. i. 
p. 104. 
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identity it is the purpose of the article to help determine. r\s I 

shall have occasion to consider some of Professor Emery’s argu- 

ments when I speak of the relation of the speculator to insurance, 

I have thought it best to mention the principle on which his 

classification of risks is based. 

Let us briefly review the conclusions that we have reached as a 

result of the foregoing analysis. The only risks that are impor- 

tant for our purposes are those that are incurred as a result of 

participation in economic life. The element of personal suffering 

involved in many losses is a disturbing factor which we are 

obliged to leave out of account. Partly because this is usually 

present in the risks to which labor is exposed, and partly on 

account of the limited extent to which these risks can be trans- 

ferred to other persons, we shall confine our attention to the 

effect of risk on capital and its employment. 

For theoretical purposes the most signihcant classification of 

economic risks to capital is the division into static and dynamic 

risks. Static risks are those which are inseparable from any form 

of economic activity, and which will therefore be present in a 

stationary society as much as in one that is either progressive or 

retrogressive. They are involved in the possibility of loss as a 

result of the action of the forces of nature or of the carelessness 

or criminality of human beings. Dynamic risks are connected 

with the possibility of loss resulting from dynamic changes. As 

the degree of risk is correlative with uncertainty, the greatest 

amount of risk is associated with those kinds of dynamic change 

that occur with the greatest irregularity. Changes in population 

and wealth occur with comparative uniformity, and therefore 

involve little unexpected loss. Changes in human hvants are less 

uniform and produce a greater degree of uncertainty. Changes in 

machinery and in methods of production are still more irregular 

in their appearance, and it is with them that the greatest amount 

of uncertainty is connected. A special form of dynamic risk, and 

one of great importance in modern life, is the developmental risk 

incurred by those who make investments of capital in the produc- 

tion of new and untried commodities, whether they are intended 

for consumption or for producing consumption goods. 

I need not stop to repeat what has been said about the differ- 

ences between static and dynamic risks, or about the importance 
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of the other classifications which xc discussed. I will close this 

lengthy chapter with a word of esplanation as to the bearing 

which any such classification has upon the general theory of risk. 

So far as the effect ol’ the risk itself on economic activity is con- 

cerned, its place in any classification has practically no signifi- 

cancc. Risk is the objective correlative of uncertainty about the 

relation between present outlay and future return. Upon a person 

considering the advisability of any investment of capital, the in- 

fluence of ;I gilen dcgrec of uncertninty about the outcome will 

in gcncral bc the santc, whatcvcr may be the location of the un- 

certainty or the source of the possible loss. The only question 

which concerns him is as to the tlcgrce of risk involved. It is in 

the discussion of special l)h;tscs of the theory of risk, and still 

more in the cssminntion of the diflcrent devices which society has 

adopted for counteracting its unlavorable influence. that the im- 

portance of the Cl~sSifiCiltiOllS given above will appear. 
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CHAPTER III 

THE COST OF RISK 

Risk and uncertainty are the objective and subjective aspects of 

apparent variability in the course of natural events. \\‘hatcw 

clfcct risk may have on economic activity is brought about 

through the psychological itiflucnce ol uncertainty. X‘llc I~ltltl;~~ 

mcntnl facts of human nature on which the doctrine of risk is 

bnsccl arc that in economic Alairs unccrt;linty is in gcncral a 

disagreeable state of mind, and that the tlisagrccablcncjs incrcnses 

as the uncertninty incrcascs. Tliis niea1Is mol-c than that cvcry 

man prefcts a certain gain to a f)robablc one ol’ the satnc amount, 

a sure return of five per cent to a ~~os5il)le return ol live per cent 

which may ncvct bc rcalizccl. It IIIC~IIS that hc ]“I-cfcrs 3 certain 

return of Iivc per ccl11 to an uticcl lain 1clurn which llray bc nolh- 

ing or may bc ten per cent, with no indication ol w11ct.c it will 

fall between the two limits. As it general rule uttcertaillty escrcises 

;I rcpcllcnt influence in economic IiTc. 

This general statement, however, is subject to numerous quali- 

fications. In the first plncc it is cvitlcnt that the same degree of 

risk does not have the same amount of influence on all men. This 

may be bccnusc different men form tlilfcrent cstinlatcs of the 

tlf:grcc ol risk in\~nlvccl in any ~lntlcrt:tking. In s11ch n cast the 

iriflucnce which will bc escrtetl will dclwtld 11por1 the subjccti\.e 

otimatc of the objcctivc risk; for it is only through tllc siibjcctivc 

tlnccrtainty that the ohjcctivc fact m~kcs its inflllcncc felt. It 

may bc because of tliffcrcnccs in the mental ;Intl Illotill nature 

of the mtn. .A vcnturcsomc, sell-reliant ni;~ii n~ay find little un- 

pleasancne5s, or possibly cvcn a posirivc I)lensurc, in assuming ;I 

risk lrom which a timid man would shrink; and on the other hand 

one with littlc prudence and foresight will rcndily incur n risk 

which a more rational man would avoitl. To some the cscitcmcnt 

invol\-ed in assuming risks bccomcs SO ;Ittrncti\*c th:lt it is in itself 

a sufficient intlrlccment to leatl them t0 expose themselves to 
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almost certain loss. The gamblin, 11 instinct Ii;15 cntilclv ov~rcot~w 

what may be cnllctl in contrabt rhc I)u3incss instinct. ‘I’he diflcr- 

encc may lx due to unlike p~23011;1l Icl;rtioirshi~~s. .A ii~dii with 

tithers rlcpcndc~~t upon him for wlq)o~ t will bc 1t.r~ rcatly IO t~kc 

chances than one who has oiilv Irill\wll to coii\idvr. I.‘iii;llly, it 

may be cliic to incclu;llitics in the ;LlllC)llllt Of \\‘C;llth ~lO\WWd IJ\ 

the men in clucstion. Other things I)cillg qu;11. rhc III:III with ;I 

large fortune will bc less unwilling to cs~mw ;I clcfinitc wni to n 

given risk than one r\.ith littlc WC.;IIIII. 

In the sccontl place, tlw s;11ilc I~cr5oii is 1101 alw;t!s alfcctcd in 

the SPIW way by risks wllic-h hc CSI~I~LIICS alike. This variation 

may bc brought about in several W;I\S. It ma!’ bc berausc of non. 

ccoIi~lilic cOriSidel’;ltkJllS. 11 the CJthlr of I’cSpectabi~ity att;lcheS (0 

811 ilnccrt:!in ro1.111 of invcslrnent, \\,hilc ;L safer furin hns plebeian 

aSSociatiollS, t~iOC f;lctS liiay Illore th;lii l~illlt~r~J:l~:lllce the effect 

of lhc I;wgw risk. It rn;l! l~c on 3~couitl 01 clillercnces in the n31ure 

of the risks rhcms~l~es. AkIni Smith was tiic firs1 to point out the 

unlike cl~cctb produced b! ;I gic:it ch;incc of wiilliing n w1:111 

amount, ;irirl :I ~ni;ill cll;kiltc 01 \\~iiiiiitlg ;I I;II~C :11iioi1111. Kc;itl~. 

ness lo assunic the Inrter kind of i,i3k is frqucntl\. lar gr~;ltl~i 111.111 

would be jusrifictl by its true acIu3ri;il \,;tluc. It is to this pet ulidr. 

ity of human nature that the excess in tllc ;ln~ount of citipit31 

invested in certain cstra-hazardous occupations, such as gold- 

mining, is partly to be attributctl. Finnlly, with ch;~ngcs in a 

man’s economic condition. his relucrancc to incur risk also 

chailgcs. As his wcnltli incrcascs the ni;lrginnl utility of 3 fiseil 

sum becomes smnllrr, and for that rcsson his unwillingness to 

expose it to a tlclinitc risk also diminishes. 

How far the cconamic bchnvinr of mnnkintl in the fare of 

uncertainty is nflcctcd by such considerations as thcw, could br 

determinccl only by an intluclivc study. In rhc discussion of the 

general theory of risk WC arc obliged to ncgkct all these dislUrb. 

ing elements. and to 3ssiinic for man’s conduct a tlcgrcc of 

regularity which does not aclunlly prcvnil. Escept when a definite 

statement to the contrary is made, the argument proceeds on the 

assumption that the cffcct of I given degree of uncertainty is the 

same upon all men, regardless of any peculiarities in the nature 

of the risk or of the persons assuming it. 

The first proposition to be established is that uncertainty in 
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economic affairs is an evil, causing a net loss to society in addition 

to all the losses occasioned by the occurrence of unfavorable 

events. A certain amount of capiral will IJC accidentally destroyed 

during the coming year. 011 XCDIIII~ of the uncertainty as 10 the 

amount Of loss ivhich will oc( iir, llic economic condition at ,the 

end of the year will be less favorable than it would be if the same 

loss were to occur, but the tinlc and place of its occurrence could 

be accurately forcsccri. Or, to state the s;Inic thing in a tliflcrent 

way, if none of the possible accitlental loss shoultl ~Clllilll~ occur, 

but the present degree of uncertainty should continue, the con- 

dition at the cud of the year wt~ld be less favorable than it would 

have been if the uncertainty had been absent as well as the loss. 

‘l’his net loss, due to the existence of risk, is the result of the 

repellent influence 0f uncertainty upon normal human beings. 

Uncertainty is a form of disulilily which no 0iiC will voluntarily 

incur unless something is to be gained by so doing. The first place 

where its influence can be detected is in the arcurnulation of 

capital. If risk were uniform in all kinds of investment, the 

rate of accumulation in 3 dynamic society would evitlcntly de- 

pcnd partly on the degree of risk to which capital was exposed; 

and with unequal rlcgrces of risk in rlilfcrent investments the 

same relation esists, though it is more difficult to trace. 

But this is properly a dynamic question, to which we shall re- 

turn later on. In a static society the effect of uncertainty is visible 

only in the cmploymcnt of the capital already in existence. III an 

ideal Static State Capital WOllltl IJc SO ajJprtiOlicd that WCry Unit 

of it woriltl be ccliially l~ro4Iiicti\~e. ‘I’hc siinic thing would bc true 

Of all a~JlJI’USillliItc SlAliC Sl;llC! WI IhC WUllllJiiOlt ihi IhClC WBS 

the same dcgrcc of risk involved in all forms of invcstmcnt. But 

the real world SIIOWS no such uniformity of risk. The static state 

which would evolve, if dynamic changes were to cease. would be 

one in which tliffcrcnt ro~llls d invcstmcnt would involve i~ii- 

equal degrees of uncertainty. This condition of things would pre- 

vent the perfect static apportionment of capital. No one would 

be willing to make investments in hazardous enterprises with the 

expectation of receiving only the same average net return that 

he could obtain in safe investments. The apportionment of 

capital would be so made that the net return in different invest- 
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ments would vary directly as the dc~cc of uncertainty involved 

in them. The flow of capital into hazardous enterprises would 

cease while its marginal prductivity in them was still enough 

above its marginal productivity in safe investments to yield the 

additional net reward ncccssaty to induce investors to incur thr 

risk. If the degree of risk in some form of investment is such that 

it requires a net return of two per cent almvc the rate in XIII. 

investments to induce any capitalist to assume il. thcrc is 110 w:it 

in which competition can do away with llic estr;t two 1x-r (t-111 

so long as the degree of risk remains unchanged. I‘hr flow 01 

capital into the industry ceases while the return to it is still two 

per cent above the return in snfc investments. ‘l’hc c’\tr;l 11\11 

per cent is the incentive ricrcssary to induce 3nv ili~c~tcri 110 

incur the risk, and for that reason IW one will I)I ing ~OWII rllc* 

rate towards the normal Icvcl by offering cal)itnl for a smaller 

reward. 

So far in our discussion we have made no aIlorr.;tnce for thr int, 

portant consequences of the influence of the law of diminishing: 

utility 011 tile rclurtaiice to incur risk. Evcrv unit atldcil to .I 

man’s wealth has less value to him than the f;rc<-~din!: tInit. If A 

man with $10.000 vcncures it in an cnterprisc ii1 \vhic h hc IIIII\ 

a risk of losing it ;ill or winning another flO,OW. 111~ .$lO.OO~~ hc, 

will win in cast of success will tiavr far less utility to him 111.711 

the $lO.OOO he will lose in case of failure. Anti if hc ventures 011l\ 

$1,000, it is slill true, in a less dcflcc. that the additional $l.N~~~ 

will have less utility to him than the marginal $l.OOO hr alrc:ttl\ 

pos”““cs. A pu fcctly fair wii~(7, tlrcrl-fort, in whit h (Iw allc~w 

awe is ntatlc for the tliffcrcnt clrgr~3 of lltility of the si1111 w;tg- 

erctl to the two partics, is ncvcr ~coiioniicnlly justifiahlc. Thus il 

two men, to whom $I,000 has the same marginal utility, wager it 

on the toss of a penny, the one who hJSC5 will necrssaril) hi I~I(III’ 

than is g;linc(l hy 111~ one who wilts. l’hcrc is a TICI loss IO IIN 

two by the transaction. 

The effect of this psychological principle is obvious. I’hc 

amount of the extra remuneration which will be required to in. 

duce the investor to incur a risk is influenced by the diminishing 

utility to him of additional units of capital. If he ~OSSCSSCS 5 

units of capital, we may let 10 represent the utility of the first 
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unit, 9 of the second, 8 of the third, 7 of the fourth, and 6 of the 

fifth.1 Then the total utility of his capital is represented by JO. 

If the utility of additional units continncd to diminish at the 

same rate, 5 more would have the utility respec~ivcly of 5, 4, 3, 2 

and I, or a total of 15. Thcrcfore, he would subject himself to 

:he chance of losing all his capital or of winning another equal 

amount, for this reason alone, only when in his judgnrcnt the 

chance of success was to the chance of failure as 40 to 15; and he 

would incur the risk of losing his marginal unit or of gaining 

another unit, only when the chances were as G to 5. Or if we as- 

sume equal chances of success or failure, the sun: to be gained 

would have to exceed the sum 10 bc lost by a suWcnt amount 

to make the utility of the two sun~s equal. 

It is evident, then, rht ihc ellcct of man’s Il~llll~ill unwilling- 

ness to subject himself to uncertainty in his economic activity, 

reinforced by the eflect of the diminishing utility of successive 

incrcmcnts ol wcnltli. will IX such an appor’ionnlcnt of the cxist- 

ifig amount nf cn1)it;it among ttifferclli industr-its tti;11 ttic return 

(0 it will vary \t,ilh the tlcgrce of uriccrt~~inly. ‘l’hc nw>L produc- 

Li\X! ~t~t~OI’ti~JlllIICI1I ol c;ltlit:tl w~ttltl cvidcnlly bc the one in 

which rhc m;lrgjnal productivity v.*aS the s:~mc in all intlustrics. 

The loss wllicti society woutd suffer in a static state on accounI 

oF the csisrencc of risk would IX due IO the diminution in the 

productivity of capiral caused by its uneconomic apportionment. 

If for the sake of simplicity WC’ nssumc that all the forms of in- 

vestment of capital arc capable of being arranged in two groups, 

sllch [hat the risk in the first is twice as great as that in the 

wcond, c;ipiUl will IN bu ;Ipp~wiiowtl iha irs f~io~lt~~tivity ii\ 

the former will esccctt its productivity in the tatter. Compared 

with the productivity under the uniform apportionment that 

would prevail if the risk were eclualircd, the former group will 

show a net increase, and the latter a net decrease. The cost of 

the risk cannot he ascertained by subtracting the wealth created 

by the capital in the less productive group from the wealth which 

would be created by the same capital if it were as productive as 

that in the other youp. The diminish4 productivity of that part 
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of the capital is prtinlly Offbct IJ~ tlw incrcssetl productivity of 

the other pxrt. I‘hc cost Of tlw ri>L; is the tiilrcrcncc bctwecn the 

llc’t CSCCSS Of the IJroduCl Cl~CillCll in the n1orc’ tl;r/;lrtlolls group. 35 

co~npard with the ;IlllOllllt tht WJllili hC ClCAtCCi by 1h? S.?Il\C 

c;ipital in ;I static aljl’ortiolllilcnt, a11t1 the nc’t clcfkicncy in the 

prod11ct or 1hc other b’ro”p. 

It must l)c noticctf ;1ls0 that the 5t;itcmcnt that risli or uncc’r- 

txinty entails a burden upon society by no 1nc3ns implies th;lt 

Society \\*ollkl ncceSSarily \JC bcttcr off if all risk \\‘crc’ avoided. If 

the unccrl;iinty iiiVol\cd in csisting foriiis (I( iil\.c’stnicnt c-outcl 

bc at~olishcrl, with ii0 ;itltlitionnl csljciisc’ Icrr potccticm frtrlll 

il(‘~‘i~lCl~t;ll IlJSr. :ilitl 110 cli;~i~~:c in tlw ;I1111r~IIl1 th;11 ;I( tu;111\ 

occurrctl, ttic result would bc a s:l\,ijlg to 50cic’ty of ttir net IO\\ 

which tlw risk now cauws. Rut if the uncertainty were a~oitlcd ljy 

withdrawing capit; from :lll in\.c,tmcnts in which more than 

the minimum dcgrw Of risk is il~~ol\cd, society would! suffer a 

great ttiminutic~n of well-hcing. ‘I’hc fact that capital can obtain 

the cstra rcwnrti ncccssnry to intlucc it to enter a hnr;tirtlous 

employment shows that society values so highly the product of 

the industry that it prcl‘crs tn t)e;lr the estra rspensc rather than 

content itscll with the IJrOducls of wfe in\.cstmcnts. 

\\‘c will conclidc Our tlisciissioti of the cost Of risk to so&t\ 
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with a consideration of the distribution of the burden among 

the dilicrent categories of economic persons. The laborer as such 

is not affected by inqualities in the degree of risk to which 

different units of capita1 are exposed. The amount of capital in 

a Ii;rzardous investmcnl is limited, and its productivity is for that 

rc;lson abnormally high; but there is nothing in that fact to’ 

intcrfcrc with the static apportionment of labor, whit-h will Ilrilkc 

its productivity and its reward everywhere the same. The imme- 

diate return to the laborer will be the same in an industry in 

which the capital is exposed to a high degree of risk as it is in 

one involving little risk. 

Obviously this is not true of capital. The principle that WC are 

trying to establish is that the return to capital from investments 

with uncclual dcgrecs of risk will vary as the unccrtaintv v:lrics. 

The atltlition;ll rc~\,artl, howcvcr, is not, strictly sl)caiillg. ;IH 

;tlmom;~l ,q:tin, like that which might bc obtained by a calJit;tlist 

ivho controllctl the supl~ly of a V~llllill~lC natural product. OlllCI~ 

c;ll)it;il i5 not ~~cvci~tetl by 211 cstcrnal force from coming iI1 ;irltl 

ol)t;iinil\g 2 sliarc in the cxtr;~ rcwartl. I1 cannot proI)crly IX saiti. 

thcrcforc, th;ct solne capital gains at the espcnsc of the rest OII 

account of incqua!ities in the risk to which it is espo5c~l. -l’l~c 

c;i~)it;rl in tlic hazardous in\csiiiicnt is Ilcrforming ;I gixxter social 

service, and Tnr that reason obtains a grcatcr rcwartl. 

It is ul)oii the consiinicr that the wllole I~irclcii o[ risk iii ;I 

static society wouIt1 fall. The extra reward of cal)ital can he 

obtainctl only tl\roilfih the ni(4iiini of Iiighcr prices. *l’he (0111. 

irioditics I)ro(lllc‘rtl by Illc llil/~ll~llOll~ itltliiattic3 c;lIlllol Ibc- sold 2% 

c-l~ri~l) ils thy wotiltl 1~2 il the iiiitcri;ii~lty wxc rcinc,vctl. \\‘lirmw~ 

wnsunlcs any such commodity bears a part of the burden of risk. 

The extra price paid by all the persons who USC commodities 

~\.I~osc production involves so much risk that the capital engaged 

ill l)ro(lllcing them obtains a rcwartt higher thiin it could obtain 

iinticr tlic itlcal static ;iiljustnient, is from this point of view the 

c~obt of risk to society. l3ut here again allowance must bc made 

for rhc gain which partially offsets the loss. If the prices of com- 

moditics protluccd in h:~z;lrtlous industries arc higher than the 

static Icvcl, the prices of other commotlitics, producctl in intlus- 

tries free Irom risk, mtl5t bc below that level. The net loss to 

consllmers x~ultl lie asccrtainctl by subtracting from the excess in 
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ljricc 0L tllc lorll1cr I,I:I~> of cmi~llludilic’~ tllc wving tnatlc 11)’ 

those who ~"l"~llilsCll lllr I;lllcl~ , Id\.. 

I’his briii~:s (IS to tljc firl;il IJclilit 11) IJC noticctl in this coI111c’~~ 

IiOil. 'I'lk l,llldC'll Of l'ibk iS IlOt ~Jl,IIIc' l'l~"A11) I,! ;111 (OIlslllllel~. 

nor is it tlis~rilJit~ctl ;ircurtlitifi ICI tlic :IIIIUII~I~~ sl~~tlt iIl tlie IJtlr. 

cll;tw of ronsutiilJtiol1 goocl5. :\ I;rr I;tlgcr sh;irc uf it is borne IJV 

Ol1C \\'lNJCC I""' iI;I\c.S dt'c c'<JlllillCtl I#, IIIC I""dtllIb Of tl:l/;lld4Jll\ 

irlrlustric~ thati IJ~ otic’ wlro IJII~S allliobt esrlusivvly 31 titles it\ 

wl~usc crc;tliori littlc risk is iil\~olvctl , .A CIJI~SIIIII~~ liiigllt e\ui 

realize a ncl g;liIl 011 aU'OlIllI Of rid, if ii \\'CrC IJWbiblC fllr llilll IO 

confine his ~~~lrchascs to I~OIISIIIIlJJti~Jll gt~ods wl105e +cc is ~CIIJW 

tllI! Static k!vCl. 'I'Ill' ~)llld~ll 01 I'iSk ib IJINIlC by tbC \vllO CIJII. 

sunie tllc p1~1~1~~5 or tll~ Il;irn~tll~Iis indusrrics. and it is div 

IrilJiltccl :rixordilig 10 rlw ;lJllO111lIS \IJP"t iI ItlC ~Jl~l")l;OP Of SllItl 

I:oilililotlitii’s, with l,txJIwr ;ill~~w;i~ic~~ IIJ~ the ba\.iiil;s rc;lli/erl frown 

the ~'~'lTll;w 01 [IIL! 3lJll(Jr-lll;Il1V IO\\. Ill ied goutls. 

'1'1w flJlllJ\\'illg ;lIe tk ]~I'imilJ;ll lJlJiliI\ tklt \\'C kl\C l ll~~lt IO 

chlnl~lid~ in tlic Iwc’suit ( I~;IIJ~L.I.: ItixL ;lll~~l~ uorlolilic ;I( Ii\ it\ 

tllroilgl1 rlic Ih\‘rllologic ii1 ililliit-t11 t* IJI 11rlw1 lairllv. ['lit vlt;lilJI\ 

is ii kii1rl of iliatility, a1111 it will 11ot be IJcJri1c wiilicbtIt ~IIIC’ 

i~itluwi1cnt. Its itilliicrice is l;irscl) ~~ih:incctl by the I;I( t t11;1t the 

utility 01 sucxcwivc iiwxmc’nt~ ot c-:llairal gi;itlually climinishc3. 

In a dynamic society the cffcct of ~lnc-crtaility is seen it1 3 rct;tt- 

dation of the r;Itc of accunlttlating c;tlJitnl. III a static society the 

inccliialiry in tlic amotint of iinc-crt;~inty involwd in diffcrcnt 

iIl\.CStlllClltS C;IIISL'S SllCl\ all alJlJ~~r’iOiilllc~!i of CalJitd alilOI1~ 

t~l1'111 tk1t its IJl'IJdllCti\ ity v;Il'ivb ;ib tli~' dcgrce of risk to which 

it iS I'SllclWrf. 'I'fll- IlllJ\l ;I~I\*illltit~C'4Jll\ ~I~l~I~J~f~lJfllll~~llt WlJll~I~ bC 

tlw idcal sL;ttic rcmtlitiulr, iii wllic Ii al1 tlliitb \\‘cle ecl~ally JNO~M- 

tive. l‘he loss of ~JlxdllCti\~it) c;iik4~l 1,~ tlic Illle~~Ol~OllIiC cml~loy- 

IllCIIt d e!&iillg GllJitill iS the Cut Of ri5k ill 3 Static StatC. 'I'hi5 

burtlerl is borrlc by COllblllIlC'I'S, alltl it iS ttisll~ibutctt a~llorlg f!lcrll 

according to the rclntiw amoi~nts qJcnt for consunq~tion goods 

whose creation involves comparatively high dcgrecs of risk, and 

for those Ixoducetl with little or 110 risk. 

