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Committee reports include the report of the Committee on Reserves on risk margins for
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Biography:

Sholom Feldblum is an Associate Actuary with the Liberty Mutual Insurance Company in Boston.
Massachusetts. He was graduated from Harvard University in 1978 and spent the next two
years as a visiting fellow at the Hebrew University in Jerusalem. He became a Fellow of the CAS
in 1987, a CPCU in 1986, an Associate of the SOA in 1986, and a member of the American
Academy of Actuaries in 1989. In 1988, while working at the Alistate Research and Planning
Center in California, he served as President of the Casualty Actuaries of the Bay Area and as Vice
President of Research of the Northern California Chapter of the Saciety of CPCU. 1n 19883, he
served on the CAS Education and Testing Methods Task Force. He is presently a member of the
CAS Syllabus Committee, the CAS Committee on Review of Papars, and the Advisory Committee to
the NAIC Casualty Actuarial (EX5) Task Force. Previous papers and discussions of his have
appeared in Best's Review, the CPCU Journal, the Proceedings of the Casualty Actuarial Society,
the Actuarial Digest, the CAS Forum, and the CAS Discussion Paper Program.

Abstract

Schedule P is a complex documem, 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 requiraments for each column, showing the cross checks with other
Parts of the Schedule and with other exhibits in the Annual Statement, suggesting methods to
facilitate 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.**

** | am indebted to Richard Rath and John Bray, each of whom twice 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 Instructions manual. | am also indebted to Jerry Scheibl
and Ruth Salzmann, who clarified for me several items regarding extended loss and expense
reserves in Part 5 and the distribution by accident year of unaltocated 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, with other pages of the Annual Stalemen!, 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 heid reserves.! 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 tRIS 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. It 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. [t shows both direct and net experience, to evaluate the effects of reinsurance
recoveries on accident vear loss ratios by line 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
Liability 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 Insurance
Industry Loss Reserve Analysis (Goldman Sachs, June 23, 1989).

2 "Case incurred losses,” or paid losses pius 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.

3 The reporting of claim counts for accident years prior to 1989 is oplional, hindering
analysis of average cfaim cost frends. In addition, the iack of ciaim 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:

. Homeowners/Farmowners

. Private Passenger Auto Liability/Medical

. Commercial Auto/Truck Liability/Medical

. Workers' Compensation

. Commercial Multi-Peril

. Medical Malpractice

. Special Liability (Ocean Marine, Aircraft [All Perils], Boiler and Machinery)
. Other Liability4

. International.5

OW~NDOE W =

The property lines, which were in Schedules G, K, and O before 1989, show 2 accident years of
data, plus a "prior years" row:

1. Special Property (Fire, Allied Lines, Inland Marine, Earthquake, Glass, Burglary &
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.

§ The "International” line was included in Schedule O prior to 1989, though it now uses
a 10 year exhibit, as the liability lines do.

& This is the Schedule P subdivision. [n the "Underwriting and Investment Exhibit,"
pages 8-10 of the Annual Statement, Morigage Guarantee does not appear as a separate line of
business, but may be included as a "write-in" line 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 Heaith).

Reinsurance experience that was included in Scheduie O (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: nonpropoertional property, nonproportional liability, and financial lines (Reinsurance A,
B, and C in Schedule P).8 Proportional reinsurance is shown as assumed or ceded premiums,
losses, and expenses in the exhibits for the appropriate tines 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 all lines of business, since all ten years for every fine
are used for the Summary exhibits.?

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 morigages 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: unearnad 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 12/31/87
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).

8 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.

9 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 |
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.

3



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 Statement, these are the reserves held on December 31, 1890, 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 in
the most recent calendar year.'® In part 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, 7982.) 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 ot reinsurance recoverables on reported loss ratios (columns
27, 28, and 29).12 13 | 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 facullative business more carefully. Thus, the net loss ratio
is influenced by the reinsurance market at the current time. The direct and assumed loss ratio
reflects 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 future years.14

10 See the NAIC Instructions, page 57-1.
11 See the exhibits at the end of the "Schedule P" section of the NAIC /nstructions.

12 Member allocations from intercompany pooled business are reported in the “direct
and assumed" column. The NAIC Instructions, 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 /nstructions.

13 The assumed business is proportional 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 Casually 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. Howaever, 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 1989 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.'5 To complele 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 subfract 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 Workars' Compensation, for instance, the involuntary pools are expanding in 1983
and 1990, though there is little growth in the voluntary market. Thus, involuntary marketl
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' Compensation retrospectively raled 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 current calendar year, not to the years when
the policies were issued.'® 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 O and P,” 71989 Casualty Loss Reserve
Seminar Transcript, page 86).

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

16 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

5



issuance and understated loss ratios for the current year.17?

tn 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 to losses is possible.

The latest calendar year net 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 the 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,
1985, through the Statement date. For the "prior years” row, the payments are only those
made in the current calendar year. Thus, for the 1990 Annual Statement, these are the
payments made from January 1, 1990, through December 31, 1990.

Columns § and 6 are net of salvage and subrogation received.'® Column 9 is for information
only; it is not used to caiculate 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 1J).

Premiums,” column 4, “Reserve for Rate Credits and Retrospective Adjustments Based 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 to solve. 1t is not enough just to add a
column for policy year premiums. Whole triangles of premiums must be reported.” Richard is
correct. EBNR reserve analyses can be as complex as loss reserve analyses, and they require
full historical triangles for accurate projections.

18 |f thers is an intercompany pooling agreement which has changed over time, then the
comparison with prior Annual Statements can be done only on a consolidated basis. See the
discussion in the text on intercompany pooling.

19 See the NAIC Instructions, page 59-1: "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.
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Distribution of Unallocated Expenses

Allocated loss expense payments, such as defense counse! fees, are related to specific claims and
can therefore be assigned to accident years. Unallocated expenses in column 10 are claims
nnnnnnnnnnnnnn A mrd anlacian:s i mrs amalmmadd ba iAo e £ s ldmema 244 of ab -
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Schedule P Interrogatories describes the procedure:

The unallocated loss expense payments paid during the most recent calendar year should be
distributed to the various years in which losses were incurred as follows: (1) 45% to the
most recent year, (2) 5% lo the next most recent year, and (3) the balance to all years,
including the most recent, in proportion to the amount of loss payments paid for each year
during the most recent calendar year. If the disiribution 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 distribution should be
limited to 10% of premiums earned and the balance distributed in accordance with (3).

The assumptions underlying this procedure are that (1) half of unaillocated loss adjustment
expenses are incurred when the claim is reported (costs of setting up files and initial
investigations}, and naii are incurred when the ciaim is seitied {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, unallocated expenses related to claim
reporting are assigned to the most recent two accident years in a 9 to 1 {(or 45 to 5) allocation,
and unallocated expenses related to claim settlement are allocated in proportion to loss
payments.

No fixed procedure is suitabie for aii iines of business. Many Products Liabiiity ciaims are not
reported until years after the accident date, and insurers providing this coverage spend much
time negotiating settlements and handling the claims. The statutory distribution procedure
assigns too much unallocated expenses to the most recent vears. 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 to the
most recent years. Nevertheless, it is difficult to determine the proper assignment of
unallocated expenses to accident year, so the simple statutory procedure has endured.20

The Annual Statemant instructions do not say whether direct or nat loss payments should he used

to distribute the unallocated loss expense payrnents 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 toss adjustment expenses.

20 Ol n i im atimmoiod | io tor Losses an Ana Adiiotomnmt Eveama

See Ruth Salzmann, "Estimated Liabililies for Losses and Loss Adjustment Expenses,”
in Robert W. Strain, (ed.), Property-Liability Insurance Accounting, Fourth Edition (1988),
page 83.

~
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Thus, logic dictates that direct loss payments be used to distribute unallocated adjustment
expenses.2!

On the other hand, column 10 contains net unallocated expense payments; no direct figures are
shown.22 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 1983. 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 § years:

Exhibit 1: Distributing Unallocated Loss Expenses by Accident Year
(Figures in thousands of dollars)

Cal/Acc Earned Losses Paid

Year Premium in 1990

1986 8,000 200 Calendar year 1990 unallocated
1987 8,500 500 loss adjustment expenses paid: 600
1988 9,000 800

1989 9,000 2,000

1990 9,500 2,500

45% of $600,000, or $270,000, is allocated to 1930, and 5% of $600,000, or $30.000, is
allocated to 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 Instructions, page 538-1: “In Part 1, salvage and subrogation received
and unallocated loss expenses paid and unpaid should be reporied net of reinsurance, if any.” As
Richard Roth points out, though, there will be litlle if any reinsurance recoveries for
unallocated loss adjustment expenses.

8
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Exhibit 2: Distributing Unallocated Loss Expenses by Accident Year
(Flgures in thousands ot dollars)

Cal/Acc  Losses Paid Paid Loss Unallocated Expense Distribution:

Year in 1990 Percentage Step 3 Steps 1 & 2 Total
1986 200 3% 10 0 10
1987 500 8 25 0 25
1988 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 identity
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
(b) per claimant

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 coumts from
servicing carriers, and they were unable to report 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 Nationatl Council on Compensation
Insurance (NCCl), and the Commonwsalth Automobile Reinsurance (CAR) are gathering the

11



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 1989, Schedule P, Part 1F,
showed IBNR reserves separately from case reserves. It was unclear whether the 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 1a, 1b, 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.25 The cross checks between Schedule P, Part 1, and Page 10 are as follows: The

23 The NAIC Instructions 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 71-1),
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,
cumulative 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 75-1). The
term "1990" is an error; it should read "1989." (I am told that the Instructions will be
revised to substitute 1989 for 1990 in this sentence.)

24 The NAIC Instructions list four categories of bulk reserves: "The butk 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).

25 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 Instructions provide very brief
guidance. For columns 1a and 1b, "Adjusted or in the Process of Adjustment,” the /nstructions
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, shouid equal the sum of columns 13,
1b, 4a, and 4b on page 10. The sum of ¢olumns 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 & on page 10.26

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.

Distributing Unaliocated Expense Reserves

Schedule P contains no instructions for distributing unpaid unallocated loss adjustment
expenses o 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. !f 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 10-1). For columns 4a, 4b, and 4c, "Incurred but not Reported,” the
Instructions conclude: "Incurred bul not reported reserve estimates should be sufficient to
cover claims which may be reopened in future periods." The /nstructions do not explicitly state
where development on case reserves is 10 be included.

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

27 Ruth Salzmann, "Estimated Liabilities for Losses and Loss Adjustment Expenses,” in
Robert W. Strain, (ed.), Property-Liability Insurance Accounting, Fourth Edition (1988),
pages 83-84, describes this procedure in more detail:

"By combining the intent and arithmetic of the footnote to the schedules, the total unailocated
LAE tiability 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%.
"Thess two calculations can be reduced to one:

“Unallocated LAE liability = .5 paid/paid ratio x (Totat loss liability + IBNR liability).”

[Before 1989, the procedure for distributing unallocated loss adjustment expense payments to
11
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Neither of the latter two assumplions noted above are completely accurate: IBNR claims often
have a long lag between report date and settlement date, so assumption (ii) assigns too little
unallocated expense reserves 1o recent years. Most carriers have case reserve development on
reported cases, SO assumption (i) also assigns too little unallocated expense reserves to recent
years. Since there is no statutory prescription for this distribution, you should choose a
procedure that seems most appropriate for the line of business.28

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

As Ruth Salzmann has explained to 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 formula allocations.” Claim reporting and settiement 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 Liabilities {Casually 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.

28 Richard Roth has informed me “the ULAE reserve can be determined from claim count
data.” A prescribed procedure must wait untii 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 1o
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) 1o 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 the bulk reserves shown in columns 15 and
16, but (b) one can not include columns 15 and 16 in calculating the average value - since
these columns include IBNR reserves, and IBNR claims are not included in column 23. In lines
of business wiih periodic paymenis on open cases, such as Workers’ Compensaiion 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 &, 8, 14, 16, 18, and 20.
Column 26 equals the 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 to 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 to facilitate a reconciliation with the
undiscounted values shown in Schedule P. The statutory discount in Workers' Compensation
tabular reserves is included in both Schedule P and Page 3, so no entry in column 30 is
neaded 30

1283C0.

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 participation in the pool as of year-end.” If an insurance group modifies the pooling
arrangement, there may be an apparent change in the incurred or paid loss development due to
the intercompany agreement, not to changes in claims handling or reserving patterns.

29 See the NAIC Instructions, page 57-1: "A discount implicit in tabutar reserves may
be included in Schedule P. Otherwise, Schedule P is to ba 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 the appropriate
columns of Part 2. Discounted valuas at prior vear ends, or the figures that would correspond

fo the balance sheets in previous Annual Statements, can not be obtained from the current year's
Schedule P.
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Therefore, “any retroactive change in pooling participation will require appropriate
restatement of Schedule P."31

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 the 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 1330. To facilitate the use of the loss development
patterns, the company should restate all past figures 1o a 70% participation percentage.