2 It the rommotli~\ ~IwII~~uI in 1l1r h;~~,1~~l~w~ inrlmir! i% 3 tapilal ~*YI 
instcad of a ronsun~p~iwl ~~wtl. I~IC evila CWI is lint Lrrnc h) the purcharcn 
of the capital g~~otl. It harcll\: ~1’111s netr*wr~ to poinr OLII how it is rhiftnf 
from person IO pcrvw uwil II finally rcrlz upo~r the one who II,C) the ton. 
sulnption goocl which lhe capilal gout1 help, IO crealc. 
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CHAPTER IV 

THE ASSUMPTION OF RISK 

The existence of risk in an approsimate static state causes an 

economic loss. The assumption of risk, on the other hancl, is a 

source of gain to society, and a part of the gain is obtained by the 

risk-takers as their special rcwarcl. \\‘e will first consider in what 

sense and under what conditions risk-taking is socially productive, 

and then examine the nature and amount of the net reward 

received by the person who assumes the risk. 

It is evident that risk-taking is not productive in the same sense 

in which capital and labor arc. It ltas no claim to rank as a third 

coijrdinatc productive agent. All wealth is created by labor and 

Gl]Jita!, and by thcru alonc. No 01w woultl think Ol attempting 

10 divide thC ScJCiill prodilCt ilIt0 thl’CC ]KIrtS, Saying thilt Ollc was 

created by capital, another by labor, and the third by risk.taking. 

The very incongruity of thcsc statements is suficient to indicate 

that the term productivity, when applied to risk-taking, is used 

in a somewhat loose and inaccurate way. The’fact is that, as we 

have already shown, inequalities in the degree of risk involved in 

tlificrcnt investments of capital bring about incqualitics in pro- 
tlttc [ivily, C:t~4t:tl ~II ;I Il;l/iltrltrlbr itlvrrlm3ll will ~wi~fc- nmrc 

product than that which is not exposed to risk. It is evidently 

not the risk-taking that creates the extra product, but the capital 

itself. 

It would hardly seem worth while to insist on a point which is 

so nearly self-evident if there were not instances of confusion of 

thought resulting from the failure to make this distinction. The 

difficulty may be clue to an unconscious attempt to think in terms 

of productivity and sacrifice at the same time. Kisk-taking is 

rewarded in Ae same sense as abstincncc, or labor, considered as 

a form of sacrifice; but the reward which it receives is no more 

created by the risk-taking than interest by abstinence, or wages 

by the unpleasant feelings aroused by labor. The extra reward 
62 
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ia ctc;rtcti by the c;lpital lli;it rucivcs it. I<isk.t;lking is productiw 

only in rhc sccontlary 5x115~’ that it occasions the increase in the 

productivity of capital. 

Ewn itI this scnsc it is ii~ar~~lor 111;1t tllc assumption of ri,k is 

1101 always prduCtiw, but only when it takes place under certain 

conditions. ‘1’lI;iI it is not Ilroducti\.c when the risk is ~oluntaril\ 

311cl trnncccss;rrily crc;ltcd. 2s ill the i ;tw- of ;I w;t~cr, is self-er~idcrrt; 

IIJI' IIIC pirl 10 scjcic.t!. iI~tJlI1 IllC ;l~~lllll~tIi0Il ol 2 r,iA <;I11 twwr I,c 

2s grcal iis the losb tltre to its r..si~tellcc. It is only when the risk is 

a ~wccssary and un;t~oicl~blc incitlcnt of socially dcsitable ecu- 

11011lic ;lctivity IkIt iIS ~lSSllilI~JIiWl c:lii bc ~lthliI;lgeOIls to SOCkty. 

~Iorco~cr, thwc is ricctl of ;L slill further limit;ttion. I’hc assump 

lion of an ccononiic ribk is not pc*r 52 a good thing for society. It 

is tlc~iral)lc 011ly when the commodity whose creation involves the 

risk is olie for b,llicll tlw tlc~ti;~~ul is so in4crise tht it can ~0111. 

lli;~llcl ;I I)rlcc lligli cnoiigh to rc~~l:ltc :iII Cilpit;il lost itI its prodric. 

tioll, and IC;IVC ;I twt rcturll at IC:ISI ;IS large as the usual rate of 

intcrcst. 

Untlcr tlicsc conditions it b~o~iltl lx ;dv3nt;cl;co~is to wcicty to 

Iia~c capital :ISS~III~ ;11l rihks in which the prolIability of gain 

excccrls the probnhility of loss, 7’he assumption of 311 infinite 

number of such Ch;Il~cCs w~ultl result in il net gain. Hut we Iiavr 

already seen thnt the influence of the unwillingness of men to 

incur risk, and of the diminishing utility of additional increments 

of wealth, causes the assumption of risks by indi~~itluals to SqJ 

far short of the IAnt of cqual rhnnces. A risk will lrc aswntcrl 

Olll)' \t*llCIl l)IC tlJlllllI~Jl~~1~ ltCil!LXl US 3 LOI1~L*l(lIClllC iS 50 ill,- 

])ort;tnt that consumers arc willing to rnakc good a11 losses to the 

capital as a whole and to give to each capitalist a special reward 

for incurring the risk. 

A clear conception of the nature of the service that the assump- 

tion of risk within these limits performs. may bc obtained by 

consirlcring the loss cntailctl hy it contraction of risk-taking. \\‘c 

will iISSl1IIlC that society has rcachctl an approximately static con- 

dition, in which the highest tlegrec of risk involved in any form 

of investment of capital may bc rcprcsentcd by 10. and the cstra 

reward necessary to induce capit:llists to incur it, by 5. Sow Ict 

IIS inqinc ;I slight incrensc in the reluctance to assume risk, so 

that it would require an estra reward 6 to attract capital into the 
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most hazardous in\,estment, which was before assumed for the 

reward 5; and that the tlcmand for the product of that intllrstry 

is so inelastic that none ol it will bc consumed at the price IICCC~. 

sary to yield the larger rew;irtl. l‘hat commodity woulcl no I(~ngcl 

be ~Jrodirccd. ‘I’hc most ha/Lcrtlons investment now untlcrt;lkcn 

wo~iltl illvolvc ;I tlcgrcc ol’ irllccrl;tinty which we will Icl~lxxtlt 

by 8, antl tlic ncccssary 12stt.a rcw;crrl untlcr the IICI~ contliriolis 

\ve will zsunic to Ix A. 1 low woi~ltl society be afl’cctctl I)): tllc 

ch;~nge? 

In the first place, consunicrs would have lost lllc critirc I~l’o(luc 1 

o! the abantloncd inrlu~lrir3. c~oniulotlitics whirli lllc)- !\3rltctl 

with suflicient intensity to m;tkc thc111 willing to ILI~ tllc ]JI i( c’ 

ncccssary to yield tllc C'SfriI I~C!\*;trtl 5 to lllc Ca]Jit;l] ]JfoCl\lCitl~ 

them. On the other hand, the c;~l~itnl and labor r\~irlidr;iwn Ironi 

the non-hazartlous entcrpises would h;i\~ to find emlJloynlciit in 

fields alrcarly occupied. \VhatcveI- iilclu~try ;ifly 01 it crltcrctl 

would yiclcl a Izrrgcr amount ot’ physical product than hclorc. lit11 
[lie /Jrice ol eac.11 commodity \\.ns alrcndy ~1 adjuslctl as I0 fui iiish 

a nlarkct lor just tllc amount pro~lncctl 2nd II0 illolc. -1.n I~lltl 

prchascrs for [tic new lxoduct it would bc i~c’cc~xry to lower 

the p-ice. The’ ;Ilnount of the neccbsary rctluctioll ~)ttltl \‘;try ill 

tlilfcrent intlustrics according to the elasticicy 01 the dcni~lnd [or 

the different products. In course of time a new adjustnlent of the 

productive forces would be rcachetl, in which again the s~~l)ply of 

the product of each industry would just sutiice to meet the 

tlcmantl lor it. Hut tlic nc’w supplies of comniotlitics of tlill’crent 

I;intlli trust I)c catclin~ to w;llitb 0I ;I lower clcjq~c 0I illlcnsity 
l]Ltll (]lfhc 101 Illrl]y 5:llishC!l] IJ) ~IIL .It~liilcs ~JIIILIIIL~~I ill 111~ 

ha/.ardous cnterpriscs. This is ]m~vcd by the Iact t11at society was 

willing to give the cstr;l rrwxrtl to llic capitalists who would 

CI‘C;1[C the ]actcr. ]f the pt-cJdllcti!‘ity Of Ca])it;l] and ~a]JOl. iS 

nicasurecl in tct.nls or social well-king, every ilnit of capital and 

every unit of labor is now less productive than it %\‘a> before. ‘I-he 

result is a slight falling off in the incentive to productive emort. 

In the end there would probably be some increase in the con- 

sumption of the products of the safe investments, some tliminu- 

tion in the amount of capital, and some reduction in the length 

of the labor day. If all these things, however, were to be con- 

sidered as gains, they would not bc enough to offset the loss that 
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society would suflcr through its inability to obtain the products 

of the hacardous industry. ‘l’he soci;~] so-vice rendered by the 

assumption ol a risk Ior \\,hich society is willing to pay is the 

satiolaction of \v;~iits of a higher tlcgrcc of intensity thin would 

otherwise be reached. ‘J’he result is an increase in the prAuctivit) 

ul all ‘Cibpit;ll and labor -that is, in their powq to minister to 

Itunian well-being. 

$0 ]LIr \\T ]l;l\C ]Jccll COllSil]Ct~ilig t]lC JJrduCtivity Of ribk.taking 

I1~01ii t]ic point ol view of society. \\‘e will now consitlcr it from 

the side ol the risk-taker. In n st;itic state, whcrc production and 

consumption arc I)roprrly corrclatcd, cvcry pi~odiiccr who carries 

il risk above the iiiiniiniiin will rweive a special rcwrd for its 

assullrl>tion. Compctitioii c;ii~nul take it away Irorii him. bemuse 

no one is willing to bc;ir the risk unl~‘b~ he is rcwardcd for doing 

w. II is obtained through the obstruction which the risk offers to 

tllc free flow of cnl>i~al into ~hc inw,tmcnt. ‘J’hrre is less of the 

product of the h;~rn~~lous industry cwated than there would bc 

il tl~c risk WTC abscllt. .-\s ;I lcstllt tile pitc is higher than it 

\\XJll~d bc 1llldCr 3 ]JdCCt bt:l(iC ~Il]jll~tllKmt. ()llt (Jf this ahOr- 

Illilily high price coincs lllc cstra reward [Or ~hc risk-laker. 

‘I’his brings out at OIKC the method IJ~ which the amount of 

this cstra reward is tlcterniinctl. On the supposition that all the 

units of a coniuiodiiy arc proilucud under conditions involving 

the same degree of risk, and that this risk has the same influence 

on all in\,estors, it is clear that the rcwrcl which may be obtained 

for assuining it is definitely fisctl. If, for example, the risk in. 

valved is rcprescntcrl by 5, and the reward ncLessal7 IO indutr 

i~;it~itiIl to iiwil it IJ~ !!, Ii0 OilC lilt1 ]JC~lll~~llCllt]y Ohail a high 

rcwarrl for asstinting it. Capital will continue to come into the 

industries involving the risk, until the incrcasc of product has 

lowcrcd the price to a point whcrc it yields the extra reward 2 

and IIO more; and, on the other hsnd, the reward cannot be 

brought below that point, because by hypothesis no investor is 

willing to incur the risk lor any Icss. ‘l-he amount o[ the reward 

to be obtained by assuming any degree of risk is determined by 

the disutility involved in enduring the resulting uncertainty. 

But it is not the fact that all units of cvely product are created 

under conditions involving the same degree of risk. The demand 

for some commodity may be so great that a part of the supply 
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has to be produced under esceptionally dangerous circumstances. 

The capital eng;tged in producing this part of it must be re- 

wardeci in proportion to the risk to which it is exposed. If all 

other expenses of production arc everywhere equal, the neces- 

sity of paying extra for the extra risk will make this part of the 

supply the mobt cxpcnsive. The [“ice of all units of the com- 

modity, therefore, will IX lisctl at the point that will cover the 

expense of producing this portion of it. The capital that is ex- 

posed to a lower degree of risk in creating the samecommodity 

will receive a larger reward than the sacrifice of its possessor 

calls for. This extra gain is of the kind which is commonly spoken 

of as rent. It naturally attaches itself to that portion of the capital 

which is invested in land. 

Nor is it true that a given degree of risk has the same influence 

on all investur,. For various reasons, of which we have already 

spoken, some men are less reluctant to incur risks than others. 

The reward which they will dem;ind will be correspondingly less. 

Let us divide ail investors into three classes, of different degrees 

of unwillingness to incur risk, so that for assuming the risk 5 

they will respectively require the extra rewards 3, 2 and 1. If 

the demand for the commodities in whose production the risk 5 

is involved is so great that it is necessary to use some of the capital 

of the most reluctant investors in producing them, it is evident 

that the price of the commodity will be fixed at the point that 

will give these investors the extra reward they demand. As the 

price of all units of the commodity must be the same, all capital 

Will receivr tile bilfllc CXLIil Icwul~l 3. ‘I’llt~rc itlvrbtr3rn tvllrl wf)rllcl 

be willing to incur the risk for 2 or I will receive a larger reward 

than is made necessary by their individual sacrifice. This extra 

gain might be called a risk-taker’s surplus. It is one form of the 

producer’s surplus, of which Professor Marshall speaks.1 

Making allowance for these inequalities in the degree of risk 

1 It hardly needs to be mentioned that we can speak of such a surplus only 
when comparison is made with the sacrifice of the Individual investor. Accord- 
ing to the productivity theory capital is rewarded in 
product it creates, and not in proportlon to the sacrifice o IIS owner. Capital 

fp.roportion to !he 

that is equally productive receives the same reward. The impossibility of 
correlatin indivrdual rewards with individual sacrifica is the rock on which 
any sacrl 3! cc theory of distribution goes to pieca. The recognition of the 
existence of the so-called producer’s surplus is a virtual abandonment of the 
whole positlon. 
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ant1 in rclucrn1Icc to incur rik, wc sh;111 have 10 11rodiIy our 

siatcmeni of drc law which rcgulatcs ihe amoi~ni ol ihc rewiircl 

for I-isk-t;iking. l’hat i~~‘\r~~ird u,ill Ix l~sctl ;I[ llic f)uiiIt wfIict1 \c,ill 

make the most rcluctanl inwslor \vllud L':l[Ji~ill ih ncdcil willing 

to incur Ifw higfiesr tlcgrcc ol riA invul\wl in tlic ciealion of any 

parl of ~hc! ]~odllct f01’ which COIlWIlIcl’b ;irc’ willillg lo I&I)‘. ‘J‘hcrc 

is a margin of risk-r;ikillg, ju51 ;I> tl1c1c i5 ;I III;IrKiii of 1;ibor Or of 

abstincncc; 2Ild iI rhc c;IsL’ ul 211~. gi\uI dcg1cc ol ribk. it i3 the 

marginal risk-tdkcr \\,flosc rc.lucl;incc’ IiSCS ttic ;1111oiin1 ol rw~itl 
\vllich is ol)t;1illctl for ;I5bu111ing ii. 

It Illa)’ hC WCll LO bl’illfi Olll IIIOIC l kd) ~~Llll \r’C h;l\C )?I dOllC 

the Csxt IIiLtlIl~C ol lllc Ilcl rcw;iItl lor 1 isk~t;ikillg. It is not ;iltu)s 

easy to distinguish Ixr~ccii 111~ clfccl of tf1c ;~s~riinl~1ioII ol I id. 

and tlic cltcci of ;iccitlcnt;ll g;iins alId l(J,,CS. -1 IIC st;IIcIIIcIl1 Ltl3t 

the assumpioii of risk yields a sl~e&il rew;II-tl is 1101 inWI1ded 10 

imply that cvcry risk-tnker will bc bclicr elf :iI llic end of a )c3r. 
Or e\‘Cll iIt thC Clltl (Jr 3 llllll~h!I’ Of ~Cill~b, t1l:lIl IlC \\‘a \vhCll hC 

pul fiis capit; into the fl;l/;lld~~lS iii\cbiiiiciit. I do not icfcr 11ow 

10 lhC 10% hC llu) 5UttCI 011 acC(JllIl~ of h:l\‘ii~, cr liilrl~r~~riiii;l~~~l 111~ 

chances of f;1iltii,c or lfrc fIo5\ilJilii\ 01 tlis;I51~r. E\cI1 i11ou~11 ;iIl 

rid3 couftl bc aid hxre ;~cciirnkIy vdiiii:iId, it ib cl itfcnt lkit 
all persons WI10 ass~llnetl thciii could not fare ;tlikc. Soinc of tfic 

possible loss ~\~OiIld be rc;iliretl aid 50111~ ~utIlt1 not. One person 

might suffer cilrly and seriously, \\~flilc nnoificr might escaf)c for n 

number ol pars. UnccrKiinty 3s 10 ihc ;1moi111i ol loss wfiich cnc11 

investor u-ill ;ictu;ifly sullcr is 211 csric’1iti;il ~lc111~1r of 11~ rirk. 
\4~itlIoirt the f)osaif)ililv 01 v;It yirig twill3 f13r tfilfricIIr iII\r*tr)r\ 

lllclc \vtrul~l IJC 110 ~ltit.\lilui 411 Iirl 111 ~II~I\~I~I.I, II 1111. 4IiIIvIc.I,r 

men iormctl the s;1mc cstimatc Of if1e risk [tic! wcrc assrIiiii11~. 

t.hcy woulcl 11;1~1Ir;lffy rebuke tl1c S;III~C fq);I1atic)I1s 10 IIIWI 111~ 

accitIcn~;lf loss. ‘J’lw oile wflo W;IS carI> OVCI I;ihi fly it iiiigfit 

reacfl tflC Clld d :I IJCriOd Of yW% /Al WJISC lJf[ thfl h WJllhf 

have been if Ile fd confined flimwlf IO ufc invc~tmcnls. ‘I’hc One 

who went through unscathed woufrl, 011 tfrc oher Iland. be far 
better off. The iI1IpOrtant poir1t 10 notice is that the reward for 

risk-taking is obmiiictl fry bolfi 1f1c fortiiIi;Itc iriltI the utifwtumtc 

investor, altfiougfi its ~IIIO~III~ cnnnoi be tlcicrniined directly 

from the results of the two i1lvestmcI1ts. -J’lrc man who 11x 

suffered the loss wf1osc possible OccurrcIIcc u’;is foreseen is bcttcr 

as 
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off than he would have been if his capital had not been abnor- 

mally productive; and the man who anticipated the possible 

occurrence of a loss which he did not suffer is also better off on 

account of the abnormal productivity of his capital. The reward 

for risk-takillg could be identified only in the case of an investor 

who sufferctl just sucfl an amount of loss as past experience h!ad 

shown might on the average he faxpected. The return which 

such an investor would realize from tfle use of his capital would 

exceed pure interest, or the return in safe investments. by a 

certain amount, which would be the net reward for assuming the 

risk. As it is the degree of uncertainty which dctermincs the 

unwillingness of investors to enter the industry, this net reward 

would vary according to the previous uncertainty as to the 

probable variation of the actual loss from the average.2 

Additional light may be shed upon this point by a consider- 

ation of the way in which the extra reward for assuming risk is 

obtained. Let us consider the conduct of a person who is planning 

to use his capital in a more or less hazardous employment. He has 

to look forward to two kinds of losses. In the first place he will 

have to meet certain definite expenses involved in replacing 

various capital goods as they are used LIP in the process of produc- 

tion. For this purpose he will accumulate what is called an 

amortization fund. In the second place he will expect to suffer 

some loss through the occurrence of the events whose possibility 

constitutes the risk of the investment. His accumulation for this 

purpose is commonly spoken of as his insurance fund. In con- 

ridering the advisability of making the investment, he will allow 

for both these forms of loss, and his de&ion will depend upon 

2 Marshall recognizes the exisbznce of this net prcmlum for risk.taking: “As 
a rule, a person will not enter on a risky business unless. other thine being 
equal, he cxpccts to gain from it more than he would in other trades open to 
hlm. after his probable losses had been deducted from his probable gains on a 
fair actuarial estimate.” (Alfred Marshall, Principler oj Economics, fd cd., p. 
693.) 

Pantalconi. on the contrary, apparently overlooks it: “Mere compensation, 
however, for the risk of an undertaking cannot constirulc a normal source of 
rcnf; for if this compensation has been estimated strictly in proportion to the 
risk, it must, on an average for a number of yean, be exact1 equivalent to the 
latter, so that the net rent left would be qua1 to zero; w Ilst, on the other Ii. 
hand, if the compensation is not commensurate with the risk, it is anti-hedonic 
in iu ori ‘n, the disproportion being due lo ignorance aa to the frequency and 
magnitu f e of the risk.” (Maffeo Pantalconi. Pure Economicr, translated by 
T. R. Bruce. London. 1898. p. 279.) 

536 



-I-HE :\SSlJ,\lI’-I’IOX OF RISK 30 

the amount of the net return which he may hope to realire. 11~ 

will embark in the industry only on Ore condition that the price 

of the product is high enough to ennhle him to ;lccu~nui~~c three 

two funds and to obtain in addition the us~~nl rrw;~rd for rhc 

use of his*capital. 

Now it is clear that the ;lmntlnts of the two Iunds cannot be 

dewrmincd in cxnclly the 5:1mc way. To meet dclinitcl~ forcsccri 

loacs he ciln obtain no 1110re tltnn just cnouglr to COWI them. If 

he were seeking a larger return, other capital wou1d come in, 
and the price of the product would fall. The sire of the insurance 
fund, howcvcr, cannot IX determined by tl~c ~tnoun~ of the 

actual loss, since it is about the amount of loss that will be 

suffered that the uncertainty esists. If the attempt were made to 

secure enough 10 co\.er all possible loss, it is clear that bthcr 

capital would come in and accept a somewhat smaller return, on 

rhe chance that the possible lobs might not be rcaliled. But it is 

equally clear that the influx of new capital will cenrc before the 

price of the product has been 11-ought so low that the insurztrrtc 

fund is reduced to the ;~mount of the average 10~5. ‘1‘11~ ;II~O~III 

of the net reward for risk-taking tvill bc tletcrmined Iy t11c rcl;l- 

tion between the size of the insurance fund whic.11 can he :ICCIIIIIII. 

latcd, after the competition of tlilTercn1 investor3 h;~r rcdrlcccl il 

to a minimum, and the amount of accidental loss which is 

expected to occur. According to the principles which WC have 

sought to establish. the influs of new capital will ceasz while the 

price of the producl ennblcs investors to accumulate s~tch a fund 

in excess of the probable amount of acridcnt;ll low; and the 
ulllolllll clt IlliS CStIrl llt~\lllllt~illitlll U’il\ 1142 lllc ~lPUI(‘I, l)W IllOlr 

the uncertainty ;ts to the variittion of the actual loss from the 

average. If we asstt~tw that in ;L scrics of yeaI the los.ws which 

an invesror suffers jusl equal the amount which previous experi- 

ence had shown io be the average. he will bc left at the end of the 

period with a net gain, which is his reward for assuming risk. 

One other point remains 10 be noticed. In speaking of the 

difference between the amortization fund and the insurance fund, 

the assumption was made for the purpose of convenience thilt it 

was possible to distinguish between the certain and the unccrcain 

loss by some external cltnr:trteristic, such as the source of the loss 

or the form in which it oc(‘ttr5. I’he reel tlistinctioll. howe\eI, 
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lies in the element of uncertainty itself, and nowhere else. 