Columns 33 and 34 show the 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 ditficult o estimate required reserves for immature accident years in iong tailed lines of
business. Paid loss ratios remain low for several years after the policy period, and optimistic
reserving may underastimate 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 stalulory reserves are determined by formula. Two procedures are used: one for the
long 1tailed 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 loss
ratios from Part 1, Column 29, for the most racent aight years. If the most recent 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 Instructions, page 59-3. | 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 calcufating the excess statutory reserve has not changed. Some insurers,
however, calculate the required excess reserves for Personal and Commercial Automobile
liability separate and add the final figures.
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“"Liabilities, Surplus and Other Funds" balance sheet, page 3, line 15: "Excess of statutory
feserves over siatement 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.

It the reported nat loss ratios in the three most recent accident years are at least as great as the
minimum loss ratio, no excess raserves 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 foss 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 date, the excess statutory reserve squals 50% of the
premiums earned on these policies minus the losses incurred (both payments and reserves);
the excess reservas may not be less than zaero.

(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 reportad loss ratio here means the loss ratio reported in Schedule P, not the loss
ratio for reported claims.

34 The NAIC Instructions add: "If the company has permission from its state of domicile
to discount loss and loss expensa reserves, the Company should compute the excess of statutory
reserves over statament resarves using its discounted loss and loss expense reserves rather
than the undiscounted reserves” (page 83-1). This is particularly important for Medical
Maipractice, where permission to discount is often granted.
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(c) No excess statutory reserves are needed for other credit insurance policies.35
Auxiliary Exhibits

r usiness. Part 2 shows incu

losses; Part 3 shows paid fosses, and Part 6 shows bulk reserves. The incurred losses in Part
are the sum of paid losses, case reserves, and bulk reserves. A ftriangle 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.
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allocated expenses, Part 2 mcludes mc urred 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 loss 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 developmems 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 portiotio
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.

35 | haus hanrd conflicting opinions about the relationshio between Mortgage Cuarantan
! 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

interrogatories, question i(e)]. See also footnote 6, which cites the California statute linking
morigage 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 effort needed to compile them.
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The paid loss triangles in Part 3 are the easiest to compile, s0 we begin the discussion with
these exhibits.

Part 3 - Paid Losses

Part 3 shows cumulative paid losses and aflocated 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 figures can be derived from the prior Annual Statement and Part 1 of the current
Annual Statement. Historical data for individua! 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 prior fine entries.
Note that Part 1, Column 11, includes all loss and loss expense payments, whereas Part 3 shows
only loss and aflocated 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" entries can be obtained from 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 ALAE 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 1930 Schedule P, Part 1, column 11 minus column 10, "prior" row.

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

Exhibit 3: 1989 Scheduls P, Part 3, First Two Rows

L | 1980 | 1981 | 1982 | 1983 | 1084 ] 1985 | 1986 | 1987 | 1988 | 1089 |
| Prior | 6| 220| 350| 400| 425 450| 460| 470 475 480 |
| 1980 | 375) 600) 650) 700] 750| 775j 800| 840| 860| 875 |

Assume that in the 1990 Part 1 exhibit for 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 from the second
row, giving the following:

Exhibit 4: Adjustments to the 1989 Part 3 "Prior” Line

san Y- «anAM 1 sand 1 annr snnn 1 Tan sann sang

0] 130 | 180 | 205 | 230 | 240 | 250 | 255 | 260 |
0| 50 | 100§ 150 | 176 . 200 | 240 | 260 275

| g
| Prior | 0
| 1980 | -225

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

Exhibit 5: Completing the 1990 Part 3 "Prior” Line

L | 1981 | 19821 1063 19641 980 | 1986 1087 | 1088 | 1989
I Prior | O] 180} 2801 355| 405| 440| 490! S515| 530

The 1980 payment is the 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.

Part 3 is particularly useful for prospective evaluations of loss reserve adequacy, since it is
not dependent upon company reserving policies. It is most effsctive for short and medium tailed
lines, where there are substantial loss payments in the first year or two and claims settiement
rates are stable; examples are Personal Automobile Liability and Workers’ Compensation. {t is
less useful for extremely long tailed lines, when the proportion of loss paymems is small in the
first year of two, and claim seitlement rales may lluctuate; examples are Other Liability and

Nonproportional Reinsurance. Financial analysts often evaluate an insurer's reserve adequacy
by means of a paid loss development of data from Schedule P, Part 3.38

The format of a paid loss development analysis is as follows:39 Link ratios, or the ratios of

38 See, for instance, Thomas V. Cholnoky and Jeffrey Cohen, Property/Casually

Insurance Industry Loss Reserve Analue:c {Goldman Sachs, June 23, 1089}

uran QUST Y LUSS meserve / [gte el T eaths, JuUl o8]

38 Good introductory treatments of paid loss development reserving procedures are
Ronald F. Wisar, "Loss Reserving,” in Matthew Rodermund, et al., Foundations of Casually

Actuarial Science (New York: Casualty Actuarial Society, 1990), pages 178-187, and Timothy
M. Peterson, Loss Reserving - Property/Casualty Insurance (Ernst & Whinney, 1981), pages
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cumulative paid losses at one valuation to cumulative paid losses at the preceding valuation, are
calculated for each accident year and valuation date. A prospective link ratic is determined trom
the historical link ratios in each column.

No uniform procedure for determining prospective link ratios is appropriate for ail lines and
companies. One common approach is to use the average of the most recent three to five link
ratios, adjusted for random outliers and known or suspected trends. These prospective link
ratios show the expected development between adjoining valuation points. Development factors
from each valuation 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 link
ratios (a) from 6 to 7 years, (b) from 7 to 8 years, (c) from 8 to 9 years, and (d) from 9 to
10 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 1930 Schedule P, for accident years
1981 through 1990.

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

| 1981 | 103| 226| 294 334| 363| 384| 398 412| 422 433 |
| 1982 | 0] 111 238| 809| 356| 387{ 409| 428 442 454 ;
| 1983 | 0] 0| 108 221| 286| 328| 354 375| 391 | 403 |
| 1984 | 0] 0] 0| 111| 238| 311{ 357 | 392| 416 434 |
{ 1985 | 0] 0 0 0| 135| 299 394 458 504! 534
| 1986 | 0] 0] 0] 0] 0Of 46| 314| 418| 490 542 |
| 1987 | 0§ 0] o ol 0} 0] 159 343| 463 546 |
| 1988 | 0] o} 0] 0] 0} 0} O} 146| 353 485 |
| 1989 | 0y 01 0] 0| 0] 0] 0] 0| 152 | 406 |
L1990 | 0] ol 0l ol 0! 0l 0 0l 01 1561

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 (i} cumulative paid losses for the same accident year at a valuation
date one year earlier. For instance, the paid foss 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 the Casually Actuarial Sociely, Volume 71 (1984), pages 122-192.
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Exhlblt 7: 1980 Schedule P, Paid Loss Link Ratios

L |l 1to2] 2to3| 3tod4] 4105 S106| 6to7] 7108| 8t0o9! 91010
| 1981 | 219 | 1.30 | 1.14 | 1.09 | 1.06 | 1.04 | 1.03 | 1.03 | 1.02 |
[ 1982 | 2.14 ) 1.30 | 1.15 | 1.09 | 1.06 | 1.05 | 1.03 | 1.03 | -
| 1983 | 2.04 | 1.29 | 1.16 | 1.08 | 1.06 | 1.04 | 1.03 | - |
| 1984 | 2.14 | 1.31 | 1.15 | 1.10 § 1.06 | 1.04 | | - i
| 1985 | 2.21 | 1.32 | 1.16 | 1.10 | 1.06 | | - - -
| 1986 | 2.15| 1.33) 117 1 111 - - - - -
i 1987 | 216 | 1.35 | 1.18 ) - - - | -
| 1988 | 2.42 | 1.37 | - - - - | - -
{1989 | 2671 | -l Sl ! 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, 1982. 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 vaiuation. 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.

Exhibit 8: Paid Loss Development Test of Reserve Adequacy

11021 2103 3to4! 4t05| 5106] 6l07| 7t08] 8109] 91010

Averages ! | | i ! | | [ [

3yr 242| 135| 117] 1.10| 1.06| 104| 1.03| [ I

5 yr 232 134| 116 109{ 106} | I | |

Select 235) 134) 147)] 1.10] 108 1.04| 103} 103] 1.02|

! | | | | | | | |

Cumulatve 483 | 206| 154 131] 119] 113| 108] 1.06|] 1.02]

Padtodate 156 | 406| 485| 546 | 542 | 534 | 434 | 403 | 454 |

Developed 754 836| 744 716| 647| 601 | 469 | 424 | 463 |

! | f | | | | | |

Ultimate 830 920 819| 788 712 662| 516| 466| 510
|

9
ncurred 898 | 8661 802 787 | 7071 667 522 475 520 |
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Paid Loss Development Factors

The cumulative link ratios, or paid loss development factors, are the cumuiative products of the
appropriate "one year" link ratios. For instance, lhe cumulative link rano from 7 to 10 years,

nr 1 NR |e ihn nracdict af 1 02 1 02 and 1 nr) ., ~h Aara tha linl ~Am 7 in 8 D a
or 1.08, product of 1,03, 1.03, and 1 which are the link om 7 tc 8 8169,
and 9 to 10 years.

The losses paid to date are taken from the last column of Exhibit 6: $156 thousand is the

accident year 1990 paid losses, $406 thousand is the accident year 1989 paid losses, and so

forth. The 1930 paid losses are at one year of maturity and are therefore placed below the

development factor for one to ten years. (Similar placement is used for paid losses ot other
nha

anniNamd A Tha nex wb san Evhilait O masim Immann Aaoal ‘\I\ﬂ tm tam unnro A
accigent year S.) Tné next row in Exhibit 8 shows losses devel UpTU 10 181 yoais U

Paid Loss Tail Factors

In several long-tailed lines of business, payments continue 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 Part 2, row 2, column 11 (incurred losses for the first listed accident year at the
latest valuation) 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 to random loss
fluctuations, since it uses one ratio from a single company to determine the development factor
with the 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 fuiure paymenits.

(b) Use an expected ratio of ultimate losses to cumulative paid losses, based upon both industry
averages and the characteristics of the insurer's business. For this iHustration, 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 finai incurred iosses shown in Part 2, coiumn 11, reporied as the finai row
in Exhibit 8. The ultimate paid losses total $6,221 million, and the incurred losses shown on
Part 2 total $6,244. The Part 3 prospective test tharefore shows adequate reserves.40

This prospective test of loss reserves assumas 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. [f 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 sophisticatad treatment of ultimats link ratios, see Richard G. Woll,
"insurance Profits: Keeping Score,” Financial Analysis of Insurance Companies, (Casualty
Actuarial Society 1987 Discussion Paper Program), pages 446-533.
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The converse of these statements, however, is not true: adverse development on the Part 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 swilch 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 to reserve adequacy. In Workers' Compensation, for instance, an apparent "adverse
development" on the "prior years" row is often 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.

Ciosed Claim Counts

Columns 12 and 13 show the number of claims closed with and without loss payments. These
claim counts are required for 1989 and subsequent accident years for eight lines of business
(Homeowners'/Farmowners’, Personal Auto liability, Commercial Auto liability, Workers’
Compensation, Commercial Multi-Peril, Medical Malpractice, Other Liability, and Automobile
Physical Damage).4! Claim count entries are optional for other accident years in these lines of
business. No claim counts should be entered for other lines. .
For the 1989 Annual Statement, insurers used different methods for reporting historical claim
counts. Many carriers reported only claims closed in 1989 for the 1989 accident year,
adhering 10 the minimum NAIC requirements. Some carriers reported claims closed in 1989
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
settled 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 Statements (see the discussion above on loss triangles for
direct and assumed business). Claim counts have much shorter development patterns than
losses do. Most claims are reported within two or three years and seitled within four or five.
By the mid-1990's, there should be sufficient Schedule P data to analyze loss cost trands.

41 See the NAIC Instructions, page 75-1. Claim counts were not required for
Homeowners'/Farmowners' in 1989, and even the 1990 /nstructions 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 1980 on
page 75-1 of the Instructions 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.
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Part 2 - incurred Losses

Part 2 shows net incurred losses and allocated loss adjustment expenses (ALAE) by accident
year and evaluation date. The Part 2 entries are the surmn 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 ioss 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 latest year's

" change in incurred fosses 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 wilh the current year's "outstanding™ loss ratio.

IRIS 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 Pravious 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 Developmaent 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 72-1: "The schedule format provides a loss and
allocated expense development overview 10 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 maiched: 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
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Unpaid losses and loss adjustment expenses are reported on page 3, "Liabilities, Surplus and
Other Funds," lines 1. 1A, 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 regserve 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 to the unpaid losses and loss adjustment expenses for the second prior year, and divides
inis sum by the second prior year's earned premium. The necessary figures are iaken from ine
“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+1A+2),
is the indicated reserve deficiency. A deficiency greater than 25% of policyhoiders' surpius
{page 3, line 26) indicates a failure of RIS 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."44 A change in product mix from property to

44 N

Regulatory Information System: Property and Liability Editio
1989), 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 inctudes 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, the
difference between Parts 2 and 6 reflects the historical claims experience of the company. The
case incurred (or reported) 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.