Preparation for any kind of certain loss is made by means of the 

amortization fund; preparation for any kind of uncertain loss by 

the insurance fund. Let us illustrate this point with an example. 

In certain industries capital has to lie idle during part of the 

year. The idleness in itself causes a loss. To make up for it, the 

capital will have to be abnormally productive during the months 

in which it is active. If the period of idleness is the same every 

year, so that its duration and the consequent loss can be definitely 

foreseen, the amount of the accumulation to meet the loss will 

also be fixed; and, in the absence of other disturbing forces, it 

will be fixed at the amount of the foreseen loss. If, however, there 

is uncertainty about the duration of the idleness, there will be 

the same uncertainty about the amount of accumulation which 

will be necessary to cover the loss; and in determining its size, 

allowance will be made for the possibility that the actual loss 

may exceed the average. In the former case we have an amortiza- 

tion fund, and in the latter an insurance fund. I;inally, if a 

certain minimum of loss can be foreseen, and the only uncertainty 

concerns the extent to which the actual loss may cscecd the 

minimum, the accumulation to meet the certain part of it will 

be of the former kind, and that to meet the uncertain part, of 

the latter. 

The definiteness which the application of this principle gives to 

the significance of the term insurance is evidently not in accord 

with the ordinary commercial usage of the word. 1 shall refer 

10 tll;lt ~JlJil!t agilill ~tleIl 1 WIIIC ICI yl)c;ik more ilt kllgltl of i;lsllr- 

ante as an economic institution. Moreover, it is not claimed that 

investors in all cases actually go through the calculations in- 

volved in the two ways of making accumulations. There is 

usually no literal separation of the amortization fund from the 

insurance fund. It is the general result of an investment by which 

the conduct of men is influenced. Even in those cases in which a 

definite sum is set aside to meet some special form of accidental 

loss, while this accumulation is usually spoken of as an insurance 

fund, it is not customary to make any distinction between the 

~)art which is to replace the minimum of loss that is certain to 

OCCUT, and that for the additional possible loss, whose occurrence 

is uncertain. The so-called insurance funcl is very apt to include 
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lllc accunlul;ition to ~irccl ali tlw losb ol ;I ccrt;lin Lird, wlrctlwr 

or not its Occurrc~Icc can bc ciclinitcly Forcsccn. Still the Iart 

remains that the competition ol investors with one another \\,ill 

force down the amwnt of tlw po~sil~lc act \Il1l\llalioll~ to the 

point whcrc it will quaI the ;~n~ouiit of tlw ccl taili 10s~ of all 

kinds, plus the nvcragc amount of the unccrt;iin loss, plus 311 

additional increment, the si7e of b~likh will clc~wi~d 011 tlic tlqrw 

01 uriccrlainty 9s to lhc xtiial ;IIIIO~III~ id tlrc uncc.rt:iilt IOU. aiitl 

will bc in ii0 \v;iy ;illcclccl Iq tlic ;IIIKNIII~ 0C tlir (CI taili Imb. 

The conclusions that we fia\.e rcaclml ill ~IIC 1Jl~C5eflt C~I~I~~~CI 

may bc briefly summnrircd 3s follow: Risk-l;ikirlg is pulu~ tiw 

only in a scconilary bcllsc; it incrc;iws tlw ~~roiluctivity of c;rl,it31. 

TIIC ~CYSOI~ \\.IIo ;IsstItlIcs i1 ribk t111tlc1~ 111~ I igIlt c’(oIwwic conrli- 

tioiis wcei\Ts ii spcci;il rcwircl. I’lir ;IIIIOIIII~ cd ilw rw;iltl 

clcpw~ds on tlic tlcgrcc ol rirl, aid 011 llic ulr\c~illiliglro, 14 t~tc’li 

to incur it. Tlw rcw;~rd is obtainctl tl~roqgll rhc ;rclulllul;lticm of 

a fund lo mecl Iulurc losses. I:or tlli~se IOSWI wliosc occurrc’wc 

can be ~orcscctl ;III nmorti/;iticbl~ fuikl is ;~~ir~~~~ul~~tc~l. II\ six ir 

fisctl by cor~ipctitiofi ;it tlich ;~iito~iiit cd ~IIC Itrw,wil ICI-. l:(~r tlltrw 

losses h.1105c 0icu1~rciIc~ i4 iinccrt;liri 311 ~IIS~I~;I~N(~ I,itlcl i\ ;1i(i11iii1. 

kited. Its six cscccds tlic ~~~olx~\~ic ~I~II~III~~ o! 10~ ;I) tlctc1iiiiirccl 

from pst cslwricilrc. ‘I‘hc cs(c~ \.;I1 ic, willi tlic tlc~~cc 4~1 111i(c’i~ 

tainty ~iboiit tlic a~iiount ol loss; tlixt h,ill Ix- s~ill~lcd. ‘I’lli* c’stI;I 

accumiilalioll is tlic reward for l.ibL.t;il;iiig. 
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CHAPTER V 

THE REWARD FOR RISK-TAKING 

In our discussion hitherto we have as far as possible avoided the 

use of language which involved a prejudgment as to the economic 

character of the reward for risk-taking. It is now time to turn our 

attention to the consideration of this phase of the question. We 

shall seek to determine under which of the categories of distribu- 

tion the reward for assuming risk falls. Incidentally we shall have 

to notice one or two of the attempts that have been macle, to 

identify this peculiar reward with the income of the entrepreneur. 

In conclusion, we shall consider the aclvisability of adopting the 

suggestion that the reward for risk-taking be made an inde- 

pentlcnt category of distribution, coijrtlinate with wages, intcrcst 

and profit. 

It seems to be a self-evident proposition that no one can assume 

a risk in economic affairs unless he has something to lose. hs it is 

capital that is exposed to danger, it would seem that it must be 

the owner of the capital, that is, the capitalist, who assumes the 

possibility of loss. A society in which one class of people owned 

the capital, and another class enjoyed the unrestricted privilege 
of cxlbusing it to r,isk, wc)\iltl BOI>I~ r\ilTrr economir diipwrrx-k, It 

is the possessor of capital who is interested in its safety, and he 

seeks to protect it by demanding for its use a return com- 

mensurate with the chance of loss to which it is exposed. In just 

what sense a man can be said to run a risk of loss, who has nothing 

to start with, and who, therefore, cannot fail to come out from 

his venture at least as well off as he went in, it is not easy to 

understand. Only those who have capital can suffer the loss of 

capital. Therefore, it is they alone who can expose themselves to 

the chance of loss. Unless, then, we are to limit the term capitalist 

to those who use their capital in ways involving no more than 

the minimum amount of risk, the conclusion is unavoidable that 
42 
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the one who assunws a risk IO c;lpir;ll is in all casts a capitalist. 

It is nearly as self-cvitlcnt that under normal conditions the 

person who absunles a risk is rtle one who will receive the special 

reward. By what inter-play of ccolwmic inolives would 3 capitalist 

be led to iake upon himself the tlisu~ility involvctl in subjecting 

himself to uncertainty, while surrcndcring 10 another the right 

to ihe extra product crcaled by his capital bccnuse of the unccr- 

tainly? No one ncetl esposc his c;cl)ital to mow than the minimum 

deyrcc of risk unless hc rcrcivc5 IIIOIL’ Ihan rhc minimum reward 

for ihe use of it; therefore. if tlic ccononiic motive prevails, the 

assumption of risk and 111~ rcccipl of the reward for it will be 

acts Of one alltl the SilllIe pcr5on. As it is the capitalist who 

~SSLIIIICS the risk, it is [he c;tllitalist who will normally receive the 

award for risk-taking. 

The same fact may be shown more diicctly by considering the 

source of the net reward. The attc~npt has been made in the 

preceding chapters to pro\e th;~l the rcw~ard for riA.raking is 

created by i&e capikll espoo’ed 10 the risk. In 9 bI31ic sI:ltc rvcr! 

unit of capit;il will ol)[;tili iI its rc\s;irtl tllc 1);111 of llre 1~lo~l~~rI 

that is specific;illy iniput;il)lc to it. Thcrefw~c. lhc ownrr 01 the 

capital that is abnornlallv prOdilc’i\ c’ on ;ICCOLIII~ O[ tli~ risk 10 

which it is cslwsetl will rccci\,c the c\Lra I)roduct. To ~I;lim that 

this extra product may norm;llly nccruc to some one orhcr than 

the owner of the capital (hat created it, is to adopt a system of 

distribution under which some men arc able regularly 10 appro. 

priate wealih crcntctl by the capital of others. Such a view is 

iIlTc0ncililblC with n productivity ~lrcnry Of distrihition. whirl1 

gives Iu evcly qclll IIw p11uIw I Illal il ClCi\ICt. It ir In thi5 (LIw 

equally irrcconcil:iblc with 3 wcrilirc theory of clistl~il~ulion, sirrcc 

the entire burden of the disutility of risk-taking must evidently 

be borne by the person who is actually esposcd to the possibilit! 

of loss. 

The net return to capital from a productive operation is 

economic inwrcst. 11 is the part of Ihe net protluc[ that is crcatcd 

by the capital. It is customary, howcvcr, to make a distinction 

between the product of capital in nn indwry where competition 

prevails, and its product in an industry where the capitalist 

possesses a monopoly advantage. In the latter case, a part of its 
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product is called a monopoly gain, or a monopoly profit. But the 

difference between the return to capital in the competitive indus- 

try and its return in the monopolized one is not a difference in 

kind. In both cases it receives the part of the product that it 

creates. It is entirely a question of convenience whether WC shall 

say that the rates of interest arc unequal in the two industries, or 

that the rates of interest are the same and the estra reward is a 

monopoly profit. In el’cry inst:cncc of an abnormally high interest 

rate, the excess is due to the possession of a monopoly advantage 

by the owner of the capital. It is important, however, to tlis- 

tinguish between two kinds of monopoly. There is one kind that 

is founded in the nature of things and another that is artilically 

created. The capitalist who cxposcs his capital to risk has a quasi 

monopoly advantage of the former kind. The obstruction that 

prevents the free Row of capital into a hazardous investment is 

not maintained by the owner of the capital already in it. The 

monopoly is due to the unwillingness of other capitalists to enter 

the industry. Its effect, unlike that of permanent artificial monop 

olies, is to promote the best use of capital under existing condi- 

tions. The amount of the reward for risk-taking is clctermined by 

direct competition, while monopoly profit is determined by the 

principle of the maximum net revenue. 

In the case of capital in hazardous investments, however, 3s in 

the case of a true capitalistic monopoly, it is a matter of con- 

venience whether WC shall give the name interest to the entire 

net return to capital, or divide it into two parts and call one pure 

ii~rcrol, ;~ttil lllc otllct~ tcIt’;irtl 11~1~ risk.l;lkillg. '1'11~ illl~~W~liltlt 

point to notice is that there is no diffcrcncc in nature between 

the two incomes. Both are created by capital, and both accrue 

to the capitalist, and the amount of both is determined on com- 

petitive principles. This fundamcntnl unity in the nature of the 

two incomes seems to be better brought out by applying the 

term interest to both. \\‘e should say, then, that under the 

influcncc of risk, capital will be so apportioned in a static state 

that the rate of interest in different investments will vary with 

the degree of uncertainty involved in them. In this interest may 

be distinguished two elements, pure interest, equal in amount to 
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the return to capital in lhc Icast har;wlous investments,1 and 

the reward for risk-takin g, the ntltlitional return which capital in 

a more hazardous invcstmcnt rccci\xx2 

It is not unt~s~~;il (0 divide ihc g~nsr return 10 rapid, over 

and abovc the amount ncceswry to tunkc good the part regulwly 

used up in product iI-2 opcr;i I ions. into Ilillc inlcrw and insur- 

BnCC ~~r~lI~illltl. 1 ICW, iIS bdfJW, pII! irrtcrcb~ is tlie return 10 

capital in dc ilircstnicrlts, but ihc 5O-c;likd il~!4lr~lI1ce pelllitlnl 

is by no means ihe same thin 1: ns the 11c1 reward for risk-[akinK. 

The purpose of the insurance lwcmiuln is the rcplaccnrent Of 

capital acciclelitally tlcslroycd. It tlocs not, 3s n whole, forln a 

part of the nel interest on c;lj>iral. Oti1 of 11~2 insurance fund 3rc 

to be paid all the losses ot iI11 unccrrnin characw. \\‘hcther the 

fWld Will CScCCd Or f;111 Shari d ih! ~1l110111li IlLTCSSary 10 IdiC 

good the losses cxnnot IK know Ixforrhantl, but, as we have 

alrcatly shown, every capitalist will rccluire n large enough gross 

return on his c;ll)it:ll to cnablc him to set ;tside an insurance [untl 

in esccss ol tllc I)rolxtl)lc ;ImounL ol loss as tletcrmincd by the 

average of past cspericnce. This cxccss constitutes the net reward 

for ri3k-taking. So, in the cast of commercial loans on doubtful 

security, it would bc a mist;~kc to rcgarrl the entire csccss above 

the rate 011 govxnn~cnt bontls ns net relvarC1 for assttrning risk. 

In the absence of olhcr tlis~iirbing iiifluenccs, the reward for risk- 

taking is the part of the cstr;l return which would be IeIt after 

deducting an amount large enough to cover the probable loss. 

It is a matter ol common obscrva~ion 11131 inespcriencetl investors 

arc iij)’ to Ix riilduly illlltt~Wc’~I by the ;1t~tmv2~~~ly high tiltc d 

1 II may be WI1 IO s13tc th a11 clislurbing fnrccs cxccp~ risk. such as 
social c5Icc111 and clilkculty of rcaliriiig on an itivatmcnr. arc here left out 
of considrration. The a\sumptiun i* that thcrr cxistr a prrfmt static adjust. 
mcnt of capital. escept for the inllucncc of ri&. 

It is a1so rtcccuary to bear in miml the clirtinc-tiorl Iwtwecn tttc capilrlistic 
monopoly mcntioncrl above. in which ihr povcs<or of ihc npital rccrire 
the extra product. and an cntrcprcncur’s nionopoly. as in the cav of rhc 
ownership of a patent right. irr which the cntrcprcnc’ur obt;lins his capital 
at the markct rate and appropriates the extra plnchr~. 

2Purc inICrCSt, as lh$ ddJrWd. is 1)ol lo be confounded wilh normal, or 
JlOliC interest. The hllcr is the reward that r;ipitaI would rcccivc if it were 
SO apportioned that all units of it wcrc uallg produrtibc. I’urc interest is 
the reward reccivld in safe invcstmcutr unt cr “1 an apportionment of npilal in 
which the productivity varies with tile uncc’rtainty. Pure interat. thcreforc, 
will always be below the static k\cl. 
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interest in unsafe investments. They do not make sufficient allow. 

ante for the losses, the possibility of which is the cause of the high 

nominal interest. It may be, therefore, that the net return on 

investments of this kind is below rather than above the return in 

safe investments. This fact, however, constitutes no exception 

to the general rule that when risks are properly estimated and 

appreciated, the net rate of interest will vary in diRerent invest- 

ments according to the risk involved in them. 

That the reward for risk-taking is created by capital and is, 

therefore, an element of interest, would probably never have 

been questioned but for the confusion that has resulted from 

attributing a very complex form of activity to the entrepreneur. 

It may be worth while to take up directly the question of the 

relation of the income of the entrepreneur to the reward for 

risk-taking. 

The income of the entrepreneur is called profit, In what sense 

the term profit must be understood, in order that it may denote 

an income of a different nature from wakes and interest, has been 

pointed out in the Introduction. Jn only one rcspcrt does it 

resemble the reward for risk-taking. Hoth inconics are clue to 

abnormally high J)roductivity in some J)art of the industrial 

system-both arc quasi monopoly gains. The nmnopoly advan- 

tages in the two cases, however, are not of the same kind. Profit 

is due to a local and, in a sense, unnatural advantage, which is 

transient i2 ;ts character, since it can endure only so long as 

others are prevented from making use of the device which is the 
PII~II~P nf 111r sllljrrirlrily, l’hr Irwllrtl fctr risk.takirlg is title to an 
advantage the existence of which is fou~idctl in LIIC nature 01 

man, and which will endure so long as man’s unwillingness to 

incur risk remains unchanged. Competition will sooner or later 

annihilate all profit, but it cannot abolish the reward for risk- 

taking. Profit is a dynamic income; it appears as the result of a 

dynamic change, and disappears when the inequality in produc- 

tivity due to the change has induced sufficient movement of 

capital and labor from group to group. Reward for risk-taking 

is a static income; it will be present in the approximate static 

state which alone can be realized while risk exists: other capital 

will not flow in to cut down the reward to the capital already 

receiving it, since without the full reward nn capir;ll will assume 
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the risk. Profit is a residual income, realized by the sale of the 

product at a price above the cost of production, and its amount, 

therefore, cannot be dctcrmincd until the price is known; reward 

for risk-taking is a direct inconw, whose amount is determined 

by circumstances prcccding the salt of the f)roduct, just as wages 

and intcrcst are dctcrn~inctl. Kcrvard for risk.taking is a part of 

the cost of production; profit is tllc surplus over and above the 

cost of production. 

The attempt to identify the reward for risk-taking with profit 

runs counter to the obvious fact that there is no uniform relation 

between the amount of profit and the degree of risk. A large 

profit may bc obtained under conditions involving little or no 

risk. The gain fro111 the introduction of an improved ~ncthod of 

manufactkire m;ty be manifest 2s soon as the imfxo\,ement is 

thought of; and the adoption of the IICW device, while involving 

no risk, may Icad to the appcar;tnce of a considerable profit. On 

the other hand, risk may perfectly well be involved in a form of 

investment in which no profit is aplwaring. The manufacture of 

explosives is an industry in whi(.h ;i Ilurtu;8ting amount of arci- 

dental loss will alwys be suffcrcd; but in the absence of dynamic 

changes the possibility of obtaining a profit in that industry 

would not mist. Intlecti, in a tl~namic society a profit may bc 

obtained by adopting an inrpwwnent whose only purpose is to 

lessen the chance of uncertain loss, and thus reduce the risk. Such 

a profit is not the rcwartl for risk-taking, but the result of 

abolishing risk. Like all nthcr profit it is transient, and will 

disafqxar as soon as the irnlwo\w~cnt has been generally adopted. 
IL IS Illalrilra~, ~ltcIcrolc, llllr, I~IL’IC lb ttu lIrccrrdIy f ullllccllull 

between degree of risk and amount of profit. 

It has been said that just because profit is a residual income it 

is an uncertain one, and that it is for the endurance of this uncer- 

tainty that the entrepreneur receives his reward. The first state. 

ment is obviously not true. As I have already shown, an income 

is not necessarily uncertain because it is residual. But if that 

difficulty is overlooked, it is not easy to understand the rest of the 

statement. We are asked to think of profit as a reward paid to a 

person for assuming a risk of obtaining no profit. \Vhy should a 

reward be paid for assuming a risk of which the outcome must 

be either a gain or no loss? Clearly the incurring of such a risk 
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involves no disutility, and thercforc no special inducement is 

rcqitirctl to assure its assumption. hlorcover, even if such a notion 

wci-c conceivable, it woi~ld still bc necessary to show a constant 

relation bctwcen lllc degree of uncertainty as to whctlicr a pdil 

will sl)pe;ir and the size of the profit; ancl tliat is as impossible 

as it is to prove such a relation bctwccn profit and risk as 

ordinarily unclcrstood. 

The fact that reward for risk-taking is no part of profit, the 

income of the entrepreneur, may bc proved also from the method 

in which an industry is established. Let us for the sake of sim- 

pIicily ;~ssumc an organization ol society in which capitalists and 

entrepreneurs arc distinct persons, and in which the cntrcpreneur 

performs the organizing and directing work. The capitalists 

furnish the capital used in the productive operation awl receive 

in return interest, the rate ol which is fixed in tltlVilllCC; the 

cntrcprcncurs direct and manage the industry, hire the capital 

antI I;il101~. 112) all llic csl~ct~scs ol I~ro(lu(:ticm, and rcwi\~c as 

their sllccinl rc\\.;lrtl :I:Iy I)rollt tll;lt 11111)’ IX K!illi~C!tl. IYlldCl’ SllCll 

circIimstaIlccs, will it bc the c;rpit;ilist or the entrclwncnr who 

will obtain llic reward for assuming risk! 

There are only t1r.o ways in which the cntreprcncur can realize 

a net gain because of the esistcnce of risk. He must be nblc either 

to obtain his callitnl at a rate that does not inclutlc IIW rcwnrd 

for assuming risk, or to sell his product at a price Irighcr than 

is ncccssary to enable him to pay the rcwnrtl for risk.tnking. Is it 

possible for him to adopt cithcr of tlicse plans? 

,\s ~IIC ciltrclwcri~~tr 1~1s 110 c;ll)it;ll to act as ;I p~;~t~;lntcc fund 

101 tlic c;tl,il,llial, it i* cvi4lc.lit 111111 Oto l~llcr 1111151 Ifu~Li III tl\c 

success of the enterprise for the safety of both principal and in- 

tercst. He will calculate the risk of loss that he is assuming, and 

will demand a return in proportion lo il. Now the reason why 

he is able to obtain pure intcrcst on his capital in a safe invest- 

ment is that the entrepreneur can obtain capital Irom no one 

else without paying the intcrcst. \Vhy, then, should hc forego the 

extra reward for risk-taking in a hazardous investment when the 

entrepreneur must pay the estra reward to any other investor 

whose capital he may seek to obtain? h’o economic motive for 

such conduct can IX conceived. The cntrcprcncur will have to 

pay for his capital a price proportionate to the risk to which it is 
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10 be exposed. hloreovcr, as we shall see, if capitalists did not 

demand the extra reward, entreprcncurs would be unable to 

appropriate any part of it 9s their own income. 

Mangoldt and others Ilitvc attcmptctl to divitlc the reward for 

risk-taking into two parts, and to assign one part to the capitalist 

ancl the other to the cntrcprcneur. A special kind of risk, called by 

some economic, by others industrial, is said to be assumed by the 

entrepreneur, and the reward for assuming such risks is either 

identified with profit or considerccl to be a part of it. Uul it seems 

clear that there can be no g-round for such a distinction, on our 

assumption of a complete separation of the functions of enlre- 

prencur and capitalist. .-is the entrepreneur has nothing to lose. 

it is impossible for him to assume a risk of any Irind; and as the 

capitalist bcnrs the cnrire risk, there is no rcasoI1 why he should 

be any more willing to suffer loss in one way than in another. 

It is all one to him whcthcr he loses his capital through a 

technical fnilurc or nn intlustrial enc. It is not rcasonnblc lo 

suppose that hc ~\~uld tlcn~nntl ;I c-onsitlcration for assuming the 

risk of loss in one wny nntl gratuitously ;tssumc a risk of another 

kind. Finally, if all capitalists ditl act in that uneconomic way. it 

would be impossible, as I shall show presently, for the entre- 

preneur to obtain any cstrn gain on ;LCCOLIII~ of the industrial risk. 

It seems clear, then, that as no capitalist will incur a risk of 

any kind unless he is rewarded for it, no entrcprcncur can obtain 

capital without paying a price proportionate to the risk to which 

it is to lx exposctl. 11~2s the csistcncc of risk make it any more 

possible for him to ohnin a price for his produrt that will leaw 

him I\ iwt g;iin? III tlir lt~ix I\II~ thr Iwirr Iir ran xrt in rlrtwminrcl 

by the expense of production. Only W~CII he is obtaining a higher 

price is he realizing a profit. The esistence of such a profit in any 

part of the industrial system is an invitation to other entrcpre- 

neurs to come in and share it, If, then, we assume that an cntre- 

preneur who is using capital in a hazardous industry is obtaining 

a price for his product that leaves him a net profit after paying 

for his labor and capital, with the reward for risk-taking included, 

it is clear that such a profit would soon be annihilated by the 

competition of other entrepreneurs. 

The same thing would happen to the estrn gain that an entre- 

preneur would realize if capitalists as a class should suddenly 



become willing to forego the reward for assuming either all kinds 

of risk or a special kind. The necessity of exposing capital to 

the chance of loss can have no terrors for the entrcprcncur, since 

llw 105s will not fall IIIIOII him, l)~it III)OI\ the c:ll)italist. IT, tlrcn, 

all capitalists consent to assume risks for nothing, all cntreprc. 

neurs will be able to obtain capital for purposes involving risks 

at a lower rate than they formerly paid; and the competition of 

entrepreneurs with one another will prevent any one of them 

from keeping the price of the product i~l)ove the level tl~at his 

reduced expense justifies. If capitalists incur risks without any 

extra inducement. it will be consumers, nnd not entrc’prcncurs. 

who will benefit by their forbearance. 