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

| 19811 1982 | 1983 | 19641 1085 | 1986 1987 | 1981 10801 1990
1981 | 563 | 524| 514] 501 | 494 | 482| 485| 486 | 486 488 |

L

[

| 1982 i 0| 578 554 S28| 526| 519 S18| 518] 521 520
| 1983 | 0] Q| 487 495| 4B6| 478 478| 476| 475 | 475 |
{1984 | 0| 0] 0] 523| 19| 520| 517| 520 5221 52294
| 1985 | 0] 0] 0] 0| 603| 637 649 661 | 666| 667
| 1986 | 0] 0] 0| 0] 0| 708| 708| 700| 708| 707
| 1987 | 0| 0} 0) 0] 0] o1 740 761| 786| 787
| 1988 | 0| 0| 0| 0| 0] 0] 0f 800| 800| 802]
{1989 | 0] 0} 0} 0} 0] 0} 0] 0| 860| 866
1990 | 01 0} 0l 0l 0l 01 0] 0t 0l 8981

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

4% Ibid.

48 Good introductory treatments of incurred loss development reserving procedures are
Ruth E. Salzmann, Estimated 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 of Casualty Actuarial Science (New York: Casualty Actuarial
Society, 1990), pages 187-189; and Timothy M. Peterson, Loss Reserving
Property/Casualty Insurance (Ermst & Whinney, 1981), pages 196-224. | am indebted to Roy
Morell, who first pointed out to me this use of Parts 2 ang 6 for a prospective test of reserve
adequacy.
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is an 0.5% decline in ircurred 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 setiled, we expect a steady decline along the rows.

Exhibit 10: 1990 Scheduie P, Part 6 ($000)

L1 19811 1082 | 1083 | 1984 [ 1980 | 1086 | 1087 | 19881 1080} 1990

11981 | 3481 177 114 | 82 | 81 41| 38| 26 | 20 | 12
| 1982 | 0] 3261 190 119 85| 62| 47} 35 | 28 20
| 1983 | 0| O] 265| 166] 113| 76| 60| 46 | 40 31
| 1984 | o} 0] 0 296| 167| 14| 81} 60 | 50| 38|
[ 1985 | 0} 0] 0} 0| 328| 194 131} 95 | 74| 58|
| 1986 | 0} 0] 0! 0} 0| 410 231 142| 100| 62
| 1987 | 0} 0| 0] 0} 0] 0| 438| 246| 170| 118
| 1988 | 0] 0| 0 0} 0| 0| 0| 462| 246| 146 |
| 1989 | 0] 0] 0] 0] 0| 0] 0| 0| 515 238 |

1990 | 0l 0l 0l 0l 9l 0l 0} 01 0| 5601

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 Schedule P, Part 2 minus Part 6 ($000)

| 1981 ( 1982 | 1983 | 1984 | 1985 | 1986 1987 | 1988 | 19891 199Q |
1981 1 215 | 347 | 399 | 419 | 433 | 442 ) 449 | 460 | 466 | 474 |

{

i

11982 | 0| 252| 363 409 441 | 457 471 | 483 | 493 | 500 |
| 1983 | 0] 0 222| 329| 373 402| 418| 430| 435 444 |
| 1984 | 0| 04 0| 227| 352| 406| 436| 460} 471 | 484 |
| 1985 | 0] 0| ol 0| 275| 443| 518| 566 592 | 609 |
| 1986 | 0] 0] ol 0] 0| 298| 477 558 608| 645
1987 | 0] 0] o} 0] 0| 0| 302| 615 616| 670}
I 1988 | 0l 0] 0] 0| 0 0] 0| 338| 554| 656 |
| 1989 | o] 0] 0l 0| 0t o} ol 0] 345| 628 |
L1990} 0l 01 0l 0t 01 0t 01l 01 0f 3381
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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.

Exhibit 12: 1990 Schedule P, Case Incurred Loss Link Ratlos

! | tto21i 213! 3J104! 4t05| StoBl 6lo7] 708 Bto9! 91010]
i 1981 1.61 | 1.15 | 1.05 | 1.03 | 1.02 | 1.02 | 1.02 | .01} 1.02 ¢
{1982 | 1.44 | 1.13 | 1.08 | 1.04 | 1.03 | 1.03 | 1.02 | 1.01 § |
| 1983 | 1.48 | 113 | 1.08 | 1.04 | 1.03 | 1.01 | 1.02 | | |
| 1984 | 1.55 | 1.15 | 1.07 1.08 | 1.02 | 1.03 | | | |
| 1985 | 1.61 | 117 | 1.09 | 1.05 | 1.03 | | | | i
| 19861 160 1.17 ] 1.09| 1.08 ] | | i i i
| 1987 | 1.70 § 1.20 | 1.09 | | | | | | |
| 19881 1864 1.18] | | | | | | |
{1989 1 1,82 | | L ) ! ] | 1 |

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

Exhibit 13: Case Incurred Loss Development Test of Reserve Adequacy

1102] 21031 3104]| 4105 Sto6{ Bto7] 7to8! 8109} 91010]

Averages | | f ! | | | ! |
3yr 1.72 4 1.18 | 1.09 | 1.05 | 1.03 | 1.02 | 1.02 | | |
Syr 1.68 | 117§ 1.08 | 1.05 | 1.03 | | | | |
Select 1.72 ¢ 1.18 | 1.09 | 1.05 | 1.03 | 1.02 4 1.02 | 1.01 | 1.01 ]

| | | | | | | | |

Cumulative 2.54 | 1.48 | 1.25 | 1.15 | 1.09 | 1.06 | 1.04 § 1.02 | 1.01 |

Case Incurred 338 | 628 | 656 | 670 | 645 | 609 | 484 | 444 | 500 |

Uit Incurred 859 | 927 | 821 | 769 | 705 | 646 | 504 | 453 | 505 |

|

802 | 787 | 707 1 €671 S22 476 ) 520

For all accident years combined, the estimated ultimate incurred loss plus ALAE is $6,188
thousand, and the reported incurred amounts on Part 2 are $6,244 thousand. The ditference 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 entrigs 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 adjustment 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 10 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
of business whose loss payments are small at 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

Untortunately, there are two problems with this approach. (1) Part t, column 23, shows the
number of claims outstanding for direct and assumed business. The auxitiary 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) Part 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 setlle. 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 Part 2 equals (columns 5 + 7 + 13 + 15 + 17 + 19 - 6 -
8 -14 - 16 - 18 - 20) of Part 1.