For the entrepreneur the reward for risk-taking is an clement 

in the cost of production, The price of a commodity in whose 

creation risk is involved is higher than it would be if the risk 

were absent. The gross return to the entrepreneur is greater. The 

entire excess, howcvcr, due to the existence of risk, hc has to 

hand over to the capitalist: for rhc ;lrnount of the extra return 

that he can sectire OII account ol the risk is fised by the extra 

interest that he is conlpellcd to pay for his capital. 

The most consistent attcnrpt that has been matlc to identify 

cntrcprcncur’s profit with the reward for risk-taking is that of 

Mr. Hawley.:’ Many of the ;~rgumcnts with which he dcfcnds his 

position have been consitlcrcd in the comparison already made 

between the two forms of incornc; but thcrc is at the basis of his 

contention a misconception concerning the significance of the 

term productivity as applied to the assumption of risk, to which 
it may be well to devote a little icttclition. It iu 111031 clearly 

brought out in the following passages. Professor Clark, he ‘says, 

“acknowledging that the reward of risk-carrying exists and has 

hitherto escaped recognition, and that it constitutes a peculiar 

form of income, , . , refuses to accompany me in identifying it 

with profit, and claims that rhc reward of enterprise inures to 

the capitalist as such, and not to the entrepreneur as such, thus 

making the capitalist unique among producers, in that he alone 

enjoys two quite distinct fonns of income, the one springing 

from the use and the other from the venturing of the capital, but 

9 Frtyjcrirk G. Hawley: “The Ri\lc Tllcory ol l’rofi~.” Q~rnt/rr/~ ]orrr~n/ of 
Economics, vol. vii, p. 459. 
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both accruing to him in his peculiar industrial function.” “It is 

not of course impossible,” he continues. “that the rscrcix of a 

.single lunction may be lollotwr~ by Iwo rndirnlly rlislinct classes 

of rcsulls. Ihrt it ~l~~p;~rs 10 111~’ n> ;III asic~n of sricwtiftc method. 

that two rf~dilfJlly distinct cl;~sses 01 results shall lmf be ascribed 

to the same function as their source.” ..\nri yet again: “According 

to Professor Clark. il I rightly comprehend him, WC have in 

economics a problem ot Iour forces, producing five tlistincl claws 

ol results-land yicliling rent, labor yielding wages, capital yield. 

ing interest and t-ward for risk, and coiirdination (if he will 

allow mc to so nnmc the force) yielding profit.” 

In spite o[ the ambiguity involved in hlr. Hawley’s use OI the 

tern1 “enterprise” to denote the activity of the entrepreneur, we 

seem to be justifictl in infcrrinq that arcortling to his idea it is 

by virtue of his nssun~ption of ribk that the cntrcprcneur obtains 

a profit, niid that the rcasoti for tlistinguishing the reward for 

risk4aking from intcreht, antI assigning it to a scpnratc I)rnductivc 

agent. is to Ix l011ritl iIi the nect’dity of assuming ciistinrt Irlnc- 

Lions 35 the sources 01 “rrrcficoI/y clistirrc-t clnsscs rd results.” 1\0w 

it may bc “an :isiow 01 sricntilic method that tr\‘o rnArcol/y 

distinct classes of result5 sh:lll nr)t tw ;lsrribctl to the same func- 

tion as their sourw.” but the I>Iinciple has no npplication in the 

presellt GISC. l’herc is no such tlilference in the natures of the 

two incomes, interest and reward for risk-taking. as Mr. Hawley 

seems to iin;lginc. 1 Ilitve ;Ilrc;lcly ahown that risk.taking is produc- 

tive only in a sccotitlary seiisc; it increases the productivity of 

capital. Capital creates the reward for risk-taking, and receives 

It as a ~;LI t of its IIC~ itrwtlw. It iwtivcs a higher rutc 14 intcr~t 

in a hazardous investment than in a safe one, but the additional 

return differs in no essential rcspcct from the minimum return, 

to which the term pure interest is applied. 

Mr. Hawley proposes to put in a separate category of distribu. 

tion the excess of interest that capital receives as the result of 

assuming risk. II hc should lotlow his method of analysis lo its 

logical conclusion, he would have to treat in the same way 

every other escessive increment in the return to capital. Risk is 

not the only thing that prevents the static apportionment of 

capital. Social odium, for esample, may have the same result. If 

the investment of capital in any kind of business brings with it 
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loss of public esteem, an abnormally high return will bc ncccssary 

to induct capital to enter it. -l’he marginal productivity of capital 

in the industry will be above tl~c static level, and tllc rate of 

intcrcst will bc correspondingly high. But Mr. Hawley would 

hardly be willing to carry out the l)rinciple hc has laid down and 

regard the incurring of social odium as a separate economic 

function, creating and receiving a radically distinct share of 

product. There is no more reason for making such a distinction 

in the cast of the abnormally high intcrcst that capital receives 

as a reward for incurring risk.’ 

\Ve have see11 that the attempt to identify reward for risk-raking 

with entrepreneur’s profit is bnscd on a misconception of the 

nature of the two incomes, and tl~~t tllc rccogilition of tllis rcwnrd 

as a scparatc category of dislril~ictiorl c2nnol lx justilic(l on the 

ground that the reward is created by a distinct economic agent. 

Hut the suggestion has been i~tlc~ tlrnt it Inight bc NTII for otlwr 

reasons to give that form of irlcomc an intlel)endcnt IAace in the 

scheme of distribution. IVithout stopping to consider the argu- 

ments that have been advanced in favor of such a course, I may 

mention two or three that seem to me to be conclusi!,e against it. 

If the new category were to include the extra reward that labor 

sometimes obtains in dangerous occupations, as well as the extra 

reward of capital, it would be found impossible to make much 

practical USC of it, on account of the dillercnt principles by which 

the two rewards are determined. Moreover the inclusion of a part 

of wages and a part of intcrcst in one group would cut across the 

classes already rccognizccl, and seriously impair tllc significance 

of the classification. 

If, on the other hand, it is proposed to have the new category 

include only the extra reward that accrues to capital on account 

of risk, the objections to the plan are no less weighty. In the first 

place it is inexpedient. It places the emphasis on the points of 

unlikeness between pure interest and the reward for risk-taking, 

when it is more important to bring out their essential likeness. 

-I Mr. Hawley’s classification of incomes fails IO make any disposition of 
profit, as the term is here used. IL is not a part of waga or of interest, and if 
the preceding argument is sound, it by no means corresponds IO the reward 
for risk-taking. 

n T. N. Carver, “The Ilacc of Abstincnvc in the Theory of ~ntcrest,” 
Quclrfrrly /ournol oj Econon~ics, vol. viii, p. 58. note. 
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Clear economic thinking will be promoted by establishing the 

distinction between the reward for risk-taking and profit, and in 

no way cm that be better accomplished than by showing the 

identity of the former income with interest. In the second place 

it is unscientific. It completely destroys the coiirilinalion of llrc 

classification. To divide incomes into profit, wages, interest. and 

the reward for risk-taking, is much like dividing material bodies 

into inanimate objects, plants, animals, and men. There are 

reasons why it is important to distinguish the reward for risk- 

taking from other interest, just as there are reasons for dis- 

tinguishing men from other animals; but to make a separate and 

distinct class out of a subdivision of a class already recognized is 

to do violence to scientific method. 

[Vages, interest and prolit are independent, exhaustive, and 

mutually exclusive forms of income. Reward for risk-taking may 

be a part of wages or it may bc a part of interest; it has no inde- 

pendent standing, and therefore it has no claim to rank as a 

coordinate category of distribution. It is best to abide by the 

existing classification of incomes, and to think of rates of wages 

or of interest as varying in different employments under the 

influence of risk. 

In the present chapter we have attempted to show that the 

reward for risk-taking is neither the whole nor any part of profit, 

and therefore does not accrue to the entrepreneur; that it is a 

part of interest and accrues in all casts to the capitalist; and that 

it is inexpedient and unscientific to make it an independent 

category of disuibution, coordinate with wages. iutercst and 

profit. 
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CHAPTER VI 

WAYS OF MEETING RISK 

Up to this point in our discussion we have proceeded-as if the 

degree of risk involved in any enterprise were an unchangeable 

quantity, which the investor must in all cases assume if he decides 

to enter the industry. As a matter of fact, however, the degree of 

risk may be changed by the conduct of the investor Irimself. The 

adoption of devices for lessening the chances of accidental loss, 

and for diminishing the unfavorable influence of uncertainty, is 

one of the most important forms of progress in a dynamic society 

How much risk would be involved in different industries in the 

approximate static state, and how much deterrent effect a given 

degree of risk would have on investors of capital, would depend 

on the stage of economic development that the society had 

reached before dynamic changes ceased. IVe must now turn our 

attention to a consideration of the devices that have been adopted 

by society to counteract the unfavorable influence of risk. Some 

of these may be carried out by an individual investor; others 

require the combined action of two or more men, and are there 

fore of a social nature. We will begin with those that do not 

require social cooperation. 

A man living in isolation may carry on certain productive 

operations and accumulate a limited stock of capital goods. Let 

us imagine that he has cleared a piece of land and fashioned 

tools with which to work it. On half of the land he is able to 

raise all of some crop, as potatoes, that he cares for; he is con- 

sidering whether he shall raise corn or tobacco on the other half. 

The circumstances on which his decision depends are these: He 

would much rather have a crop of tobacco than a crop of corn; 

the cost in labor and in wear and tear of his capital is the same 

in the two cases, if he cultivates the tobacco in the easiest way; 

but there is considerably more uncertainty about the size of the 

tobacco crop than about that of the corn crop. Under such condi- 
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tions it is evident that his choice between tobncco and corn will 

depend on the relation between the excess of the utility of the 

tobacco over that of the corn, and the disutility of the uncer- 
tainty about the amount of tobacco he will obtain. 

It may be that the uncertainty in the case of the tobacco can be 

diminished by a change in the method of cultivation. Let us 

suppose that it is due to the occasional failure of a crop on 

account of prolonged drought. It may be possible to adopt 

measures to guard against the loss. If the tobacco is to bc raised. 

any change in the method of cultivation that lessens the chance 

of loss without incrcnsing the cost in labor and capital will cvi- 

dently bc adopted. I[ the tobacco would suRcr less on that part 
of the land where the potatoes had been raised, while the latter 

would do as well on one part as on the other, the change of Ioca- 

(ion of the two crops would certainly be made. If, on the other 

hand, the method of counteracting the effect of the drought 

involved additional cost, the decision as to the advisability of 

adopting it would not be so easy to reach. It might be possible 

by a system of irrigation to lessen or even to annihilate the danger 
of loss from drought; but the introduction of such a system would 

involve more or less additionid cost. On what principle would 

the choice be matlc between the two possible methods of cultiva- 

tion? It would evidently be by a comparison of disutilities. The 

disutility of the additional sacrifice incidental to the introduction 

of the system of irrigation would be set over against the dis- 

utility of the uncertainty involved in raising the tobacco without 

artificial irrigation. If the former wcrc less than the latter, irriga- 
tion would bc adopted; if it wet-c grcntcr, the danger of accidental 

loss would be borne, 

A man in isolation, then, face to face with unequal degrees of 

risk involved in dilferent ways of using his capital and labor, is 

restricted to three possible modes of conduct. He may avoid the 
uncertainty peculiar to a specific form of industrial activity by 
keeping out of the industry; he may reduce the degree of un- 

certainty by adopting devices that make the occurrence of the 

loss less probable; or he may assume the risk and endure the at- 

tendant uncertainty. The first form of activity may be called 

avoidance of risk, the second, prevention, and the last, assump 

tion. It is possible to combine the second and third methods by 
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partially eliminating the risk through preventive measures and 

assuming the rest of it. The choice between different possible 

modes of action will be dctcrmincd by a comparison of the dis- 

utilities involved in going without the product of the hazardous 

industry, in using the additional labor and capital necessary to 

reduce the risk, and in enduring the uncertainty incidental to 

the creation of the product. 

A man living in society has the same opportunity of making a 

selection between the three ways ol meeting risk, and his choice 

is determined by a similar comparison of utilities and disutilities. 

These, however, are not of precisely the same nature as those 

which the man in isolation compares. The commodities created 

by different producers are not intended for the immediate satis- 

faction of the wants of those who create them; they arc produced 

for exchange. It is no longer possible, therefore, for the person 

who produces a commodity to make a direct comparison between 

its utility to the consumer of it and the disutility in\,olved in 

creating it. Confining our attention now to the risks incurred in 

the employment of capital, let us see in what way the utilities in 

question are determined. 

The choice between safe and unsafe investments turns on the 

relative risks and rates of interest in the two invcstmcnts and on 

the unwillingness of the investor to incur risk. If the extra re- 

turn to be expected in the unsafe investment is large enough to 

offset the reluctance of the investor to incur the risk, hc will 

choose that investment. He compares the utility of the probable 

incrcasc in income with the clisutility of the uncertainty. 

\Vc iiavc illl~C~ICIy llotcd tll;kl rlw rclurtancc to illcur risk i3 I101 

the same in all men. This fact leas an important influence upon 

the assumption of risk in a catallactic society. Those who are 

most unwilling to take any chances naturally seek the safest in- 

vcstmcnts, and those whose reluctance is least find their advantage 

in entering hazardous industries. The utility of the additional 

gain to be realized in such investments more than offsets for them 

the disutility of the uncertainty. If there were enough investors 

of all degress of unwillingness, so that the unwillingness always 

varied inversely as the risk, the entire cost of inequalities in risk 

would be annihilated. But evidently such is not the case. There 

is a disproportionate amount of capital in safe investments. It 
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is true, horccvcr, that on account of this adaptation of investors 

to risks, the reward to be obtained for assuming risk does not 

always incrcasc in proportion to the risk. 'I‘hc sclcction of the 

more hazardous in\.csiiiicnts by tliosc who arc’ lc3st reluctant to 
assume risk reduces rfw net cost of risk to socicly. 

The choice betwcn a safe and an unrafc invcstmcnt, then, is 

determined by the subjcctivc estimates put by the investor upon 

the utility of the increased income in the hazardous invcstmcnt 

and the disutility of the uncertainty. As the decision thus de- 

pends upon s’ubjccti\.e factors, it is impossible to prophesy how 

any particular investor will act. The choire bct\vccn dilfcrcnt 

methods of carrying 011 311 industry, that is, the question as to 

the adoption of any prc\wtivc wxsurc, i, tlcterniincd in the 

first instance in niuch the siuiic way. Conlp;trison is mstlc I~etwcen 

the disutility involved in investing the additional capital ncces- 

sat-y to introduce the preventive mca~ure, ;IIKI the disutility of 

the greater uncertainty if such a nwsurc is not introtltlcctl. ht 

here it is cvitlcnt tint the rlroicc is 11~1 left elltircly :lt 111~ tlis- 

cretion of the investor. It is only when ihc intercd 011 the c;ti)it;ll 

required to introduce the prcvcnti\.c wensurc jifbt cq~1;111 tltc 

extra price necessary to bring ;ilwlit ihc ;tbsuriij)tion of the ribi; 

if the prcvcnrik~c mcasurc is not ini~otlurctl. th;lt it i,: optional 

with an entrcprcneur which 1t1ctl10~l 11c sII;III adopt. If OIIC 

method makes it possible to protIucc ;I coniniotlity with 1~3s cs- 

pense than the other involves, tIi;~t ~i~clliotl. iI1 the abscnrc of 

disturbing iiifliicnccs, will fin;~lly Iwcrm~c univcw11. ‘I hcrcfoic in 

the end it is by a comparison of the rcl;ltivc CS~WI~WS that the 

choice bctwccn tlic tlilfcrcnt nrcthods will he dctwuincd. All 

preventive meiisurcs will be arloptctl that do 1101 inwl\c as much 

expense as would be incurred on account of the ncccssity of pay- 

ing capital for the assumption of the ri3k that the IIWISU~L’S arc 

intended to annihilate. 

It is easy to set that in a dynamic society the possibility of 

realizing a prolix by first using a preventive device that reduces 

expense is a great incentive to progress in the technique of pro- 

duction. It would be a mistake, however, to suppose that progress 

must always be in the direction of reducing risk. The reward for 

risk-taking is only one element in the cost of production. If the 

adoption of a more uncertain method of creating a commodity 
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made possible a considerable reduction in the amount of the 

capital and labor employed, it might cause the appcarancc of a 

profit. There would be less danger of destruction of property if 

the speed of trains were limited to ten miles an hour, The gain 

in other directions from the increased speed, however, more tha(n 

counterbalances the effect of the greater uncertainty about ttie 

amount of loss. Whenever the additional expense caused by the 

increase in uncertainty is less than the saving due to the increased 

productivity of labor and capital, a profit may be realized by in- 

augurating the more uncertain method of produciion. 

A person living in a society where production is carried on for 

the purpose of exchange, and where all sorts of personal relation- 

ships are established, is exposed to different risks from those 

which threaten a man in isolation. Some forms of static risk are 

reduced through the existence of society; others are greatly in- 

creased; while all those connected with the relations established 

between diflerent men exist only in society. Special social institu- 

tions, such as the credit system, introduce many peculiar chances 

of loss and greatly incrcasc the uncertainty ot economic lift. 

Dynamic risks are even more allectcd. h man living in isolation, 

producing solely lor his own consumption, is not cntircly fret 

from risk of this kind. There may be a change in his disposition 

so that he ceases to care for a commodity of which he has ac- 

cumulated a store; or he may make a discovery or an invention 

which rclltlcrs useless a capital good that he has crcntcd. One 

who is procilrcing rommoditiea lor cxch;lnge, however, is eviclcntly 

subjected to far greater chances of dynamic loss. It may befall 

him on account of his failure to anticipate changes in the wants 

of distant consumers; or it may be due to an invention made by 

any one of a thousand competing producers. Another form of 

dynamic risk appears only in society, namely, uncertainty as to 

the action of governments on such questions as taxation, fran- 

chises, property rights, and the like. While, therefore, it is un- 

doubtedly true that what may be called nalurul risk, uncertainty 

connected with the direct relations between man and nature, is 

much reduced by the development of a social state, society brings 

with itself a large class of distinctly social risks, resulting from 

the relations established between different human beings, which 

far exceed in number and variety the risks of the isolated state. 
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On the other hand, society clots much to assist the individual 

in warding off many forms of loss. :\i,mics and navies, judges, 

magistratcs, sherills, and policenIcn arc supported largely for the 

purpose of preventing loss through violcnre or fraud. Informa- 

tion of various kinds is collected and disscminatctl by the govcrn- 

mcnt to assist its citizens in forming cot-reef judgmcnfs nc io ihc 

future movements of prices. There is a cordon of life-saving sta- 

tions to lessen the dangers of the sea, and a wcathcr bureau to 

give warning of the approach ot unlavorablc climatic conditions. 

Cities and towns support fire scrviccs to reduce the danger of 

conflagrations and to limit their destructiveness. Education is 

intended to incrcasc honesty and carefulness as well as knowledge 

and ability. 

The state goes even further than this. It compels its citizens to 

do some things and to refrain from doing others, when such 

regulations are necessary to protect other persons from the 

chance of loss. X man having knowlcdgc of an intended robbery 

must give warning to the proper nuthorilics; within sl’ecific 

limits no one is allowctl to crcct a wootle~~ InIilding; rhr I~I;II~II. 

f;Iclurc :llltl stor;Igc (II cs~~lo\i~~c, ili . rhic klv w[~lcrl ( ~IIIIIIIIIII~~I~.~ 

is frcqIIcnIly rcstrictctl. In 111;1ny ways fhc frcctlorrl 01 rhc tili~ri 

is limilctl Ior the l~url~sc of warding oil injury to [lie prf~iwt ty 

of others. 

It is not alonc through its oflicial organs that society scrks to 

guard the scrurily of its mcntlwrs. The wrtic objcrt is so~t~lrl 

through volullti\t~ associations of many vnriclics; ‘I’IICIC arc wm- 
bilratioils Of 1ll~Illlllil~tlll~l~S, wlrulcs:rle derllcrs, lclailcrr, rcitl CltiIlC 

owners, bankers, mcmbcrs of professions and of trades, inhabitants 

of sections of cities or of county districts, and countless others, 

that exist, wholly or in part, to protect thowz who belong to 

them from various kinds of loss. Finally, other forms of prcvcntive 

activity are carried on by individuals for the purpose of private 

gain. A trade journal is partly supported by those who wish to 

reach correct judgments about esisting industrial conditions by 

means of the infomlstion the paper contains, and thus lessen the 

danger of mistakes in the quantity and quality of the commodities 

they produce. The chief benefit of a mercantile agency is the 

protection it affords against the unwise extension of credit. The 

development of cheap and rapid means of communication har 
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done much to reduce the amount of dynamic risk. On the one 

hand, it makes it possible to sccurc early information about in- 

dustrial changes in distant places, and on the other hand, it en- 

ables a surplus of commodities in any limited area to bc dis- 

tributed throughout society. It has also led to the devclopmcnt of 

a special tratlc custom. which has reduced the dynamic risk con- 

nected with the production of many articles. To a Feat and in- 

creasing extent commodities are now manufactured “to order,” 

and the danger of piling up large stocks for which no market can 

be obtained is thus avoided. 

These facts, and many others of a similar character which will 

occur to the reader, indicate the great importance that is attached 

to the prevention of accidental loss and the reduction of the 

amount of i~nccrtninty. Every such tlcvicc substitutes ;i &finite 

expcnsc of jj;tiduction for the chance of an indefinite loss. So 

far as the nature of the cxpcnsc is concerned, it is ;L matter of 

indifference whether the prevcntivc measure is carried out by in- 

dividuals, by private associations, or by public borlics. Its distribu- 

tion among these different agencies dcpcnds upon considcrntions 

of relative cost and efficiency. The question of the adoption of any 

such dcvicc is tletcrmincd by ii comparison of the rel;ltivc costs of 

the device and of the uncertainty it is intended to annihilate. 

The statement sometimes made that as far as possible all acci- 

dental loss is prevented, is true only in a modified sense. It is easy 
to see that much more could be done to make such losses impos- 

sible. For instance, fnrmcrs might build their barns of fireproof 

IIl;lte1 i&II, 01 ~~LJIg~ill y lllig~li IJC l~~llll~~~ ClltilT!y IllC\‘ClllCt\ lay I1 

sufficient increase in the number of policemen. The correct state- 

ment would be that everything is done that can be done eco- 

nomically. It would be poor economy for society, for the purpose 

of preventing accidental loss, to use up deliberately more capital 

tllnn would be destroyed by the event whose occurrence is drcstlctl. 

The tendency will be to adopt cvcry l,revcntivc tlcvice which in 

the end yields a net gain to society; and the practical test will be 

found in the comparative cost of producing the commodities by 

the more and the less uncertain methods. 

It may be worth while to consitlcr whctlicr the self interest of 

entrepreneurs can ,be relied upon to insure the adoption of all 

preventive measures which are economically desirable for society. 