48 Note the NAIC Instructions, page 72-1: "Part 2 'Prior' is equal to Part 3 'Priot' plus
the reserves outstanding at the end of the respective reporting years for all accident years prior
to 1981.

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

Part 6 shows bulk, or "actuarial,” reserves, 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."S0 The use of Part 6 to derive case incurred (or reported) loss figures
is described above.

[ Yy o~ s m_ar_e
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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 to those in Part 1, though oniy “direct pius 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 ctaims-made experience is not shown elsewhere in
the Annual Statement, there is no need for a "discount for time value of money" column to
reconcile this exhibit with other pages of the Statement.

Extended Loss and Expense Reserves

"Extended loss and expense raservag” {column 9) are charactaristic of certain claims-made
policies. Suppose an insurer issues a one year clalms made Medical Malpractice policy to a
physician on January 1, 1990. Claims are coveraed 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 to prior accidents may be reported

in future vears, To obtain insurance coverage for such claims, he must purchase ™ail coverage”

WiUre years., 10 ODiaw ISUTanis coverage Sull LSl PUTLase

(or an "extended reporting endorsement”} from the carrier that wrote the claims-made policy.

Insurers sometimes promise to provide this "tail” coverage at reduced cost.5! For instance, the
insurer may provide free “tail 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 Instructions, page 80-1.

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 liabitity should
be set up - despite the lack of contractual guarantees.
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who retire or to the estates of physicians who die.52 The anticipated future cost of this coverage
must be included in column 8.

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 1o ba 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, 1F, or 1H. 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 smail, 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 of 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. McCienahan, in "Liabilities for Extended Reporting Endorsement
Guarantees Under Claims-Made Policies,” Evaluating Insurance Company Liabilities (Casuaity
Actuarial Society 1988 Discussion Paper Program), pages 345-363, provides both an
estimation procedure as well as a perceptive discussion of the influences on the reserve. Note
particularly his comments on antli-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 1o 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 {ransaction 1o be considered a loss nnrﬂnlm transfer, the premiums must :Ireadu have

been eamed. If the insurer transfers its obllganons on a policy for which premiums are still
unearned, the transaction is a standard reinsurance arrangement.

Loss portioiio transfers may be eifected for both operational and financiai reasons. An exampie
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 pohcyholders surplus.55
Accounting for Loss Portfollo Transfers

There are two acceptable methods of accounting for ioss portfolio transfers. Suppose an insurer
has $10 million in outstanding loss reserves, and it pays a reinsurer $8 million to accept these

future ohligations. One accounting method is 1o code the 88 million as a paid loss and take down
iuture oDagatl accounting metngg is W0 CoCe e 33 I N as a paig 0ss Al v

the reserves by $10 million. The other method is to code the $8 million as reinsurance
premium ceded, and code a reinsurance loss recoverable of $10 million.56

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 regardiess of how the transaction

wae antually rannriad in PDarde 1 2 and 2"
WasS alwiany Tepened in rals 1, ¢, and .

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

1. Part 1is a cumulative exhibit: losses, expenses, and resarves 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 Statement, only the 1990 loss reserve transfer
would be reported in Schedule P, Part 4, in the accident year 1987 and 1988 rows. The
1989 transaction, of course, would still be reflected as assumed and ceded business in

P 7 SR " P [ e

[ P T Y Y = Ty A s iiede T
oeilgaule ¥, ran 1, and will affeci ihe net amounis in Paris C 0, and 6.

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

55 See, for instance, Stephen P. Lowe and Stephen W. Philbrick, "Issues Associated with
the Discounting of Property/Casualty Loss Reserves,” Journal of Insurance Regulation, Volume
4, No. 4 (June 1986), pages 72-102.

56 See Lee R. Steeneck, "Loss Portlolios: Financial Reinsurance,” Financial Solvency
(Casualty Actuarial 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 transters affect the line ot 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 the investment
income generated by the assets supporied 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 interrslationships 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 Rating 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 KCCI

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 [1] 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 are the same. Actuarially there have been

o
®

he nlans
ne p s

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

values are very different.l

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
and are used in formula 1.
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1122 Page 2

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.

ACTUARIAL FORMULAS UNDERLYING EXPERTENCE RATING

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

order to calculate the experience modification.

Ap + B + WA + (1-W)Eg

= 1
Ep + B + WEe + (1-W)Ee )
Where M = Experience Modification
Ap = Actual Primary Losses

Ag = Actual Excess Losses

= Expected Primary Losses

m
-l
[l

Eo = Expected Excess Losses

Ballast Value

= w
u ]

Weighting Value

Under both plans the W and B 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 [31]:

(2.2)

let 7, =
P E+8
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3 WE

. = -

E ET+B+(IWME E+8
W

= WZp (2.b)

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

credibility as:

E
Ig = — 3.
P Bk (3.2)
E
To = — _ 3.b
¢ kg (3.b)

with the credibility parameters Kp and Ke depending on the expected losses E, W

and B:
Kp =B (4.a)
. B+ (1-W) E (4.b)

K
€ W

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

(1-2p) Ep + Zp Ap + (1-Z¢) Ee + o Ae
M=

5
r (5)
under the prior plan:
B = (1-W) 20000 (6.a)
0 E < 25000
E-25000
W= s S 2 E 2 25000 (6.b)
$-25000
1 Ez2S

Where S is the self-rating point.
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Under the revised plan, the values of the credibility parameters Ky and Ke
are given via formula, and then B and W follow from them. The formulas in terms

of the state reference point S are:

J1E + .01028S
Kp = E - (7.a)
£ + .0028S
Kp is subject to a minimum of 7500. Kp subject to this minimum is labeled B by
the NCCI.

Ka = E .75E + .8153S (7.b)

e “E + .0208S ’
Ko is subject to a minimum of 150,000. Kg subject to this minimum is labeled C by
the NCCI.

Formulas 7 can also be stated in terms of g.Z These formulas are the ones

used by the NCCI.3

E + 2500g
Ky = 7.a’
P [::E + 700g ::] (7.2°)
.75E+ 200,000
Ke = 9 (7.b)
Tt + 51009

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-
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.6

B = Kp (8.a)
E+ Kp b

W= 8.
E+ Ke (8.b)

W is subject to a minimum of .07.
CREDIBILITIES VS. REVISED PLAN
Under the revised plan the credibilities differ from the prior plan. The

credibilities assigned to the primary’ and excess losses are each significantly

41n Mahler [4] at page 178, the result for a split plan is given as

Quadratic | However, when the covariance of excess and primary losses is not

Quadratic .
extremely important, the no-split plan result of g Linear j5 a

Linear

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 [1] and Gillam [2].