\\‘AYS OF JIEETISG KISK 61 

It is evident that tflis is not the case when the measure is one 

whose adoption has been m3dc compulsory by 13~. If one builder 

could avoid espcnse by substituting a somewhat inflammable 

material for the fireproof n~;itcrial tli;rt hit Iwighbors anti com- 

petitors arc compcllcd to iisc, his risk of loss by fire would not be 

increased in proportion to the rctluction in his expense. It is 

sometimes s;titl, howvcr, thnt thcrc is 3 more fiir~d3mental op 

position than this between public 31~1 private intcrcsts, and that 

it may at times be necessary for society to compel the 3doption 

of preventive measures which individual entrepreneurs would 

have no incentive for introducing. Let US nssumc that 3n industry 

has been cnrrictl on under conditions tl~t nllowctl a fluctuating 

amount of loss. The commodity protlucctl in that industry will 

tllcll bc selling at a price whi( h in a scrk of years will 1n3kc good 

the loss to the group 3s a whole, and gi1.C each in\,estor an estra 

reward on account of the risk he II;IS been carrying. Let us sup- 

pose further that by the adoption of some preventive mc3stire 

the nvernge 3moiint of ;tccitlcnt:Il loss nntl the extent of the 

fluctuations could both bc rctliiccd. ‘I’l~c iiiil~rovcwicnt woulcl 

evidently be atloptctl by indivitlunl cntwprcncuI’s unless tlrc es- 

pc~isc of it was so grc3t that tlw comniotlity could not bc sold 

at as low ;I price 3s it was bcforc. if it did involve an iiicrcase in 

price, would it under any circumstances be to the economic 3d- 

vantage of society to have it adopted? It appears not. It is true 

that the improvement woulcl prcwnt the accitlent3l destruction 

of a ccrlnin amoiiIit of capitaf, and would also cut down the 

11t110liitl UC tlrc Chtl'il ww;iirl r0t I i4 r;lkiiiy; lwt that raving co\114 

be accomplished only by the clclibcrnte destruction of a grentcr 

amount of capital to prevent the occurrence of the accidental 

loss. It appears clear, thcrcfore, that under conditions of free coin- 

petition the adoption by indivitliinl entrepreneurs of any pre- 

ventive mc3surc thnt is for the economic iid~3nt3gc of socict) 

will bc assured by the possibilty of obtaining 3 profit as a result 

of introducing it.’ 

J In rhc 3I~scncc of any s~sk711 4 imurancc, lrg3l con1 ulkm rnav I-W 
jus~ificd in IWO claws of c’nws. nnnrcl~: when rhc economic oa of ihc idi. 7 
vitlual is liable IO be acrompanicd In I>ll!rical or mcnt;ll injury IO olhcn. 
and when it is apt IO cause kiss of tatoperly by Olow who are unable IO 
plotcct lhcnlsctves. l.nw prcscrihing lhe uic nf hrrprwd nlalcri3l in tlwclling 
houses in rhitkly scltlcd communilics may be juslihctl in either way. 
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We have been considering the social aspect of the three ways 

of meeting risk that are common to men in isolation and to those 

in society. We have called them respectively avoidance, preven- 

tion and assumption. \Ve must now notice other courses of action, 

which arc pob>ilJle only in society. These are distribution, transfer 

and combination of risks. That these different methods of meet-’ 

ing risk are by no means mutually exclusive will be manifest as 

wc proceed. I\‘e will consider each of them in turn. 

If ten men each put SIOOO into a hazardous investment, the 

risk may be said to be distributccl. If a loss occurs it will be 

partially borne by each of the ten men. IVe have already noted 

that under the influence of the law of diminishing utility an 

investor’s reluctance to expose a given amount of capital to a 

definite risk decreases as his wealth increases. In general, we 

may say that the smaller the ratio is between the su’m to be risked 

and the person’s entire capital, the less is the reluctance to 

expose it to risk. If, then, the capital for a hazardous industry is 

made up of the marginal incrcmcnts of the capital of many 

investors, the amount necessary to induce them to incur the risk 

will be less thin the reward that would be ncccssary to induce a 

single investor in the same economic circumstances to advance 

the entire amount. The superiority of the corporate form of 

industry is partly due to this fact .* It brings together the marginal 

increments of the capital of many investors. That it possesses 

many other great advantages goes without saying; but we are 

concernctl only wiUl its relation to the assumption of risk. In a 

tlytl;lnlir SO< icty it (‘Ic;~tcs the p~09ihility of making ninny inclus- 

lrial expcrimcnts which no itldividual invebtor would C;II’C io 

untlcrtake. In a static society the prevalence of the corporate 

form of industry lowers the expense of producing commodities 

by reducing ~hc reluctance to incur risk and the amount paid for 

its assumption. On account of the limited liability of the mem. 

bers of corporations this gain is partially offset by an increase in 

the risk of those who become creditors of the corporation. On the 

other hand, the very limitation of liability greatly reduces the 

reluctance of the members of the corporation to incur risk. The 

net result is undoubtedly a very considerable gain to society in 

2 J. B. Clark. “Inswancc and Businas Profit.” Quorferl~ /ourrrol o/ 
Economics, vol. vii, p. 52. 
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the form of a cheapening of commodities, made possible by the 

reduction in the amount paid to capital for assuming risk. 

A second mcthotl of distributing risk is the mutual guarantee 

against loss, sometimes entcrcd into by a number of producers 

exposed to the S;III~C danger. This form of conil~inatiorl is loo 

familiar to ncctl any Icngtl~~ dw ril)tion. It is generally Lnown 

as mutual insurance. In sonic casts the niutual guarantee is at- 

tended with the accuniul;ltioli of a s~ll’]~Ills, in others it is not. As 

the introduction of a surplus brings with it certain con5equcnccs 

wfiich must bc Icft for lalcr r-onsitlcration, WC will for the prcscnt 

confine our attention to tlic cffcct of the gust-antee alone. IIy 

such a guarantee all the mcnrbcrs of a combination pledge thcm- 

sclws to m;tkc good ;I loss of WJIIIC spccificd kind which befalls 

any one of thcni. ‘I’hc piiynicnts of each incnlhcr arc determined 

partly by the amount of loss that xtually occurs and prtly by 

the value of the property insurcrl by him. It is witlent that, on 

the assumption that the amount of positive loss is not affcctcd by 

the existence of the cornbinntion, such 311 arr;lngcInmt will 

rcducc the cost of risk to society. Thcrc is a substitution of a 

large chance of a small loss each year for a small tll;intc uf 1 large 

loss. n’ow the unfaVorablc conscqucnccs of a loss incwase out of 

proportion to the increase in the amount of the loss; and there- 

fore, while the amount of the probable loss for a series of years 

is not affected by a mutual guarantee. the reluctance of the 

producers to assume the chance of such loss is diminished. There 

will be, thcrcforc, a reduction in the price of the products of the 

industries affcctcd. It must be borne in mind that the gain 

twlirctl hy rcwirty Ihrw1~1i the tlrvirrn th3t wc arc ccm\iclciin~ 

is not due to any diminution in the amount of capital actually 

dcstroycd. A mutual guarantee ag;litist loss ncctl not in any way 

affect the amount of positiw loss. \\‘ll;itcrcr social gain is made 

is entirely due to the diminution of the negative loss which the 

existence of risk entails. Any dcvicc that lcsscns the unwillingness 

of men to incur risk brings the apportionment of capital nearer 

to the ideal static standard and thus increases its productivity. It 
is the increased product thus created that constitutes the social 

gain. 

There is another economic advantage in the mutual guarantee 

against loss, which is due to the combination of a number of 
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risks in a group and the conscqucnt reduction of the degree of 

unccrrainly for the group as a 1vliole. This is lhc third of the 

social dcvicrs for meeting risk, the discussion of 1vIiich must be 

l~ostponecl to tile followin g chapter. We will now turn our atten- 

tion to the second device, the transfer of risk. 

If one person guarnntces another against possible accitlcntal 

loss of any kind, there is a transfer of the risk of such loss from 

rhc latrcr pcrscln to tllc for~ncr-. \\‘hcn the lr;~nsaction takes place 

bct~ccn IICI-sons who cbtinlatc risk alike, ;1ntl who arc C'JLdly 

reluctant to assume it, it will not occur withorlt a siinullancous 

trilnsfcr of the rcwnrrl to bc obtained for carrying the risk. There 

would be no social gain in siich an operation. If, however, the 

lx3-5on who ab5umes the risk is for any reason less reluctant to do 

so tlx~ii the one from whoin it is transfcrrctl, the l)ricc paid for 

the transfer may bc Gxcd somewhere between the reward de- 

man&d by the Initer and the minimum amount which the 

former would require. There is an opportunity for both parties 

to the transaction to realize a net gain. The one to whom it is 

trari5fcrrctl obtains a rc~varrl for carrying it in excess of the 

nmoii~lt that w~~~lrl Ix ficccssary to intlucc him to assun~c it; 

and tllc one l\,lio tlansfcrs it purchases security at a price that 

tlocs not take from him tlic cntirc net rcwartl for risk-taking in 

the industry in whicll his capital is investctl. Both of thcsc gains 

arc prolits. 1’1~ cornlztition 01 the less reluctant risk-takers will 

gradually cut tlolrm tllc price that can bc obtained for assuming 

the risks to an amount that just compensates the marginal nicm- 

I,rr (If IilC ~~'"ll]'; ;illll 011 tllc (Jtllrr 11illl~l~ if all invrqlors in thr 
harartlous e11tc11n.i~~ cd11 11~1 risk-takers who will rclie\-e them 

of uncertainty for a lower rcwartl than they thcmselvcs demand, 

there will bc an inll~lx of capital into the industry which will 

sooner or later bring down the price of the product to the level 

that the reduced expense justifies. \Vhen the new adjustment 

has been reached, the productivity of capital will have been 

incrcascd and society bcnefitcd. 

Now i:. is a matter of common observation that men differ 

greatly, both in their confidence in their own judgment about the 

chance of loss and in their willingness to assume chances that 

they estimate alike. There is in consequence a differentiation of 

the owners of capital into two classes according to their attitude 

562 



\\‘AYS OF ;\IEETISG RISK 

towards risk. To the mow cntcrprising class, anxious for indus- 

trial control, anti willing to incur the incidental risks, President 

Hadley gives the name speculators .J The others may in contrast 

3 :\rlllur Twi,,infi Il;,dlc\, f:‘ror,orr,irr, Sew I’ork. 1896. p. 1 I?. The influence 
of risk occupies 50 l,ro,~ii’,,c,,~ I plxc in I’re~idcn1 I Idlrv’s clircuuion of 
distribution Ihal i1 seems ncccssar) 10 Qvc his IrcaInicnI of’i1 special l lIcn- 
Iion. II is 1101 c:Is,~, IIOwcvcr. IO dctcrmInc jusr whai his posiIion is. On the 
uttc hand. rllrrc 1, no hcporalc tliscuwion ol Ihc IhcOr)- rlf ri*L, and on Ihc 
olltcr, iI is sutncli~~~c’i tlilllcr~l~ IO rcccllbcilc 3t:1~cnrcnIs ((btwcrnin): rirLs. made 
in dilfcrwl 10~11~ct~Io~~s. ‘1‘11~ rniilc WI ICI~IIII IO r;llG1;81 Ibr ~~113 &row 
prolits. ‘I‘hcir ;IIIWLIII~ ib rlclellnilwl in ItIc’ f~blhbhilb~ w;h!: ” I IIV ~~IIIIJ~C’~I~IOI~ 
of cnpitnlisls wilh 011~ 2mrhrr lcml3 iltcrn IO ntlr-nmr t(> rlie I;ll*urrs a sum 
Cf1ttal lo the cspc~lul pliw of lltc pr~xlucc. lr~ 3 ~w~~lw,k.~lio,~ for railin 
and the risks nI~ctt~IaiI1 upo,~ il. sukic,,1 to i,,cl,,cc the propricfon IO hatar s 
lhc rcquirctl alno of capiUl” (p. 3WJ). llcrc gross prOho seem 10 lx 
rcgardcd 3s rwartl for w;liIiq and for riA.IaLing. Man)- Of his sIaIemenIs, 
howvcr, do IW rcfcr rpccifitnll,y 10 lhc wailing. antI rhc,cforc seen,. in form 
a1 Ica31. IO nllribriic giobr prOhIs IO riA.I;tLiitg alone. 7‘hur on p. 2t5: “In 
fact, lhcy [capiIalirIs] will not wish 10 go so far as Ilris point [Or]: for at Or 
they simply recover KIIZII they ;~dvcln,~ (IO InIw,crs in the form of wages]. 
with no compcnsnIion for che risks which arc alwars invol\cd. To assume 
these risks rhcy must have some adequate motive.” Y;I WC find (p. 267) gross 
prolirs divided as follows: 

1. “A paymcnl for cnpifal known as infrrrs!. 
2. “A pnymcnl for lom~ion known 3s rct,r. 
3. “.A pay,nci~l for J&i/l known as rirf pro/,r.” 
“l‘ltc scpar;r,io,r of inic,chl fro,,, w-t ~,,,,I,I or rcnr rwul,< in a xqxrralion 

of llw reward lor w;lilitlg from rhc rc\r;Irtls for riA atul fwoifihf” rp. 300). 
‘I’hc I:,*1 wnIc,,(c wtw5 lo nlt3n ihat illtctv.1 is lhv rr\r~aa~l 101 !*ail,,,p. nc, 
pnbf11 for ri*k.IaLillg. :Incl rvnl for h~~i~ht. 11 is 1101 c3.v 10 IrndersIand 
cs;icll! how lhe WI~IC’ ii~c-o~~~c Ian bc at ,,II,C rcrr-:,,I! for Aill 2nd rrward for 
rirk.r:Iking. Skill nncl lhc nssulnpIicbll 0f Iirl. arc b\ no means uni\erwll~ 
rorrelarcd. II,ir we arc still flrrftwr cmfuwd 13 hen wc ii,,,1 fro,,, orhrr paua c3 
111~11 interest and rcnl arc also allcc~cd by ri4. ,\s IO intcrcsi: “This raIe t of 
inIcrcli1 on wha1 is conrirlcrctl :rb.trlIIIcl~ R~MMI w Ibrir\ J is nr,I lc*~L~~l al IBV Ihc 
iIitliviclual 3s a p:Iynwn~ for Ii4. \‘c*l iIr hcigh1 is prOb313ly in Iargc measure a 
IL-?,,11 or past rs(IcIilwr 3s Irr Ic,rw” ,I,. 24~. noIc). .4s lo ~ctit: “):4Onomic 
It*111 111111 11~1 (111411 ibis 11Lc Illv I-l~~rlllrr~r’ nlul ~~I~I*~~IIvI*’ wIl1111~ In tbrivp 
chllctwtial gains. , , ‘I IIC) AIC’ ,l,llll~ lllel,r . . I,, IIcIng atlrrtcd b) 
rlificrcntinl losses wliith in some insKrn(c‘r more Ihan nculralirc Ihc gains. . . . 
I$111 in pOin1 of fart. bolh rcn1 ancl prufils arc of rhc naIurc Of compcnsalion 
for risk” (p. 28s). Ii ~liiis eppcars rlini ;,I1 forms 01 inconw rxcrpl wages arc 
more or ICS “of rhc nature of compcnuiion for risk.” It is nor though1 
possible. however. IO corrclarc lhc income 01.rhc individual wirh the risk he 
runs. “Many of the wriwrr who trcar of the relation berwccn busincu risk and 
business prolit malie lhc mistake of assuming IIW prohrs are an amounr paid 
to the individuaI capitalisr LO cover his risk of loss. Far from II. Thev arc 
IO rapitalists as P class for prolecling Ihe public agalnsc ib risk of I&” (p. 1 

aid 
Se). 

One fact slantIs out clearly In all of President tladlcy’s references 10 “corn- 
pensarion for risk.” The income to which he applies thal ~crm is nor aI all 
the same as thar which we have identified as the s 

1: 
e&l reward for asuming 

risk. \\‘haI he has in mind is Ihe chance gain of t ore rapirrlists who are K) 
fortunate as 10 cscapc disaster. It is rhar sum which he connects with Ihe 
skill of the invcrtorr, and which he is naturally unable 10 ~CWWI~W with rhe 
amount of risk they run. Xowhcrc tlors hc a spear IO recognire the c&rcncc of 
the net rcwarcl for assuming risk. ;\s he , rh,,~tcly rejects producrlvi~y and I 
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be called investors. The class of investors embraces those capital- 

ists who for any reason are chicfly concerned with obtaining a 

sure income, even if the amount of it is small; the class of 

speculators consists of those who arc so powerfully attracted by 

the possibility of securing large gains, that they are willing to 

assume the chance of suffering accidental losses. Of course no 

hard-and-fast line can be drawn between the two classes. Degrees 

of risk and dcgrecs of unwillingness to incur risk increase from 

the lowest to the highest by infinitcstimal increments. In a 

general way, however, the two types of capitalists can be readily 

distinguished. 

. 

Of the effect of this difiercnce in character on the direct 

assumption of risk we have already spoken; we arc now con- 

cerned only with the system of transfer of risk which it makes 

possible. Venturesome capitalists are evidently the ones who will 

be most likely to assume exceptional risks. They may be attracted 

either by the exceptionally large reward for assuming risk, or by 

the hope of realizing a profit. They constitute the class of 

capitalist.cntrcprcncurs, whose peculiar rel;ttion to risk must 

now be considcrctl.4 It has already twcn st10wn lllat 211 cntrc’- 

preneur with no capital of his own must pay for capit: a price 

proportional to the risk to which it is to be csposcd. Reward for 

risk-taking is no part of his income. On the other hand, a 

capitalist-entrepreneur who uses no capital except his own will 

receive as his income the entire net product of the industry in 

excess of the amount paid for the labor hc hires. It would be 

dificult to distinguish practically bctwecn his interest, with the 

reward tar a~slrnl~llg Ark i~lc!udcc!, UIII! h/r (JrOfit. ‘I’lrcrc is II 

special complication, however, in those cases where the entre- 

preneur makes use both of his own capital and of borrowed 

capital in the same venture. It is the effect of this combination 

of capital that we are to consider. 

The relation between the capitalist-entrepreneur and the 

persons from whom he obtains his additional capital are affected 

sacrifice as dclcrminanrs ot the reward LO capital. and as it is. so far as man’s 
knorvicdgc is conccrnetl. uncertain which of IWO equally able and cautious 
investors will escape accidental loss of capital, it is cvidcnt that the influence 
of chance fills a very large place in President Hadlcy’s theory. 

4 J. B. Clark, “Insurance and Business Profit,” Quarterly ~ournol of ECO. 
nomic~. vol. vii, p, 47, ef seq. 



by the following facts: The capitalist-entrepreneur generally has 

a large part of his capital invested in the industry that he is 

managing, while his borrowed capital may consist of the marginal 

units of several inwstors. The dcsirc of capitalists for a rcason- 

able assurance of the snfcty of their capital lcatls them to limit 

the amount that they will lend to the capitalist-cntreprcneur. 

The latter is generally personally liable for ;111 loss anti intlebrcd. 

new, while the possible loss of the other investors c;~nnot cscccd 

their actual investment. Finally, it is scldorn th:~t an industrial 

\‘enture results in total loss; and in case of partial loss the 

capitalist-cntreprcncur has to bcnr it all, unless it exceeds the 

total amount of his own capital. Under such conditions it is 

eGdent that, while all the capital is used in the same industry, 

it is not all exposed to the same degree of risk, The capitalist- 

entrepreneur has assumed practically all the risk. The other 

capitalists have ma& a transfer of the risk to xhich (heir capital 

would naturally hnw been csposcd in the industry in question. 

Conscqiiently they tl~~i~;~ncl only n smnll reward in csccss of pure 

interest for incurring tlrc sm;~ll risk which they still bc;lr. \\‘trilc 

the dcgrec of risk to \\,liich the iiitlustly 3s a whole is ~s~mcd 
remains unchangcci, and the capitalist-cntrcpreneur may, there- 

fore, be able to obtain a large estrn rcwnrtl on ICCOUIII of the 

risk, he is obliged to hand over to the other capitalists lirlle or 

none of this extra pin. It becomes D part of his own income. 

It is important to notice that :his part of the capitalist.cntrc- 

preneur’s income is not profit. It accrues to the cnpit;llirl. and 

not to the entrepreneur. Bccnusc the capital of the capitalist- 

en;tcptcncur is cslwscd ita n high tlc~~‘cc nf risk, it ir rblc to 

obtain a high rate of reward. 11 the income k’cre profit, it would 

be annihilated by the competition of other capitalisttntrcpre- 

neurs. They would obtain capital on the same terms. and cut 

down the price of the commodity to the point where it would 

yield only so much exva income as it was necessary for them to 

pay to the other capitalists for the slight risk that the latter still 

ran. But capitalist-entrepreneurs will not act in that way. Their 

own capital is cxposcd to a high dcgrce of risk, and they will 

not be willing to assume it without adequate reward. Their 

competition will reduce the price of the commodity only to the 
point where it yields them in addition to pure interest a net 
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income that is just enough to reward them for assuming the risk. 

This income is dctcrmined directly, just as pure interest is, and 

its amount is fiscd by the rcluctancc of the capitalist-cntrcprc- 

ncurs to expose their capital to risk. 

As we have already stated, the transfer of risk does not neces- 

sarily reduce the degree of risk. The danger that actually 

threatens the capital in an industry may be in no way affected 

by the fact that the risk is disproportionally borne. At the same 

time, the cost of risk must be in some way reduced by the transfer, 

if there is to be any social gain from the transaction. The capital- 

ist-entrepreneur must be willing to bear the risk that is trans- 

ferred to him by other capitalists for a smaller reward than they 

would demand, if they managed the business themselves. This 

greater readiness to enter a hazardous industry may be due to 

the hope of large gains from sources not open to the other 

capitalists, or it may be due to differences in personal character. 

In a dynamic society the former influence is frequently pre- 

dominant. It is sometimes the possibility of realizing a large 

temporary profit from a successful industrial venture, and not 

the amount of the reward for risk-taking, that makes the capitalist- 

entrepreneur wilting to assume a high degree of risk for a small 

reward. In a static society, however, it is evident that any social 

gain that may be obtained through this form of organization 

must be due to differences in the character of different capitalists. 

On the one hand, those of a more venturesome disposition will 

be less reluctant to assume risk, and therefore will be found in 

ihc more cxl~oscd lxnl~iot~r. 081 the other hnnd, If the capitatirt- 

entrepreneur possesses, along with the venturesomeness, greater 

skill in calculating risk, and readiness in devising expedients for 

avoiding danger, than the other capitalists, the result of the trans- 

fer wilt be an actual reduction of the risk. Because the risk 

which the capitalist-entrepreneur assumes is less than that to 

which the other capitalists would be exposed if they were man- 

aging the business, the entrepreneur is willing to assume the 

risk of the ;I,dustry for a smaller reward than the others would 

demand. The outcome will be a differentiation of capitalists 

according to their fitness for different kinds of service. Those 

who are especially reluctant to incur risk, and those who are 

poorly adapted to manage hazardous industries, will put their 
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capital into positions of conlparati\e safety; thosr who ~t~oufd 

occupy the esposcd positions on account of their peculiar fitness 

for doing so, will assume the large risks incitfcntal to the perform- 

ancc of the function of tfrc capitalistentrcprcneur. Society will be 

benefited by tire arrangement, as it is by all forms of division of 

labor that result in securing the right man for the right place. So 

far as the influence of risk is concernctl, the gain vr,ill bc measured 

by the reduction in the cost of commotlitics due to the actual 

diminution of the risk anti to the iowcrirrg of the reward neces- 

sary to induce the nssuniption of risk. 

There is a point of spcciaf importance in connection with this 

peculiar income of the cnl)itnlist.cntrcf~rciiclir that must not be 

left untnentioncd. It is cow nonly said that according to the 

productivity theory of tlistr.t~utioii each unit of capital in a 

static state rccci\es as its reward the part of the net product that 

is spccificaiiy inipulnblc to it. It mny be asked, then, in what 

sense the capital of tire cnpilalist-cntrc~,rencllr is more productive 

than the rest of the capital in the sarnc industry. It is evident 

th;it all the capital, after it has been f)ut into an indirstry, con- 

tributes cq11~1ly to the creation of the frtrysical product. The 

caf)it;il of the wrtrcln cwur, Iiowwr, r~cntiers ;III atltiitionat 

service; it insures the c;il)ii;il of tire other inwstors. T’hc answer 

to the question here raisctl, therefore, cvidcntly depends on the 

answer to the more general question, in what sense capita! is 

productive whose only scrvicc is the creation of security. As it 

will be more convenient to consider that question in connection 

with the srihjrct of iiratirawc, $02 sti;itf postf~~rnc our tiiscusrion 

of it to the foltowirrg chapter. 

\\‘e have esamincd in the present chapcr the three ways of 

meeting risk that are common to men in isolation and to men 

in society, calling them rcspectivcly avoidance, prevention and 

assumption. The attempt has been made to discover on what 

principle the choice between them would be determined by a 

man in isolation, and how the application of this principle is 

affected by the existence of society, and by a system of protiuc- 

lion for eschange. Two cs5entialiy social methods of meeting risk 

have also been considered. These are the distribution of risk. 

renlizcd by the corporate form of industry, and by the system of 

mutual guarantee against loss, and the transfer of risk, one form 
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of which is seen in the capitalist.entrepreneur mode of organiza- 

tion. It remains to examine another device, which combines the 

two social methods already noticed and the third method, to 

which we have referred as the combination of risks. In the next 

chapter we shall discuss the economic significance of insutance 

in a static society. 