6The NCCI actually defines B as Ky subject to the minimum. The NCCI defines
€ as Ko subject to the minimum. Then ﬁ-(E+B)/(E+C).

Tunder 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 1ittle 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 57%, rather than 100% 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 91%,
while the excess losses are assigned a maximum credibility of 57%. Thus the
maximum credibility assigned to any risk is approximately 70%.8

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 }}ggg;. This can

be written as:

E+1 01
S Js I (8)
JE+ 1 +K 05K

{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 1dss distribution, which
depends heavily on the particular state Workers’ Compensation Law.

8Assuming a D-ratio of D, the maximum credibility is (Dx91%) + ((1-D)x57%).

For D=.50 the maximum credibility is 74%. For D=.35 the maximum credibility is
69%. For D=.20 the maximum credibility is 64%.
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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.S 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/(E+K) 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

The parameter J adjusts the shape of the credibility curve for large risks.
The maximum credibiiity is given by i/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.l0 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 auadratic.

9See Equation 1.6 in Mahler [4]. What was denoted as K there, is denoted as

I+K here. This is a matter of notation rather than substance. The notation used

here allows K to have the same un&é§ly1ng<;o&rcé";ﬁ both formula 8 and the more
familiar formula for credibility.
I0TL . ~azaaz
¥ Lrive U
scuss

rion used by
well are di ed in Venter
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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 Ip and Ip used in the revised plan are:

E + .00285

Zp= (9.a)
1.1 + 013085

£ + .0204S (9.0)

le=
T.75€ + 83575

where S is the State Reference Point.l!

These formulas can also be stated in terms of the parameter g:12

E + 7009

-9 (9.a2')
1.1E + 3270g

Iy

E + 51009

=_ T (9.b’)
T.75E + 2089259

Ze

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

given by formula 8, with the following parameters:

Primary Excess
I .0028S = 700g .0204S = 5100g
J 1.1 1.75
K .01028S = 2570g .8153S = 2038259

l1The 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, $=$500,000, and g=2,13 then the parameters would be:

Primary Excess
I $1,400 $10,200
J .1 1.75
K $5,140 $407,650
Mnatan +that +ha siibuncs £anm nundman amd avenece ruadibhilittacs ndar tha wavicad
NMULT VIIGL LIIT LUl ¥YTo 1 Uy PUimany 4ajiiu TALTDD LITUiviiiviTo unvce ViIlE TSV iowd

plan have a significantly different scale from each other due to their vastly
different values of the parameter K. As is shown in Exhibit Z, the iwo 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 credibilities 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.l4

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

rating modification under the revised plan.

Expected losses Maximum Modification
0 to $5,000 1.6
$5,000 to $10,000 1.8
$10,000 to $15,000 2.0

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

13These correspond to an average case of $2,000.

147he imposition of minimums on Kp and Ke reduces the credibiiity 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 Tosses 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,

ACKNOWLEDGEMENTS
The author would like to thank William R. Gillam and Robert A. Bear for

providing helpful comments on an earlier version of this paper.

15actually since more recent years have more payroll on average due to
inflation, the most recent year on average has somewhat more weight.

16as 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.
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Exhibit 1

Comparison of Workers’ Compensation

Experience Rating Plans

Prior
Primary and Excess Losses

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

Experience Modification
depends on a comparison
of actual losses to
expected Josses, 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-Rating Point.
(SRP)

The per claim accident
limitation is 10% of
the State’s Self-Rating

Point.

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

Revised
Primary and Excess Losses

Single Split Plan:
Primary portion of a ioss
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 Tosses for
the risk.

The table of W and B
values depends on a

state specific value,
the erenc
Point. (SRP)

The per claim accident
Yimjtation is 10% of
the St Ref: ce

Point.

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

la, = 10000 A/(A + 8000). For losses less than 2000, the whole loss is
consideged primary.

2The State Reference Point is equal to 250 times the average 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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764/1 EXHIBIT 3
Workers’ Compensation Experience Rating

Credibilities

Weighted Aver f _Pri Ex Credibilitie
Expected Revised
Losses {$000) Prior* Revised** Minus Prior*#*

Jedkkk 5% 10% 5%
5 7 14 7
7.5 10 18 8
10 12 20 9
15 15 24 9
20 18 26 9
25 19 28 9
50 27 33 7
75 31 37 6
100 34 39 5
125 36 4] 5
150 39 43 4
200 43 46 3
300 51 50 -1
400 58 53 -5
500 66 55 -11
750 83 58 -24
1600 100 59 -41
2000 100 63 -37
3000 100 65 -35
4000 100 65 -35
5000 100 65 -35
7500 100 66 -34
10000 100 66 -34
™ 100 67 -33

* NCCI Experience Rating Plan priov to vevision, assuming a Self-Rating Poin
of $1,000,000 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.

**kk F1igibility 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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765/3 EXHIBIT 4

Workers’ Compensation Experience Rating
Credibilities

Expected Primary Excess
osse 00 Prior* Revised** Prior* Reyised**

Kl 13% 29% 0% 2%

5 20 40 0 3

7.5 27 50 0 4
10 33 57 0 5

15 43 67 0 6

20 50 73 0 7
25 56 77 0 8

50 72 83 Z iz

75 80 86 4 15
100 84 87 7 18
125 87 88 9 21
150 90 88 12 24
200 92 89 17 28
300 95 90 27 33
400 97 90 37 a7
500 98 90 48 40
750 99 90 73 44
1000 100 90 100 46
2600 100 s1 100 52
3000 100 91 100 54
4000 100 91 100 54
5000 100 91 100 54
7500 100 91 100 55
16000 100 91 100 55
« 100 91 100 57

* NCCI Experience Rating Plan prior to revision, using Self-Rating Pgint of
$1,000,000 (assumes average serious case of $40,000
** Revised Experience Rating Plan, using State Referen
(assumes average case of $2,000).
**%x E1igibility requirements vary by state. In most states $3,000 in expected

losses is currently close to the minimum size risk ever experience rated.

ra Daint AFf €EON NON
ILE FUINnL Ul gJdvvyvvy
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764/2 EXHIBIT §