CHAPTER 1’11 

INSURANCE 

The term insurnncc has slrcatiy Ixcn uscti in dcscribilq the fund 

accun~ulateti to meet iinccrtain 10593. It is evident Ihat in a static 

state all producers who arc csposcd to risk must accumulate such 

funds. \Vhile it is uncertain whcthcr the accumulation of any 

individual producer will bc enough to meet [he loss hc suflcrs, 

that of the entire body of producers in any industry must bc 

large enough CO cover the losses of the group as a whole. Other- 

wise thcrc would be in the long run a great diminution in the 

amount of capital in hwardous industries, and a serious dis- 

turbance of the static ndjustmcnt. Such a phcnomcnon is incon. 

sislent \\4tli the notion of the static state. I\ fruit-dcalcr who at 

irregular intcrvnls suflcrs loss through decay must add 10 the 

price of his fruit enough to cover surh unccrtnin loss. h ship- 

owxr h;is to iricrc;iwz Ilis frciglit rntcs murc or Icrs, if his sltif>s 

occasionally lie idle in port. In this sense, then, every producer. 

in the absence of all opportunity of transferring his risk, must 

insure himself. Such insurnnrc would bc ticfincti as the XCUI~UI~I- 

lion of a fund to nicct uncertain lows. I;rom tllc poinl of view 

of economic theory, 2s fl;is nl~c;~dv Iwcn shown, the insiir:inrc 

funtl il~cludcs only Ihi )~;it t of rlw 114 c.lliil\il;ltion th.it is ifiiwdctl 

to cover the unccrtrrin part of the lo>*; it is that f)nrt only whew 

amount is affccuxl by the inlliiriicc of uncertainty. 

This individualistic mctflotl of providing for uncertain loss 

is spoken of somctimcs as Inlet! ir1surancc.l and sometimes as 

se/j-insurance. The latlcr term is usu;llfy applied to such conduct 

on the part of large concerns wit!1 many risks of kinds commonly 

’ vol. i, p. 101. 
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transferred to regular insurance companies; the former is more 

frequently used of the preparation to meet risks of kinds which 

insurance companics do not assume. IVhile it may bc impossible 

to avoid the use of the term insurance in referring to these forms 

of economic activity, it is evident that in common usage the word 

is ordinarily employed in a different sense. It is used to denote 

the transfer of risk. Any person who guarantees another against 

accidental loss of any kind is said to insure him. It is in this 

sense that the capitalist-entrcprencur insures the capital of those 

from whom hc borrows. This use of the term insurance, however, 

like the prcccding, fails to bring out its real significance. To apply 

it to all indiviclualistic prcparntion for uncertain loss extends it 

too far in one direction; to apply it to every transfer of risk 

extends it too far in anolhcr. To form a complete conception of 

insurance, it is necessary to add to the notions of nccumulation 

of capital and transfer of risks the idea of the combination of the 

risks of many individuals in a group. I\‘e shoulrl define insurance, 

then, as that social tlevicc for making accumulations to meet 

uncertain losses of capital which is carrictl out through the 

transfer of the risks of many individuals to otic person or to a 

groiil) of persons. ~Vhcrcvcr there is ~CClllllllIilli~~ll for unccrt8in 

lows, or whcrevcr there is n transfer of risk, there is one clement 

of insurance; only where thcsc al-c joined with the combination of 

risks in a group is the insurance complete. 

In many respcc-ts the incrcnsc in the nllml)cr of distinct risks 

th:tt an individual producer cnrrics is arl;~logous to the combina- 

Iion of the i-i\ks of iixlny ititlivitllinl5. Otlwr lliing Iwiiig cclil;il, 2 
hltilb.fbwilt-t NIIII 1145 ‘8 IIIIIIIIIVII 5Itil19, 111111 \r*lllr tall, il3 Ili’l ll\\‘ll 

insurance, is in the same economic condition as any one of a 

huntlrctl ship-owners, each possessing one ship, who h;lvc com- 

bined their risks in a group througll a system of insurance. The 

gain from the combination of risks is clue solely to the increase 

in lhc number of risks in the group; and if that incrcasc t;rkcs 

place through the growth of a single industry, the same advan- 

tage is obtained. It is partly because of this fact that large 

industrial concerns are able to carry their own insurance. \\‘ith 

the incrcnsc in the number of distinct risks to which they are 

exposed, the cost of carrying the risk relatively diminishes. This 

gain is one of the influences that roster the growth of large indus- 
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trial organizations. In the abxncc of all other conditions affect- 

ing their six, it would lcad in the cntl to the conccntralion of 

each lint of indu.str), or cwn IA all liws, in the hands of a single 

organization; and in the prewicc of tl~csc other conditions, the 

six that would finally be found most ~ItlVilll1;lgCOlIS \\‘oUlti be 

affcctctl by tlic inrrcnsc in the niiml)cr of risks. 

It is time lo Imint out lhc cs;bct iia11I1c of 1hc gain ullticr COII- 

sideration. It is cviticnl tli:it it will not be iit~c to any rcdiiction 

in lhc .?Clllill ~IiIOtilll of lkti\x losr. ~\‘II:II the increase in the 

nunibcr of SCI)ilI’31C risks in the ~ri)iil~ dt~cs bring about is ;I rcdiic- 

lion of the unccrtaiiity for the groiip as a whole, a substitution of 

cert;iin loss for unccrI;iin loss. :\s was poiiitcti oiit in the first 

chapter, the probable variation of llic :rctir;tl loss in any year 

from the avcragc for a scrks of years incrcascs only as the square 

root of the number of separate chances of loss included in a 

group. I\‘ow, as we ha1.e seen, it is 1lIrough thc accumulation for 

meeting uncertain loss 1har the slwcial Jcwarii for &k-inking is 

obtaincti. Coml)etition will not cut llw acwnltll;~tion fw rhis 

purpose down to thc avcrngc an101int of 10~: it ieavcs a margin 

of safety. It is evident, thercforc. 1lial anything t~rnl diminisiics 

die ciegrcc of unccrt;lirl1)- rctluccs tllc cost of ribk lo society. :\s 

the uncertainty diminishes. the accumulation to meet the uncer- 

tain loss is brought ncarcr to the probable loss as estimate4 by 

the law of averages. If all ~hc uncertainty could be annihilated. 

the nccuniulatioii woultl l~c liliiitctl 10 llrc Csact ;tiii011til of tlir 

forcsccn loss, as in the cast of any 01hcr fiscd clement in lfic cost 

of prodiirtion. 
‘1’1~ ,I~I~~IIII~I~JII III t111s 111 i~~~l~~lc I(I the lI~~(Itilticw 1st it~~r~rawc 

is cvidcnt at a glance. The risk that an insurance company carries 

is far less tlla~l the 511111 of thc risks of (tic insilrctl,? and as the 
size of the company increases the disproportion becomes greater. 

It is primarily through this reduction of uncertainty that a 

static society would be bcnefitcd by the existence of insurance. 

The cost of commodities would be rcduccd through the dimi- 

nution of that part of the expense of producing them that is in- 

volved in the necessity of paying for the assumpiion of risk. The 

‘2”Thc aggwgatc dnngcr is lcsr than ihc win of Ihe individual dangers. for 
the reason that it is rnorc certain. and [hat uncertainry of itself is an clement 
of danger.” \Villiam Korchcr, Princip!rr 01 f’o’a(itical tconomy, Translated by 
J. J. Labor. New York, 1878, vol. ii, p. 261. 
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nature of this gain may be made clear by a simple illustration. 

Let us assume that there are 10,000 capitalists of the same 

reluctance to incur risk, each owning a house valued at $5,000; 

that all the houses are exposed to the same danger of destruction 

by tire; that Llic average annual loss for a period of years has been, 

50, and the average variation 20; and that the rate of interest’in 

safe investments is 3 per cent. If each owner makes an allowance 

of 3 per cent a year for the amortization fund, what annual 

rental will he demand for his house? 

The uncertainty to which each investor is exposed is the re- 

sultant of two factors, the average loss and the probable variation. 

What would be the reluctance of an investor to incur the risk in 

the case assumed, and what reward would be necessary to over- 

come the reluctance, are empirical facts that we have no means 

of discovering. It is a conservative estimate that on account of the 

risk each capitalist will demand an extra one per cent on his 

investment. The annual rent will then be at the rate of 7 per 

cent, that is, $350 Car each house. At the end of a decade, if the 

favorable and unfavorable years just offset one another, the 

group will have suffered a loss of 500 houses, valued at $2,500,000. 

This gives an average annual toss of $25 for each of the 10,000 

investors. Meantime each of them has received $50 a year on 

account of the risk. In the group as a whole the destroyed 

capital has been replaced, and each investor has received a net 

reward of $25. The hirer of the house, who has had to pay this 

additional rent, is not at all concerned with the way in which 

the income has been distributcct among the different owners. 

Some of ttrese have sullc~~cti losses which the $50 a ycur was not 

enough to cover; others have escaped loss, and the entire $50 

represents a net gain for them. Each consumer, in this case each 

house-renter, has had to pay $25 a year more than he would have 

had to pay if it had not been for the uncertainty. 

Now let us examine the situation of the same persons after a 

system of insurance has been introduced. We will leave out of 

consideration the incidental expense of the insurance itself, and 

for the sake of simplicity it will be assumed that the reluctance of 

the insurer to assume risk is the same as that of the house-owners, 

and that the fact that the houses are insured has no effect upon 

the probability of loss. What is the uncertainty to which the 
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insurer is exposed when he is carrying the risk of the entire group. 

and what reward can he obtain for assuming it? 

As the average variation of the annual loss has been 20, we may 

assume that a minimum loss of 25 houses for the group is certain 

to occur each year. The insurer, then, has to face a certain loss 

of 25 houses a year, and a probable loss, as determined by past 

experience, of 25 more. For the former, the competition of other 

insurers will prevent him from obtaining more than enough to 

replace the loss. That will be $125,000 for the group, or $12.50 

for each house. For the uncertain loss we will assume that he will 

be able to obtain a return of twice the probable amount of loss, 

just as the single investor did, though there are reasons why he 

would probably demand rather less. Tbnt will make this part of 

his income $250,000 for the group. or $25 for each house. Each 

house-owner, therefore, will have to pay the insurer $37.50 a 

year, and their competition with one another will prevent any 

one of them from obtaining more than that from the person to 

whom he lets the house. The entire rent will now be 937.50 a 

year. Each consumer saves $12.50 a year, and each capitalist is 

still rewarded at the same rate as before for carrying risk. If rhcsc 

10,000 houses had been joinetlKwith a large number of others, so 

that there were, let us say, 1,000,OOO in the group. a similar 

calculation would show that the cost of the risk to cat-h hirer of 

a house would bc rcduccd to $26.25 /NV O~IHII~II, or only $1 .L’5 

more than enough to cover the actual loss in a series of years. 

That this gain is in no way dcpendcnt on the combination of 

the risks of tliffcrent investors in one group, and that it could 

rqually well hc obtained by a single concern with RII incrcasinK 

number of risks is manifest. It is equally manifest that it woultl 

be advantageous for a person s\.ith a large number of risks to 

join them with as many others of the same kind as possible. \\‘hile 

so-called self-insurance becomes cheaper as the number of risks 

increases, it would never be as cheap as regular insurance if the 

insurance business were rightly managed. If it is chcapcr for a 

concern to carry its own risk than to pay premiums to an insur- 
ance company, it shows either that the company considers the 

risk higher than the concern thinks is right, or that the insurance 

business is so expensively managed that the cost of the manlee- 

ment more than offsets the gain from the increase in the number 
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of risks. The prevalcncc of the custom of self-insurance against 

risks such as the regular insurance companies assume is a serious 

rcflcction on the management of the companies. 

The efTect of the principle that we arc considering on the size 

of insurance companies is the wmc as that already noted ,in 

speaking of indepcntlcnt industrial organizations. It is a force 

working to~\*nrtls large coml)auic\. The larger an insur;tncc com- 

pany is, the cheaper it can afford to giw insurance. It might be 

impracticable, but it would not be economically unjustifiable, 

to require small companies to carry higher reserves in proportion 

to the amount insurctl than large companies are compelled to 

carry. In the absence of conflicting influences each branch of 

insurance would finally Ix concentrated in the hands of a single 

company. Nor is there any reason why the process of centraliza- 

tion shoultl stop here. There is the same economic advantage in 

combining risks of entirely different kincls, provitlcd they are 

correctly cstimatccl, as there is in combining risks of the same 

kind. The difirtlltics in the way of such general cornbinntions are 

all of a prxcticnl n;ltllre. \Vhatcvcr in;~y be said on the ground of 

cxpcclicncy for the laws lx~sscd by soi~ic of our stilt0 restricting 

the frccdorn of insurance cornpanics in tlic matter of wuming 

rliffcrcnt kinds of risks, cconornic theory affords no jitctification 

for such a policy. The more risks the cheaper the insurance. is a 

universal economic principle. One enormous company carrying 

all static risks woulcl be the ideal organization of insurance in the 

static state. 

The gain tlitc to 111~ wnlbin;ttion of risks ;rncl to the con- 

sequent reduction of uncertainty is not the only economic bcncfit 

of insurance. There is another advantage resulting from the trans- 

fer of risk, which is of the same kind as the one previously noticed 

in speaking of the capitalist-entrepreneur. It is desirable for 

society that risks should be correctly estimated. hlcn tliffcr much 

in their ability to judge them. The scgregntion of the work of 

estimating risks leads to a clilierentiation of capitalists, as a result 

of which those who are especially adapted to that task will he 

the ones who will undertake it. hforeover, their natural ability 

will he further clevelopcd through the experience and training of 

the lvork itself. On the other hand there are many men capable of 

rcntlcring good service to society in comparatively safe industries, 
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who are so conslitutcd that the neccs3i[~ of running any Fe.71 

chance of loss seriously diminishes their cfficicncy. The possibilit! 

of transferring the risks of their business to others for a fixed 

premium frees tllcm from thc paraly/in, 1’ illOuc’Il(c of unccrr;lin~y, 

and enables lhcm to make the best IISC of their powers in other 

directions. The gain to society from the ~rnnsfcr of risks is ob- 

tainctl Ix~rtly Ihroitgh llic rcilw~ion in Itic w\t of (;lriying the 

risks ~vhcn they :~rc I~ornc I,y tlrosc WIN) have lhc most ;ibilirv io 

estimate them anti the most confitlcnc-c in lhcir own judgments 

about them, and partly throug$ t hc incrcnsc in the cfiiciency of 

those who arc abnormnlly scnsitivc 10 tlic inllwncc of uncertainty. 

The gains of which WC have been slwaking arc pnrrly offset by 

the cost of carrying on the insur;lncc business. ‘I’his cost consists 

of interest on rhe c;tpit;ll .7nd wngcs for the hhJr Cni~doyxI in 

the actual pedorninncc of the work. \\‘l,nt Ilint co>t oirgh~ to be, 

if insurance compnnics wcrc cconotnicall~ contlwrcd. and how 

far the actual cost csrcctls that ;lnloiinl. WC ncd not stop 10 in- 

c111irc. 2‘hcrc is ;I gcncmus iiiar~ili Iwlwwi lhc p ic c 110. which 

a 1;irgc insiIr;Incc cornpny C;IJI aliortl to ;Is~i~tnc ;I tibii and Ihe 

price which an individu;ll prwlucci woul(l dc~ii;~nd for carrying 

it. Th:~t this ma1-gin is not csl~~custctl CVCJI by 111~ c’str:~vqq~n~ 

mclliotls of ~i~~~~iqynic~it that rhariictcrizc csisling insur;tince corn- 

panics is provcd by the almost itllivcrsnl prcwlcncc of the cuslom 

of insurance. That it is mow nexlrly cshnltstctl rhnn it ought to 

be is proved by lhc pcrsistcncc of llic cus~01i~ of self-illsurancc. 

It must not lx forgolN3i. howcvrr, that insiirancc companies 

(;~rry 011 nr;lny 1~111~-r f~wnis of wlivitv Iwritlv5 llwir slwc i;il wwl 

of furnishing insurance. Invcstincn~’ is a prominent feature of 

so-called life insurance, antl prcvcntiw iwxsurcs of \.arious kinds 

are carried out 1,~ insurers of propcrfy. Insurers of boilers have 

their inspectors, fire insurance companies have their patrols, 

burglarly insurance companies their private watchmen, and so 

on through the list. The part of the premium which is used in 

carrying out these protecri\.c nicx~~i~cs ought 110i 10 be consicl- 

erctl ns part of the cost of insur;~ticC. It i5 w-h that would have 

to bc tlonc in some form by indi~id~lxl pro~lucctx or by society. 

if it wcrc not pcrformcd by the companies. l‘hc fact that the 

cornpanics do it is an indication that it is accomplished more 

cheaply or mow clficicntly by them than it col~ltl be by the in- 
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sured themselves. Another legitimate form of expense that ought 

to be recognized is the cost of securing the services of experts in 

appraising property and estimating risks. This work would also 

have to be performed in some way by individual producers if 

they carried their own risks. It might perhaps be accomplished 

more cheaply by them, but it would certainly be done more 

crudely and inaccurately. The gain from the accurate valuation 

of risks by experts more than counterbalances the necessary in- 

crease in the expense. 

There is another form of loss of serious proportions which 

must not be left unnoticed in comparing the advantages and dis- 

advantages of insurance. It is an essential feature of a perfect 

system of insurance that the occurrence of the event for whose 

economic consequences compensation is guaranteed shall never 

bc a source of gain to the insured. In an ideally complete system 

the payment by the insurance company will just equal rhe loss 

of the insured. Now it is a matter of common observation that 

insurance is often obtained in excess of the actual value of the 

property insured. As a consequence there is considerable wilful 

desrruction of property for the purpose of obtaining the insur- 

ance. Moreover, it is doubtful whether it is practically desirable 

that the amount of the insurance equal the full value of the 

property, since no incentive would be left to the insured to guard 

against the destruction of his property. Over-insurance leads to 

fraud, full insurance to carelessness, and even partial insurance 

to some diminution of watchfulness. Whatever increase may 

occur in rlic ntrio~c~it ol pf)sitivc loss cirhcr thr~oi~~li ft nut1 or 

through carelessness must be deducted from the diminution in 

negative loss in estimating the net gain which insurance brings 

co society. 

The economic significance of insurance in a static state is COJI- 

nectcd with its influence in reducing the burden which the cx- 

istence of risk imposes on society. So far as the degree of risk is 

lowered, and the reluctance to assume it is diminished, so far is 

society benefited by the institution of insurance. How great the 

gain is, even under existing imperfect conditions, it is impossible 

to estimate, since it is difficult to conceive how the large enter- 

prises of the present day could be carried on without the possi- 

bility of transferring to insurance companies many of the risks 
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involved in them. It could certainly be done only on a much 

larger margin of safety than is now considered necessary. 

The essential fcaturcs of economic insurance as we have defined 

it are the accumulation of capital to meet uncertain losses, and 

the transfer and combination of risks. Many other conceptions of 

insurance have been held by various writers on the subject. Some 

originated in an over-enil>hasis of a coniparativcly unimportant 

phase of the institution, others in a wrong interpretation of some 

feature of it. As an cxan~plc of the fornicr kind may be mentioned 

the conception ol those witcrs wlw find the significance of insur- 

ante in the dillusion of positive Iosscs over a large group of 

pcrsons.3 That lhc insurcci in the lrmg run pay illl the losses is 

undoubtedly Iruc, but the di511-ibutiun of the losses is only an 

indirect rcbult of the insurance; it is neither the purpose of it nor 

the immediate conscquencc. I’he purpose of securing insurance is 

to avoid uncertainty. The insured buys security by the payment 

of a fixed premium. and after he has bought it his condition is 

not alfccted by the rlumbcr of Iosscs which 11~~ insurer ma)’ hale 

to make good. II the numl~cr ol lobscs incrcascs, the premium rate 

may be raised; but in all cases of romplctc insurance the cost of it 

is a dchnitc clcnicnt in lhc espensc of production. the amount 01 

which is fixed before the occurrence of the losses. Only in the case 

of mutual assessment companies is there a direct distribution of 

losses over a group. h member of such a company is not in the 

same economic situation as one insured for a fixed premium. He 

has not transfcrrcd his risk and purchased security; he has ex. 

chnngctl one risk fc)r nnothcr, urr~ally ;I small chance of a large 

loss for a larger chance of ;I smaller loss. \\‘lrere there is a mere 

diffusion of loss there remains some dcgrec of uncertainty as to 

the amount of loss that each member of the group will suffer: 

S “Considcrce danr wn prinripc nihe. I’wurancc 131 unc rv.snriaIion qui 
a pour objet de rCpwir cnlrc tow scs mcmbrn In pcrta occrsionn& b 
quclqucs.uns d’cntrc eus par ccwinr Cctiwtncnlr forlulls. de ~lle sorte que 
chaquc mcml~re supporte sa par1 de I’indcmnilti due aux victimfl du sinistre.” 
-Ch. Dumainc, “Auuranca,” Say’s l)iclio~~~iairc tics Fina?lteJ, vol. i, 

“Verricherung im u*irrlucka/flichc~~ Sinne isl diejenigc wirlhx rfthche R’ F 
Einrichtun 

l-f’ 
wclche die nachthciligen Folgcn (zuliilnfli en) tinulncr, fur 

den Bctro cncn :ujCl/itcr, dahrr such im cin:r/rwtl Fa Ic f lhra Eintrctcns 
unvorhergcrcbcncr Erclgnilsc liir Jar Vcrm6gen cincr Person dadurch 
bcseitigl odcr wcnigrwns vcrminclcrt dass sic dinclbcn au/ tint Rtiht LOPI 
FN1en vcrlheilt. in dcnen die glcichc Gefahr droht. l ber nicht rirklich 
cintritt.“-Ado1 h N’agncr. “\‘cr~icheriiilgr~~cn,” Schiinbcrg’s Iinndlurh, 
Ite Auf, 2 Ban B 2, s. 339. 
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whcrc the is coml)lcle insurance llic instlrcr has taken upon him- 

self the cntirc chance of loss, so far as concerns the risks covered by 

the insurance. To clefinc insurance, then, as the tlistribution of 

losses is lo make loo prominent an indirect and comparatively 

unimportant result of it, and to leave entirely out of rhc definition 

the elements in which its economic significance realty lies, 

The otltcr crroncous conception of insurance to which refer. 

encc has been matlc is C\W nlorc intlcfcnsible than the one just 

noticetl. Instead of arising from an over-emphasis of ;I compara- 

tivcly unimportant feature of the iilslilution, it is based on an 

essentially false idea of its nature. Hccause each instlrancc contract 

considered by itself is a contingent contract, anrl because the event 

upon which the payment by the insurer to the insuretl clcpends 

is uncertain, many writers have regartlcrl insurance as a form of 

gambling.’ nut the rcscmblancc is in reality of tl~c nlost super- 

ficial kind. It is not dificult to discover the mark of clistinction 

between the tjvo transactions. Insurance involves the transfer of 

an existing risk from one ]“I-son to aiiothcr; gambling involves 

rhc creation of a new risk to which ricithcr party to tl\c transac- 

tion was csl~o~cd bcforc the contract, ant] to whicli they arc both 

exposed after it. If a man insures his factory, he frees himself from 

uncertainty, and the other party to the contract assunics it; if he 

makes a wager with another, his own uncertainty ant1 that of the 

other person are both increaser1 aL the same time. Undoubu~Ily in 

the past many transactions which wore the virtuous guise of insur- 

ance were no better than gambling contracts. If a person takes out 

a policy on property in which he has no insurable interest, he 

4 “Let us now conll;lst the worklnl~ of in.rur;lucc. III this case ;~lso the con- 
tract is a wager. A Iiousc.owncr 

R 
aV; an insurance company fifty dollars. in 

return for which he is LO receive ve thousand dollars in case his house burns 
down within a spccificd time; just as hc might pay a bookmaker fifty dollars 
and receive five thousand in case a rpccificd horse wine a race.“-Arlhur T. 
Hadlcy, Economics, p. 99. 

“Le contrat aleatoire est une convention rdciproque dont Its effCu. quant 
aux avantages ct aux pcrtcs soir pour loutcs la parties, soit pour l’une ou 
plusieurs d’cntre elles, dCpcndent d’un fvCnemcnt incertain. Tclles sont le 
contrat d’assurance, . . . lc jeu et Ie pari, . . . “-Code civil franfair, Art. 1984. 
Quoted in Charles lkrdcr. La Wases de I’Assuro~rce PrivCe. p. SG. note. 

“\Venn also dcr unorganisicrtc Spiel der Schicksalr den hfcnschcn in Gcfahr 
bringc, so bcgreifcn wir, dass das hfittcl. wclchcs er ihm cnrgcgcnsctzt, tin 
organisicrtcs Gliickspicl sein wird. Er errcicht dadurch die IVirkung. dass er 
zur selben Zcit, wo er von cinetue Verlmt bctroffcn wircl. durch das Cliickspicl 
einen Gcwinn crhllt. der gcradc den Schatlcn dcckt.“-R. Schlink, Die Nalur 
der ~‘ersichcrung, U’iirzburg, 1887, s. IS. 
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virtually mnkcs a wngcr with the insurance company that the 

property will bc dcstroyctl. Such contracts arc rlcarly nsainst pub. 

lit policy, and legislation has done much to limit their number. 

The courts on tllc other hncl hn\c f~cc~wn~l~ Gil-en a liberal 

construction to the Ihrnsc “ill,\li-;\l)le intcicst,” ;111tl tn;~ny toil. 

tracts of tloul)tful lcgitiniacy ;irc still tolcr;itctl. A Icgitinintc in- 

5tir;Incc contract, howc.~cr, ni;iv ;~lw;iys 1x2 tli5tingui5hctl from ;I 

gambling contract II!* the lxiiiCril)lc pointctl out. Insurance is the 

transfer of risk, ~:inihling tlw crc;itiou of risk. 

After n sjwm of imurartcc :ig;lirlsr arty class of risks has becri 

cstablishrti, an cntrqwcncur ILIS a rhoire bctwcn three methods 

of meeting such n risk in an intlil5tt.y that hc has tlccitlcd to entcf. 

Hc may adopt prcvcutivc nwm1rcs, hc may obtain insurance, or 

tic may carry tlic risk and pay a higlicr pritc for tltc capital he 

borrows. His sclcction nrnon~ thcsc tlifTcrcnt mocks of conduct 

Will dCpld lJp1 thCir relative Cost. ~S~X2llditlJJT for any OnC Of 

them is to him an item in tlw cost of Iwoduction. and hc will 

n;lturally adopt tlic one that is rlic:llmt. A5 a ni;lttcr of fact. in 

ricnrly all cnscs it is ncc-csb;iry to rc~nll,inc ttic three rriclhods. Pre- 

vciiti\,c mcxsurcs 2l.c ntliq)~e~l t)v which tllc total amount of risk is 

soniewlint rctliicctl; ;L prl of tlic rcniniiiing risk is trnnsfcrred to 

insurance conip;knics; the rcbt is borne 1)~ the capital in the indus- 

try. The amount of the espcnditure for each of these purposes is 

determined according to the principles alrcady established. The 

payment for the capital esp05ctl to risk contains an elenirnt of 

rewarcl for risk*taking, which is large in proportion to the degree 

of risk; the 1xiymcn~ for insur;incc contains a rclntivcly aninllcr 

clcnicnt of thr siimc kimI: the lxiynicnt for ~wxcntion contain5 

none at all. 

The cntirc sum paid by the insllrcd lo the insurance company 

is called the insurance premium. ,As the companies carry on many 

forms of activily which arc not an essential part of their business 

of furnishing insurance, and the espense of which is paid out of 

the premiums they rcccivc, the cost of the insurance itself is less 

than the amount of t!w premium. In a strict economic sense ihe 

insurance prcniium inclutlcs only that part of the paymcnr to the 

company that would have to be nwk to induce it to assunic the 

risk. Espen:liturcs for prc\,cnti\,e mcasurcs, whcthcr made dircctl! 

try LhC cn~rc~HUlellr Ilinlsclf, or first incurrctl IJ~ the insurance 
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company and then recovered from the insured, are no part of 

the cost of insurance. This distinction, however, is not observed 

by all writers.” Because the entrepreneur has a choice between 

prevention and insurance, it seems to be inferred that the two 

forms of expenditure are essentially alike. It is evident, however, 

that if all expenditures for the purpose of preventing accidental 

loss are to be regarded as insurance premiums, a very consider- 

able part of the cost of production must come under that head. 

Such an extension of the term insurance utterly destroys its eco- 

nomic significance. Nor is t!le situation much improved by limit- 

ing its application to the expenditures for those preventive meas- 

sures that make it possible to obtain insurance from organized 

companies at a lower rate. The distinction does not depend on 

any such accidental circumstance as that. It goes back to the 

fundamental difference between the methods by which the 

amounts of the two kinds of payments are determined. One in- 

cludes an element of reward for risk-taking, which in the case of 

insurance goes to the insurer, whose capital is bearing the risk; 

the other is dctermincd by the direct cost of introducing the 

prevcntivc measure, whether the work is done by the entre- 

preneur himself or by the company. Prevention and insurance 

are complcmcntary methods of preparing to nicct uncertain 

losses; only confusion can result from the attempt to make them 

identical. 

Not only do insurance companies carry on many forms of 

activity that .,IZ no part of their peculiar functions as insurers, 

but not ;\I! their activity as insurers 1~ any direct bearing on 

~IIC IJlf~ductivily of c.rllJit;tl, -l'llC ill\l~l~lll1 C (Jr ~~lJll~lllll~J~itJl~ @Jds 

is almost as common as the insurance 01 capital goods. It would 

not be difficult, in the light of the !>rincip!es already discussed, 

to discover the laws that determine the atloption of insurance 

by the owners of consumption goods, or the nature of the 

social service that such insurance renders. A study of that sort 

would not be without interest, but it is outside the range of our 

Vice. for example, Alfred bln~~hall. frinriples n/ Eronotnirr. vol. i, p. 4G9. 
note. “Apain. certain insurance companies in America take risks against fire 
in facrorlcs at very much less thorn the ordinary rates. on condition that some 
prescribed precautions are taken. such as providing automatic sprinklers, and 
making the walls and floors solid. 7%~ cspcnse incutrcd in I~LX arrangcmcnu 
is really an insurance premium. ,” 



investigation. \Vc are concerned only with the insurance of 

capital, that is, with insurance as a method of lowering the 

cost of producing commodities. 

Insurance is primarily a method of making accumulations 

to meet uncertain Iosscs. .Ittention has already been called to 

the gain that accrues to society through the reduction in the 

amount of such accumulations which insurance brings about. 

There arc one or two other points in ronncction with this aspect 

of the institution that tlcscrve consideration. Capital alone can 

insure capital. The guarantee of security by one who had no 

means of making good the losses that occurred would be a fruit. 

less proceeding. The amount of capital necessary to give security 

evidently depends on the amount of risk that the capital assumes. 

As the number of risks carried by an insurance company increases, 

the amount of its accumulations also must increase. Stock com- 

panies start with a certain amount of capital contributed by the 

members of the company, and make additional accumulations 

out of the contributions of the insured. hlutual companies. if 

they arc to perform their functions perfectly, must also make 

accumulations of the same kind, but these funds are all con- 

tributed by the insured tl~en~scl~cs, who virtually constitute the 

company. From the point of \icw of econonric theory the 

difference between the two kinds of companies is of no signih- 

cance. One form of insurance is not necessarily any cheaper than 

the other. If the entire business of insurance were on a strictly 

competitive basis, and if the accumulations of the cotnpanie5 

were in all cases limited to the amounts necessary to give security, 

it would Ix a matter of no importance by whom the funds were 
contributed. Capital is invested In the ~JII~IIC~S of Inrurantc 

for the same purpose that any other investment is made-in order 

to obtain a reward. If the insuring fund of the mutual com- 

panies is made up out of the current contributions of the insured, 

the owners of the capital thus invested will require in some form 

the same return on their capital that they could obtain in any 

other investment with the same degree of risk. The members of 

the mutual company are carrying on the business of insurance 

with a part of their capital, which acts as a guarantee fund for 

the capital that they have invcstecl in more hazardous enterprises. 

The gain accrues to the insured as insurers instead of accruing 
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to the members of a stock company. As there is no reason why 

the accumulations of mutual companies should be any less than 
the accumulations of stock companies, of which the capital stock 

forms a part, there is no reason why the return to the capital 

thus invested should be any less in the former than in the latter. 

Whatever gain can be secured under competitive conditions by’ 

insuring in a mutual company rather than in a stock company is’ 

due to the fact that the insured themselves have invested capital 

in the insurance business. 

How large the accumulations of insurance companies ought to 

be in proportion to the risks they carry, can be detemlined only 

by experience. The prime requisite of such an institution is 

security. Therefore the accumulations must be large enough to 

cover the probable losses, with a margin of safety for unex- 

pectedly large ones. It is safe to say, however, that the accumuln- 

tions of many compauics are in excess of the amount thus deter- 

mined, I do not refer here to the accumulations made by life 

insurance companies, which combine entirely dillercnt functions 

with that of insurance, and a large part of whose funds represent 

simply investments of capital by the insured. Nor do I include 

that part of the funds of insurance companies which is used for 

other purposes than insurance, such as the expenditures for pre- 

ventive measures. That part of their accumulations which is 

strictly an insurance fund is often larger than it needs to be. The 

possibility of making such unnecessarily large accumulations is 

due to imperfect competition, which does not force the cost of 

insurance down to lhc conipctitivc Icvcl. If, however, it were 

ncccs4ary for lllcsc tlllitls lo lit itllc iI1 lllc \‘illll~~ of lllc ~~~ItIptlIy, 

it is evident that there would be no motive for making accumula- 

tions larger than the conditions of the business demanded. Any 
excess would bc distributed as dividends among the stockholders 

of the company, or, in a mutual company, would result in an 

immediate lowering of the insurance premium. That this dis- 

tribution of the entire surplus does not take place is explained by 

the fact that capital which is insuring the other capital is not 

prevented on that ground from participating in other forms of 

industrial activity. \\‘e have already seen in the cxsc of the 

capitalist-entrcprencur that while his own capital acts as a guar- 
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antce fund for the capital that he borrows, it at the same time 
performs its part in the direct productive activity of the industry 
in which it is invested. The fulfilment of the insurance contract 
does not require the creation of new apital; it requires merely 
the transfer of the ownership of existing capital. Therefore the 
accumulated funds of insurance companies, even that part of 
them which is economically necessary, instead of remaining other- 
wise unproductive, are invested in such ways that they earn an 

income for the company. Of course there are certain restrictions 

as to the forms in which such investments should be made. For 
practical reasons it is desirable that the funds should be invested 

where there is the least thnger of loss, and where the difficulty of 

realizing on the investments is at a minimum. But the important 

point is that capital which is insuring other capital may at the 

same time be directly employed in the pr~luction of wealth. The 

unnecessarily large surpluses of insurance companies are allowed 

to accumulate, not for the sake of the reward they can obtain in 

the insurance business, but for the sake of the interest paid for 

their use by those to \vhom they arc lent. 

It is evident Ihilt the possibility of using productively the 

reserve funds of insurance companies reduces the cost of insur- 

ance. Under corripetiti\c conditions the return that capital 

invested in the insurance business can secure will be fixed. In 

the long run it will consist of pure interest plus the reward [or 
carrying the risk to which it is esposed. All other income that the 
coinpanics receive will opcratc to reduce the p:iynients of the 

insured. If it were necessary for rcscrvc funds to rcmaiii iit~prodiic~ 

live, th inc,ornc t11il1 thy t10W Cill’ll Wllllrl hiI\ 10 bC olmiiwcl 
from the insurct! in the form of higher premiums. 

One question in this connection remains to be ans\c*ered. In 

what sense is the employment of capital to insure other capital 

a productive function? The diffrrirlty in answering this question is 

due to two circumstances. On the one hand, capital \Vhicli is 

insuring other capital may 31 the same time be produc-timely 

employed in other ways ad crate the same amount of physical 

product as any other capital so employed. On the other hand. 

lhe rcwarcl which c;ipit;il obtains for insuring other cal)it:il i5 

entirely crcntctl by the cal)it:tl th:lt is insured. It is evitlent. there. 
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fore, that insuring capital, as such, is not directly creating physical 

product. Its service is to create a condition which increases the 

productivity of the capital that is insured. In return for this 

service a part of the product of the insured capital is handed 

over to the insurer. But this is not to deny the productivity of 

the insuring capital. In an economic sense the product of a unit 

of capital is the part of the total product whose creation is due 

to the presence of that particular unit. If, then, the insuring 

capital, by virtue of its service in guaranteeing safety, increases 

the total product of the insured capital, the additional part must 

be attributed to the insuring capital as its product. If there were 

a monopoly of the privilege of granting insurance, the cntirc 
increase in product might be appropriated by the insurers, 

Perfect competition, on the other hand, woulcl bring about an 

influx of capital into the insuring business which in the cntl 

would reduce the total return to capital in it to the same propor- 
tions as the return to capital in any other industry involving the 

same degree of risk. The remainder of the economic gain clue to 
tlrc esistence of the institution of insurance would then accrue 

chicfly to the consumers of the commodities created in the intlus- 
tries in which the insured capital is employed. There is no 

fundamental difference in kind between the reward for risk- 

taking which accrues to capital employed directly in a hazardous 

enterprise and the reward which insuring capital obtains for 

the risk it assumes. In both cases there is an increased produc- 

tivity of industry on account of the assumption of the risk, ancl 

in IJOLII CZISL’Y tlic capil;ri cx~~w-d tu risk ohtilills it ]Xltl uf 1tlC 

increased product as its special reward. In both cases, moreover, 

the amount of the extra reward which capital can obtain by 

assuming risk is fixed by the sacrifice of the most reluctant in- 

vestor whose capital is needed to meet the clemands of society. 

The only difference between the two kinds of income is the com- 
paratively unimportant one that in the former case the extra 

procluct is created directly by the capital that receives it, while 

in the latter case it is created by other capital and handed over 

to the insuring capital as a rewarm! for creating the conditions 

which make possible the increased productivity of the capital 

which is insured. 

The statcmcnt is sometimes made that all insurance is mutual 
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insurance.4 It is evident from a consideration of the facts already 
established that this is only partially true. All insurance is 
mutual in the sense that all the losses are in the long run paid 
by the insured. Obviously an insurance company could not long 
survive if it systematically made good the losses of the insured 

out of its own capital. To the company the payment of losses is 

an element in tile cost of carrying 011 its business, and in the long 

run consumers ncccssarily pay all the cspenses of production. 

This mutual aspect of insurance. howcvcr, dots not bring out its 

fundamental significance, This lies in the reduction of the cost of 

producing commodities through the relief of producers from the 

disagrce;lblc fCClill~S 3J-OlJSCd by lJllt~It;liJll~, ;lJld Ih! S~Jhit~J~ioJl 
of security for insecurity. The ~IIJOCJI of insecurity which would 

rest upon intliVidl~ill producer5 ill IlIe absence of a system of 

insurance is in no way borne by the insured as a body after 

insurance has been introduced. A large part of it is entirely 

annihilated, and the remainder rests upon the insurers whose 

capital has assumed the risks of the insured. Even in the case 
ol so-callcci mutuul companies, while the surk ii.ing ul8tcrtxintj 
is still borne by the mcmbcrs of tlic comp~lny, tlic rcvl signikarrcc 

of the institution dots not lie in this fact, but in the rciluction 

of the uncertainty as a result of the insurance. l’he over. 

emphasis of its importance in causing a dilfusion of loss is due 

to an imperfect analysis of its economic effects. 

insurance is evidently far from being a gratuitous gift co 
society. The component parts of its cost are the wages of the 
labor employed in the insurance business, interest on the capital 
invested in it, and any increase in the amount of positive loss 

through fraud or carelessness, which the existence of insurance 

induces. This cost first falls upon the entrepreneurs who choose 
to insure their capital rather than to pay capitalists a higher price 

on account of risk. To the entrcprencurs, therefore, it is a part 

of the cost of production; it will be embodied in the price of the 
commodities, and will thus be shifted to the shoulders of con- 
sumers. It is in the end the consuming public that pays the entire 
expense of insurance. This does not by any means imply that the 

6 See, for example, H. C. Emery. “The Pl;lce of the Spccuhior in the Theory 
of Distribution.” Publicdons of the American Economic Asrociolion. 36 
Seria, vol. i. no. 1, p, 105. 
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condition of consumers is not benefited by the existence of insur- 

ance. The comparison lies, not between the cost of insurance 

and no cost, but between the cost of insurance and the cost of 

risk without insurance. The gain to the consumer comes through 

the reduction in the price of commodities, and the amount of 

the reduction is determined by the difference between the in 

terest which the entrepreneur would have to pay for capital 

exposed to the entire risk of the industry on the one hand, and 

the lower interest on the capital when it is insured, plus the cost 

of the insurance itself on the other hand. 

There has been a singular lack of unanimity among writers on 

political economy with regard to the division of economic theory 

in which the treatment of insurance ought to be placed. Some 

have considered it in connection with production, others have 

regarded it as a phenomenon of consumption, while still others 

have found it inexpedient to bring it under any of the recognized 

divisions, and have put it at the end of their works along with 

other subjects of a more or less dubious economic character. Sl‘herc 

seems to be little occasion for such uncertainty. If the old divi 

sions of production, distribution, exchange and consumption are 

to be maintained, there is no doubt that the proper place for the 

discussion of insurance, at least so far as insurance of capital is 

concerned, is in the department of production. With regard to 

the insurance of consumption goods the case may not seem so 

plain at first sight, since there is not the same direct relation 

between such insurance and the productivity of industry. Never 

thcless, it undouhtcdly belongs in the division of production. It 

belongs there, not because it affects the productivity of other 

capital, but because the creation of security is in itself a form of 

production. If the owners of consumption goods are willing to 

pay a price for th e sake of having them insured, it is evident 

that they are obtaining something in exchange which is of more 

value to them than the money with which they part. What they 

obtain is security, and whether or not it seems best to consider 

such security as a consumption good, or as any form of wealth, 

it cannot be questioned that the capital and labor engaged in 

creating it are serving mankind in the same way as that employed 

in the creation of any commodity for which consumers are will- 

ing to pay. 



INSURANCE 

The conclusions reached in the present chapter are in part as 

follows: Complete insurance, in the economic sense, is the accumu- 

lation of tunds for uncertain losses and :hc combination of the 

risks ot individuals in a group. The advantage of such an institu- 

tion in a static society would be the result of its influence in 

reducing the burden of risk. To call all insurance mutual, or to 

define it as the distribution ot losses, is to put the emphasis on a 

compnrativcly unimportant aspect of it; to call it gambling is to 

confuse forms of activity fundamentally different both in their 

purpose and in their conscqucnces. CApitnl employed in insuring 

olher capital is productive, and the reward il receives is a part 

of its product. Capital employed in insuring consumption goods 

is creating something for which the owners of the goods are 
willing to pay. It, therefore, is also productive. The treatment of 

insurance naturally belongs in the division of economic theory 

that deals with the phenomena of the production of wealth. 
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CHAPTER VllI 

CONCLUSION 

Before attempting to give a summary of the static theory of risk 

and insurance developed in previous chapters, it may be worth 

while to consider briefly one or two special phases of the influence 

of risk in a dynamic society. No attempt will be made to work 

out a complete dynamic theory. Static laws are comparatively easy 

to discover, since the economic forces at work in a static society 

are by hypothesis few and simple. In a dynamic society the con- 

ditions are very different. Dynamic changes are continually intro- 

ducing disturbances into the economic system. The new forces 

modify the action of the static forces, sometimes reinforcing them 

and somctimcs opposing them, and the simplicity of the static 

state is rel)lacetl by the apparent irrcgulnrity and confusion ol the 

csisting industrial world. That this irregularity is only apparent, 

and that with the progress of economic science general principles 

will bc discovered by which the movements of a dynamic society 

can be classified and traced to their sources, is undoubtedly true. 

It is in this field that the most difficult and most important work 

of economic theory remains to be done. It will naturally be 

divided into two parts. One will deal with the laws governing 

the dynamic changes themselves , and the other will trace the 
working of the laws of the static state under dynamic conditions. 

It is in the second of these divisions that the following brief dis- 

cussions would fall. The most that will be attempted is to point 

out the bearing of the static laws of risk already discovered on 
certain dynamic problems. We shall take up only these three 

questions: the influence of risk upon the accumulation of capital, 

the relation of the entrepreneur to developmental risks and the 

economic character of the service of the speculator as insurer. 

Risk retards the rate of accumulation of capital. Every increase 

in the amount of capital, other things being equal, diminishes 

the productivity and reward of each unit of it. On the other 
90 
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hand, cvcry additional unit of rxpitnl savctl, other tilings bcilq 

cqtr:~l, invol\~cs an iricrcnsctl S;ICI ilitc 011 the 11x1 t of tlic pcrw~i 

srtving it. Saving is carried by c;ich indivitl1~;11 to the point wliw 

the sacrifice illid tile re!\arll <JlfSct CaCh OthCr, ;lllt! thcli it cc;lscs. 

8o\v tllc tKCeSbity of e!ilJDSillg Capit;ll to risk iIlCrC~lSCs the 

sacrifice invol\~etl in saving. Saving cows while the marginal 

productivity of capital is still high enough to reward the risk- 

taking as well as the abstinence. If the tlqrcc of risk were uni- 

form in all inwstnicnts, it is cvitlent th:It the cstcnt of the inllii- 

ence in this direction would tlrlwnd rntircly upon this uniform 

degree of risk. \Vith unequ;tl dcgrccs of risk, the relation between 

the risk and the accumulation of capital is not cluitc so simple. 

The ellcct of the risk i, detcrnlinctl immetlintcly by the relation 

between the risk and the reward in safe inwhtnwnts. I:ut the rate 

of intcrcst licrc is itself ;~lfcrtctl by tlw risk in other invcstincnts. 

\\‘e have seen how the retltiircmclit by c;ipitnlists of an abnorrwlly 

high reward in hazardous intlustrics rerluccs the rc’turn in sale 

intlustrics below the norni;tI Ic\cI. \\‘hcii rlw ri,k in tlilfcrclit 

invcstnwnts is i~ncclti;tl, t1~~1~1~11~. irs iiillilcn(c’ iI1 rct;li~tlill~ 

accumulation is iiiiicl~ giwtc~~ t113il build bc iilfcrlcd froin the 

tlcgrcc of risk in those Ir-hich arc snfc>t. III ortl~r ICJ tlctcrtrtirw 

what that inllucnce is, it \\xn1ld bc IICCCSsnI-y to c:~lcul;~tc bmic’ 

sort of an averngc of the risks in all in~cstincnts. It is possible 

t!)at this might be taken at a point where grcatcr and sin;lller risks 

are so bnlanccd that the protiuctiviry of capital is not affccted by 

the inequality in the dcgrccs of risk. The rewnrd rwccssnry to 

ovcrcomc the reluctance to ilirrir this avCri\jic dcgrrc of risk 

determines the lllilrgill of saving. 

As risk retards the accumulation of capital, anything that re- 

duces the degree of risk or the relwxrnce to aswme it prowotes 

accumulation. Insurance in a dynamic society may be regarded 

as a method of fostering the growth of capital. The gain in ques- 

tion is not at all the one on which enthusiastic life insurance 

agents lay so much stress. \\‘hate\,er may be the advantage of 

so-called life and endowment insurance as forms of investment, 

furnishing opportunity for inwstment is no part of the insuring 

function. 

The advantage to which WC rcfcr is of a more fundamental 

character. It is due to the influence of insurance in extending 
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the range of safe investments. There are large amounts of capital, 

such as trust funds, savingsbank deposits, and even the rcscrves 

of the insurance companics themselves, in the investment of 

which safety is the prime consideration. This fact tends to reduce 

the rate of interest in safe investments to a very low point. EvcrS 

increase in the opportunity for making Auch investmcnu has an 

influence in retarding the fall of the rate of interest in them, 

and so in pushing further out the point of equilibrium between 

the sacrifice and the reward of saving. 

One other point in connection with the influence of risk on the 

accumulation of capital deserves to be noticed. Just as the 

sacrifice of abstinence diminishes, other things being equal, as a 

man’s income increases, so the sacrifice of risk-taking becomes 

less as his capital becomes greater. The result is a tendency LO- 

wards a more and more unequal distribution of capital. l‘he 

sacrifice of ;I laboring man in saving a huntlrcd dollars from his 

year’s income is apt to be very great. There is, thcreforc, ncctl ol a 

large rcrvartl to make him willing to undergo the sacrifice. And 

jtlst because it costs so much to ;IcclImula~c rhc capital, he fcels 

great reluctance to expose it to the chance of loss. Safety is to 

him a matter of the first importance. In the use which he makes 

of his capital, therefore, he is con’fincd to the least hazardous 

invcsunents; and in these investments the rate of interest is near 

the minimum. Those who need the largest reward to make them 

willing to save are the ones who can obtain only the smallest 

reward on account of their unwillingness to incur risk.1 By Car 

ihc Iargcr part of the savings of society come out of the incomes 

of large capitalists and entrepreneurs; the conlribulions of 

laborers and small capitalists are comparatively insignificant. 

Now the increase of capital is in itself almost an unmixed good. 

Moreover, there are certain advantages in its unequal distribu- 

tion. The total saving of society is thereby increased, and the 

existing capital is more productively employed. The growth of 

large fortunes in recent years has done much to extend the 

margin of industry into the territory of hazardous enterprises. 

Even the srurlll capitalists are indirectly bcnefted thcrcby, 

I III considering the influcncc of the rate of inrcrat on accilniulation some 
allowance oughl undoubt,cdly IO be made fcIl ~hc tendency of a fall in the rate 
of interest to induce larger savings on the part of those who are chiefly con- 
cerned to asrure 10 themselves or their families a certain fixed income 
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through the drawing ofT of capital from safe investments and the 

retardation in the fall of the rate of interest in them. nut it is 

possible to pay too high a price for the gain thus rcalizcd. The 

accumulation of capital is not an end in itself, nor is its clistribu- 

tion a matter of no importance. Clc;trly cvcry &vice that will 

promote saving on the part of the laboring class is to be wel- 

comed; and it can hardly be doubted that a less unequal distribu- 

tion of capital, even though it involvrd sonic falling off in thr 

productivity of industry as a whole, woultl increase the sum total 

of human welfare. The influence of insurance, so far as it widens 

the range of safe investments and thtls promotes saving on the 

part of people of small resources, has a tendency to reduce the 

inequalities in the distribution of !\.cslth. 

The influence of private ownership of land in promoting saving 

is also worthy of note. 1 do not refer to the well known fact that 
the desire of the average mati to owi :I piwc of ground stirnu- 

lates his productive activity. It is the influcnrc of the security of 

the investment to which I wish to call alwlti(Jll. Iii spite of 10~31 

ffllC~il~~ioIlS ill va)llc :I3 )~o)~u);lliOl~ Shifts frcJlll )))xX! to J))acc, 

in\.estnicnts in la110 tinclcr normal conclitions ti;i\,e alw3~5 hccn 

rcgarticd as exccptionnlly secure. .A \‘cry cansitlcrable part of the 

savings of small capitalists has for this rcn5on been plnccd in this 

form of investment, citllcr directly or through the nicdium of 

savings-banks and building and loan associations. The with- 

drawal of land from private ownership would reduce the area 

of safe investments to such a tlcgrcc as to cai15c I serious fall in 

the rstc of interest in them. \\‘hatevcr may bc said on orher 

grounds for or ;ig;iiirst privntc ownci~rhip al I;:ncl, it cannot he 

questioned that on account of the wide opportunity for safe 

investment which it affords it has a great influence in promoting 

saving by persons of small means. 

From the same point of view, no greater service could be 

rcndcred society than that which would rc>ult from the introduc. 

tion of a method of giving security to the bonds of large indus- 

trial corporations. Something is already accomplished in this 

direction through the custom of underwriting which has been 

growing in recent years. A large banking conrcrn undertakes to 

float a loan for a corporation, and to give to the bonds the bark- 

ing of its own reputation, 011 colltlition th:lt the directors of the 
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corporation agree to observe certain principles in the management 

of their property. The object of this stipulation is to prevent 

unwise action on the part of the directors, such as would tend to 

injure the earning capacity of the property and impair the 

security of the bonds. Obviously such action is limited both in 

its range and in its ef!iciency. The invention of a system of guar- 

antee and control which would give to the bonds of a!! established 

corporations the security whicli now attaches only to government 

bonds would enormously increase the o!)portunity for sale invest- 

ment, would raise the rate of interest in such investments well 

above its prcscnt level, and woult! thus encourage saving by those 

to whom the disutility of insecurity is wry great. 

One of the greatest services which the entrc!)rcnctlr renders 

society is the result of llis activity in o!>cning up new avenues 

for tile employment of capital. The growth of capita! is a chnr- 

acteristic feature of a progressive society, and wit!) tllat growth 

comes the ncccssity of ftnding new methotls of employing it, if the 

rate of intcrcst is to !,e kept from lalling rapidly. ‘1’1~ tliscovery 

of new mcthoc!s of employing capital has the same sort of 

influence on the rate of interest and the incentive to save as the 

extension ol the range of sale investments. Of the difrcrcnt ways 

in which new capita! may be employed, and the different degrees 

of risk involved in them, enough has already been sait!. A few 

points remain to bc noticed about the relation of the entrepre- 

neur to this kind 6f risk. 

The incentive to activity by which an entrepreneur is led is the 

hope of rcalifing a profit. Now the origin of profit is always in 

r’linngc. It is of the nature of cntrcprcncurs, therefore, to be con- 
tinually ex!)crimenting with IICIV ~tiltutlr, new IIIIILIIII~CI.~ amI 

new products. There are very unequal degrees of risk involved in 

these experiments. In some cases it is practically certain from the 

moment the new idea is conceived that tllc application of it will 

lead co the appearance of a large profit; in others the outcome is 

a matter of a great deal of uncertainty. As we have already seen, 

there is no constant relation between the degree of uncertainty 

and the amount of profit. Still it is evident that of two equally 

uncertain experiments the one would first be tried in which the 

profit would be larger in case of success; and that of two experi- 
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ments holding out hope of equal flrofit, the less uncertain one 

would be first undertaken. This seems to indicate some sort OI 

relationship between risk and f>rofit. \\‘hat is it, however, that 

limits the action of entrepreneurs in this way? 

So far as the exf,eriment involves danger to existing capital, 

their choice may bc due to tl1eir unwillingness to espose their 

own capital to danger, or to the difficulty of obtaining capital 

from others for such a f)urf)ose. If entrepreneurs were able to 

obtain gratuitously all the cnf’ita! they wished, tllcre wou!~! be 

no such limitation to their trnwilli~~gncss to incur risk. It would 

still be true, however, that a certain f)rofit would l1ave more 

attraction than a11 uncertain one of the same sire. Any one 

naturally prelcrs a certain gain to an uncertain one. Moreover, 

an entrepreneur has to devote time ant! labor to the manage- 

ment of his business, ant! must have a reasonable assurance o! 

receiving at least as large a return from it as IIC could obtain by 

selling liis services to others. Finally, the rcf>ut;ltion for sount! 

judgment and cficicnt man:tgcrwnt, which continued success 

gives, is of value to Iiim, since it enables l1im to sccurc capital 

at a lower rate. Tliis rcfJutation, !w\~c\w-. i5 a fj;lrt 01 l1is ec!tlifl. 

ment as a laborer. and would incrcnsc Iris \\‘;tgcs if he solt! his 

services to others. The extra reward that he obtains for risking it 

is a part of his wages of management and not a part of pure profit. 
In our discussion all consideration of that part of the tntrepre- 

neur’s income which is wages of management and which accrues 
to him as laborer and not as entrcprencur is excluded. 

As there is a limited number of entrepreneurs, there must be a 
limit to the range of their activity. As a certain gain is more 

attrrretlvc tlluli hIi unccrtnlt~ gnl~i. cntrc!0cwutl will tu~tutlrlly 

first select those experiments in which the probability of success 

is great. To induce one of them to untlertakc a more uncertain 

experiment when a fess uncertain one is open to him, the profit 

in the former, if it succeeds, must be greater than tl1e profit in 

the latter. To this extent there will be a relation between the 

chance of obtaining a profit by undertaking an industrial experi- 

ment and the probable amount of the profit. It is evident, how- 

ever, that this extra profit is not the reward for bearing risk. 

Under the conditions assumed, the entrepreneur is exf’osed to 
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no risk of loss in either undertaking. The amount of profit to be 

obtained in the more hazardous experiment is in no part due to 

the risk. It is determined by other conditions with which the risk 

has nothing to do. Although the entrepreneur obtains a larger 

profit by undertaking a more hazardous experiment, he does not 

obtain it because the experiment is more hazardous. If the only 

opportunity open to him were one in which the chance of success 

was slight and the profit in case of success not large, he would 

have no hesitation about undertaking the experiment, provided 

he risked no capital of his own and his wages of management 

were assured him. While, therefore, in their selection of indus- 

trial experiments entrepreneurs arc naturally led to undertake 

first those in which there is the greatest reward in proportion to 

the uncertainty of success, and while in consequence there is a 

relation between uncertainty and profit in this class of under- 

takings, the ar!iqn of the entrepreneur in entering upon the 

experiment cannot be called the assumption of risk, and the large 

profit is not to be confounded with the reward for risk-taking. 

The person who furnishes the capital, and stands to lose it if the 

experiment fails, bears all the risk of the undertaking. The choice 

of a certain profit rather than an uncertain one by the cntre- 

prcneur is the same sort of an act as the choice of a large profit I 

rather than a small one. 

On account of technical limitations the activity of insurance 

companies has been for the most part confined to the assumption 

of risks in which the existence or the possession of property was 

involvctl. They have made few attempts to insure goods of any 

kind against loss of value. Many commodities tire liable 10 great 

fluctuations in value, and in some cases these fluciuations have 

serious consequences for the welfare of society. Agricultural prod- 

ucts are commodities of this ‘kind. That the fluctuations of their 

value are great is due to imperfect control of the supply by those 

who produce them and to the inelastic nature of the demand 

for them; that these fluctuations seriously affect the welfare of 

society is due partly to the fact that they constitute an important 

part of the consumption of the masses of the people, and partly 

to the fact that the efficient distribution of the supply requires 

temporary accumulations of large stocks of the goods in the hands 
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of manufacturers and dealers. The former fact makes it difficult 

for people with small incomes to apportion their expenditures 

over a series of years to the best advantage. Excessive consumption 

in times of low prices is follot\med by too great a contraction of 

consumption in times of scarcity. l’he total utility of the corn- 

moditics consumed is thereby diminished. X’he second fact tends 

to increase the price of the commodities in times of abundance 

and scarcity alike, since the grcnt uncertainty incurrctl by invest- 

ing capital in large stocks of the goods, for purposes either of 

manufacture or of s;r!c, restricts tlrc flow of capital into such 

investments to amounts which yield a large reward. 

It is in reducing the cost of this special kind of risk that specu- 

lators serve society as insurers. By a system of transfer of risks. 

which will be considered in a moment, they take upon themselves 

the chance of gain or loss through fluctuations in the value of 

certain commodities in the hands of manufacturers and dcalcrs. 

That this is no part of the purpose of the speculators is undoubt- 

edly true. Their immediate object is to make money through 

fluctuations of prices. IVc need not stop to consider the gcncra! 

phenomena of spcculntion nor its influence upon socict\.” \\‘l 

are concerned only with that !>art of the activity of 5pxul;1tors 

which serves indirectly to reduce rhe cost of uncertainty. r!\e 

way in which this service is rendered IN) be made clear by a 

concrete illustration. 

A miller who buys large quantities of wheat to grind into flour 

is esposed to a chance of gain or loss through a change in the 

market !>rice of the gtxitt. If the price of wheat varies, the !)rice 

Of fkJUI’ Wi!! IIlUlJUlJly v;lly \Vith il. ‘f’llir t~tltcrtnilrly alurrrt thr 

movement of prices is n disturbing factor in the miller’s calcula. 

tions. I-Ic frees himself from it by a trans;Lction on the wheat 

market. At the same time that hc buys a qllrrntity of wheat for 

his mill, he sells the same amount to a speculator for future dc- 

livery. When he sells his f!our he delivers the wheat. If the prices 

~See H. C. Emery. Sptcula~io~t OII rlrr Stork nt~d I’rodt~c~ &xrhat~~~~ of thr 
United States, 1896. for an account of rhe activi~ia of ~peculr~on and the 
mechanism of suxk exchanger. See also “The place of the Speculator in the 
Theory of Distribution.” by ~lre same author. Puhlirafions of fhr Amtriran 
Economic Association, Third Series, I, 1900. pp. 101~1li. for a discussion of 
the quation suggested by the title of the article. The illustration of the 
service of the speculator. given in the text, is condensed from this article. 
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of wheat and flour have fallen, his loss on the flour is made good 

by his gain on the wheat; and, on the other hand, if prices have 

risen, the extra gain that he realizes from the sale of the flour is 

used in settling his contract with the speculator. In either case 

he is left with the legitimate profits of his business, unaffected 

by any changes in the price of wheat.3 

It is evident that for the miller this transaction is a fonn of in- 

surance. By means of it he purchases security from certain dangers 

to which he would otherwise be exposed. Its nature is somewhat 

concealed by the peculiar form of the premium which the miller 

pays. instead of paying a fixed amount, he surrenders to the 

speculator the chance of gain at the same time that he transfers 

to him the chance of loss. This fact, however, does not alter the 

real character of the transaction. It is evident that in the long run 

the speculators obtain the advantage, as otherwise they would not 

continue to render the service. Whether on account of their better 

information as to the condition of the market, or their greater 

shrewdness in anticipating future movements of prices, their con- 

tracts are made on such terms as to yield them a reward. This gain 

is virtually the insurance premium. 

The benefit which society derives from this transaction is of the 

same kind as that which regular insurance companies confer. 

The diminution of the uncertainty to which the miller is exposed 

makes him willing to carry on his business on a much smaller 

margin than he would otherwise require. He no longer demands 

a large extra reward for carrying risk. How this increases the 

productivity of capital and causes a gain for the consumer of flour 
hulgI1 II fall In Itm price, cull be ucrll UL Ollu? Ill 111g light of the 

principles already established. 

Professor Emery raises a question as to the economic character 

of the service which speculators render and the category of dis- 

tribution in which his income belongs. He finds it difficult to dis- 

cover in the insuring activity of the speculator any recognized 

productive function. Thus we read: “Speculative risks stand in a 

way outside the process of production and speculative gains 

8 By this transaction the miller does not wholly free himself from “specula- 
tive” risk. There is a possibility of an independent change in the price of 
flour during the period of grInding. This risk the miller himself still carries. 
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constitute, not a cotijrdinate share with wages, interest and profits, 

but rather such claims to the product as arc represented in all 

properly rights.” Again we read: “Speculation does not directly 

produce we;llth, but there is a real incrcnse or tlccrcase in the 

value of property clue (0 outside causes, and this gain or loss in 

value is shared by spcculntors.” 

Now the appropriation by speculators of gain which accrues to 

property that they thcmselvcs own does not require any explana- 

tion. The possibility of such ch;~ncc gains is an incident of the in- 

stitution of lxiwtc property. Evidently this is not what l’rofeswr 

Emery has in mind. It must bc the appropriation by speculators 

of a part of the gain that accrues to the property of others that he 

is considering. If the owners of the property are willing IO make 

over this gain to the speculators, the reason must be that the 

latter are rendering some economic service for which the former 

are willing to pay. Othenvisc the whole afTair is rcduccd to the 

plane of a gambling transactioli and has no place in economic 

theory. The only economic claim that any one has to a share of 

the social product is based on the fact that he has helped to create 

the product, That speculators, so far as they act as insurers, use 

their capital and labor in a way that incrcascs their produc~i\-ir!, 

Professor Emery himself rccogniles in many plncrs. \\‘e rend, for 

example, “This does not 171cn11 [IKII the speculntivc nt;lrkct is 1101 

an aid to production. It is diliicult to WC how a great world trade 

in such staples as grain and cotton would be possible without it.” 

1Ve arc told n7orc specifically that “Under the old method (bcforc 

speculation was introcluced) the trader hncl to allow a margin of 

nvr W’ to11 Fclltr 0 INIlIrl 1>11 \r.llwt to ~~IWI’ &I l’“wll~lc 1.111 In \ ,1lur. 
Today traclers will carry whc:~t on a m;lrgin of a frac iilJll of ;I 
cent, and the allowance for risk is lxxtically nothing.” In view 

of these facts and many others of a similar character which Pro- 

fessor Emery cites, it is not easy to understand why he is unwilling 

to acknowledge the productivity of the activity of the speculator. 

If traders carry wheat on a smaller margin, it means that less 

capital is needed to perform a given amount of work. In other 

words, the capital is more prorluclive than it was before. This 

surely justifies us in calling the activity of the speculator produc- 

tive. Speculation, so far as it is insurance, is it phenomenon of the 
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production of wealth. Distribution through this kind of specu- 

lation is a direct result of productive service.4 

Speculation, from the point of view from which we have been 

considering it, is an institution which society has created for the 

purpose of obtaining security against a special class of risks. Pcr- 

haps it would he more accurate to say that the institution has 

been created for other ends, some good and some bad, and has 

been utilized by society for this purpose. Insurance is something 

of a by-product. That other operations of speculators, which are 

of very doubtful service to society, have to be set over against their 

activity as insurers cannot be denied. The evils of speculation are 

many and gross. It may well be hoped that in the course of time 

a different method of reducing the burden of this kind of risk 

may be evolved, which shall be as enicicnt as speculation and free 

from many of its attendant evils. 

The central principle of the static theory of risk, so far as it 

deals with risks to capital, may be stated in a single sentence. In 

the approximate static state, capital will be so apportioned under 

the influence of risk that the productivity and reward of the dif- 

ferent units, in the absence of other disturbing influences, will 

vary directly as the risk to which, in the judgment of its owner, it 

is exposed. The economic cost of risk in such a society would be 

due to inequalities in the degree of risk in different investments. 

This would prevent the perfect static apportionment of capital. 

The loss of productivity on account of the uneconomic npportion- 

ment of capital is the measure of the cost of risk in a static society. 

As long as man’s knowledge rctmilins impcrfcrt, accidental clc- 

struction of capital will be an incident of tl~ production of 
wealth. The amount of such loss is far greater in some industries 

than in others. If society wishes to enjoy the product of a hazard- 

ISpace is lacking for a consideration of the tIiffirulties raised lay Profc-or 
Emery as to the economic identity of the speculator. There seems to be a 
confusion between personal and functional distribution in his discussion. The 
speculator could not secure the miller from loss unless he posssesscd the rqui- 
site amount of capital; he must therefore bc a capitalist. A part of his income 
is interest, and thts is high on account of the hazardous nature of the business. 
His occuoatlon calls for the exocnditure of much uhvsica! and mental encrrv: 
he is th&fore a laborer; A p&r of his income ir’wa$s, and this part is ali0 
hiah on account of the great dearcc of skill required In the business. AS he is 
at-the same time rcsitlu;l claimant, hc is in thi: position of the entrcprcneur, 
and is entitled to any Profit that may appear. The speculator. thcrcfore. 
combines the three functions of capitalist, lahorcr and entrepreneur. 

59s 
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ous industry, it must be willing to pay a price high enough to 

replace the capital accidentally destroyed as well as that used up 

in the process of production. Such replacement keeps the fund 

of capital intact, and so long as that is done, society as a whole is 
not concerned with the way in which the fortunes of individual 
capitalists may be affected by accidcntai causes. To the individual, 

however, it makes a great difference whether he is the one who 
suffers the accidcntnl loss or the one who escapes. If his capital 

has been accidentally destroyed, it is small comfort to him to 
know that the social fund of capital has been kept intact. He is, 
therefore, reluctant to invest his capital in hazardous industries, 
and he does it only when the average net return in them is above 

the marginal return in safe investments. This extra net return 
which the investor demands on account of uncertainty is the re- 
ward for risk-taking. The amount of the reward will vary with the 
degree of the uncertainty. It will be fixed for each degree of risk 
by the reluctance of the marginal investor whose capital has to be 
employed under conditions where it is exposed to that risk. 

Entrepreneurs have to pay for the capital they borrow in pro 

portion to the risk to which it is to be exposed. To the entre- 

preneur, therefore, reward for risk-taking is a part of the expense 

of production. He recoups himself by adding the extra cost to the 
price of the commodity he produces. In this way the cost of risk 

is finally shifted to the consumers. Consumers, then, as well as 

capitalists, have a voice in determining whether a hazardous in 

dustry shall be carried on. The capitalist decides what net reward 
he will require on account of the uncertainty. The consumer then 

intllcrtc~ whcthcr hi4 clcsirc far the product of the industry is a0 

intense that he is willing to pay a price for it which will replace 

the capital used up and accidentally destroyed and leave the cap 
italist the reward which he demands. 

There are two ways in which society may reduce the cost of 

uncertainty. It may adopt means to prevent the occurrence of acci- 
dental loss, or measures which will reduce the degree of uncer- 
tainty or its repellent influence without affecting the amount of 
positive loss. All measures of the former kind may be grouped 
under the name of prevention. The advisability of adopting any 
such device depends upon the relative expense of production with 
it and without it. It is the entrepreneur who decides, and he does 
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it by comparing the interest on the cost of the preventive measure 

with the saving of interest on his present investment through the 

diminution of risk. Those measures will be adopted which in the 

end are cheaper than the uncertainty they annihilate. 

The general method of reducing uncertainty and unwillingness 

to bear it is through the transfer of risk. Considered as a trans- 

action between individuals, this is advantageous to society when- 

ever the one to whom the risk is transferred is for any reason less 

reluctant to carry it than the one from whom it is transferred. Its 

greatest benefit, however, is realized only when the risks of many 

individuals are combined in a group. IVhen this is done the degree 

of uncertainty for the group as a whole is diminished. The risk of 
the group is less than the sum of the risks of the individuals. The 

institution through which this combination of risks is generally 

brought about is insurance. 

Accumulations to meet accidental losses of capital are called 

insurance funds. r\s the amount of loss which will occur is in the 

nature of the case more or less uncertain, the amount of accumula- 

tion cannot be fised exactly at the amount of loss. It is fised at 

the probable amount of loss, as determined by past experience, 

with an allowance for fluctuations. This allowance varies with the 

degree of uncertainty as to the variation of the actual loss from 

the average. If all producers carry their own risks, the sum of 

these extra accumulations due to uncertainty will be very great. 

When the risks of the individuals are transferred to an insurance 

company, the company makes the accumulations for the entire 

group. Since the degree of uncertainty for the company is far less 

than that of any individual producer, the amount of the accumu- 

lation, when it is made by the company, is less than the sum of 

the accumulations of the individuals. The total accumulation is 

brought nearer to the total loss, and the extra amount, which 

from the point of view of society is an undesirable expense, is 

greatly reduced. Insurance is a method of making accumulations 

to meet uncertain losses, and the economic benefit which it confers 

upon society is the result of the reduction in the amount of these 

accumulations and the elimination of the part due to uncertainty. 

The desire to secure the gain which the combination of risks 

produces is a force which fosters the growth of insurance. After 

the institution has once been introduced, it is evident that in the 
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absence of opposing influences its use will become universal. If 

primary dynamic changes were to cease, when time had been 

allowed for all triction to be overcome and for the static adjust- 

ment of the productive forces o[ society to be reached, all forms 

of risk existing in such a society would be found combined in one 

group. The number of risks in such a group would be so great 

that the allowance to be made for fluctuations of losses would be 

almost or entirely eliminated. The amount of positive loss would 

not be alfected, but the amount of the accumulation to meet the 

accidental loss would be fixed approximately at the amount of 

the loss. The individual producer, no longer feeling the necessity 

of protecting himself against disaster, would no longer feel any 

reluctance to enter an industry on account of risk. So far as the 

influence of risk was concerned, there would be that perfect static 

adjustment of capital which insures its greatest productivity, and 

the negative loss which unequal degrees of risk would cause in a 

static state would entirely disappear. 