Workers’ Compensation Experience Rating

W_and B Values
Expected B_(500)
lnsses ($000) Prior* Revisad** Prigr¥ Revised**

K bl 200 75 0 .07

5 200 75 0 .08

7.5 200 75 ) .08
10 200 75 0 .08

15 200 75 0 .09

20 200 75 0 .09

25 200 75 0 .10

50 194 99 .03 .14

75 190 124 .05 .18
100 184 149 .08 .21
125 180 174 .10 .24
150 174 200 13 .27
200 164 250 .18 .31
200 144 350 .28 .37
400 124 450 .38 .41
500 102 550 .49 .44
750 52 800 .74 .49
1000 0 1050 1.00 51
2000 0 2050 1.00 57
3000 0 3050 1.00 59
4000 0 4050 1.00 60
5000 0 5050 1.00 60
7500 0 7550 1.00 61
10000 0 10050 1.00 61

* NCCI Experience Rating Plan prior to revision using a Self-Rating Point of
$1,000,000 (assumes average serious case of $40,000).
** Revised Experience Rating Plan, using State Reference Point of $500,000
(assumes average case of $2,000).
**k F1igibility 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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764/3 EXHIBIT 6
Workers’ Compensation Experience Rating

Revis rience Rating Plan*
Expected Maximum Credit**
Losses {$000) D-ratio=.40 D-ratfo=.3Q0 D-ratio=.20 Maxjmum Debit
Jhkk 13% 10% 7% 60%
4 15 12 9 60%
5 18 14 11 60%
6 20 16 12 80%
7 22 17 13 80%
8 23 18 14 80%
9 24 19 14 80%
10 26 20 15 80%
11 27 21 16 100%
12 28 22 16 100%
13 28 23 17 100%
14 29 23 17 100%
15 30 24 18 100%
16 31 25 19 No Limit

* 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 D x primary credibility + (1-D) x excess
credibility.

*** £]1igibility 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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Appendix, Dependence 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.11, are discussed.
Following the development in Mahler [4] let
total variance of the primary losses
total variance of the excess losses
variance of the hypothetical means of the primary losses
variance of the hypothetical means of the excess Josses

total covariance of the primary and excess losses
covariance of hypothetical means of the primary and excess losses

nwsaoow
hwowowouon

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

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

Zp = {cts)b - (d+s)r (A.1.2)
ab-r2

Ze - d+s)a - (c+s)r (A.1.b)
ab-r2

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

Again following Mahier [4] let

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

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

Z - (c+s){u+d) -{d+s)r (A.2.a)
(t+c) (u+d) - (v+s)?

W
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7o = (dis) (t4c)-(cts)r (A.2.b)
(t+c) (utd)-(v4s)2

The NCCI credibility parameters Kp and Ko are defined so that:

and therefore
K= E(i-l) (A.3)

Substituting into equation A.3 the expressions for Zp and Zg given in

equations A.2 one obtains:

Kn = Etu+td+vd-su-sv-v=
cu+su+cd-s2-sv-dv

(A.4.3)

tutuc+ve-st-sy-v2
Ke = E (A.4.b)
dt+st+cd-s2-sv-cv

If the covariances between the primary and excess losses are zero, v=s=0,1
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:

o - & (A.5.2)
Ke = Eﬁ (A.5.b)

IThis 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=s+v, is generally
positive in actual applications. For Workers’ Compensation the correlation
between primary and excess Tosses 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 Buhimann 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 A.4.2

It is generally assumed that process variances and covariances (so-called
"within" variances and covariances) such as t, u and v, increase proportionally

with E, the size of risk.

t-E (A.6.a)
u~E (A.6.b)
v~-E (A.6.c)

However, as shown in Meyers [5] when the phenomena of parameter uncertainty
is important, formulas A.6 do not hold. Instead, t, u, and v increase partially
proportionally with € and partially proportionally with £ squared.3 When

parameter uncertainty is important:

t - E Linear [E] (A.7.a)

u ~ E Linear [E] (A.7.b)

v - E Linear [E] (A.7.c)
f

It is generally assumed that variances and covariances of the hypothetical
means (so-called "between" variances and covariances) such as ¢, d, and s,

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

¢~ E2 (A.8.a)
d~ E3 (A.8.b)
s ~ E2 (A.8.c)

2However, 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
formutas A.4.

3ps 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 Mahler [4] in the presence of risk heterogeneity,
formulas A.8 do not hold. Instead, ¢, d, and s increase partially proportionally

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

important:
oo~ F | inaaw IEY A Q a)
c E Linear [E] {A.9.2)
d - E Linear [E] (A.9.b)
s ~ € 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:

K ~ ELinear [E] (A.10.2)

Linear [E]
Ke - phinear [E) (A.10.b)
Linear [E]
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 singie risk. For exampie, severai 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 [4].
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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 parameters with parameter uncertainty and risk

heterogeneity.6

K n Eguadratic [E] (A.11.2)
P " “Quadratic [E] S

Ke Eguadratfc [E] (A.11.b)
Quadratic [E]

Formulas A.10 are a special case of formulas A.11.

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.11.

6This is the form for the Split Plan with parameter uncertainty and risk
heterogeneity given at page 178 of Mahler [4].
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Edward M. Ford






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 Chio 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. wusing the segment's development data as
the dominant input).
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RESERVING SYSTEMS BACKGROUND

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.
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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.

b ]
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After analyzing this data, reserve levels changes were
1mp1emented by revising tables in three separate systems for
case, IBNR, and ALAE reserves. For more detail about
Progressive s reserving approaches, the Progressive Report
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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:

User 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, "I 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
"randon variable" was particularly disturbing.
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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
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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 "fragile": a conceptually
straightforward change would often produce unintended

results.
2) The gystems'! master files were summarized and so needed
to be "rebuilt" when a change was made.

3) The systems' ran very inefficiently.

DESIGN EASIBILITY, APPROVAL ~ 5/84 thro 1/84

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 1nput (peint 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
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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
nromlspd to use the DP resources that were allocated to
malntenance 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
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PREMTIUM PHASE - 11/84 through 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
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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" 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. 1In 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).

8 -1 throu 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) Developrent matrices

i} accidant date
1) acclaent qate

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

rasarvad
reserveqQ.

The structure of the master file is the key to satisfying
all these needs. Progressive's claim file recording
structure calils 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
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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
"summarized" 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 ad]ustment expense payments, and closed without payment
transacc.lons. lnls s;ngxe I].J.B structure .l.b ccﬁcepcﬁa;;y
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 "forced", 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 problens.

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 12/87

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

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

* Aloss against a particular coverage, e.g. bodily injury,
is coded with a "line coverage” code, 1910 (for B.1.)

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

* So¢ a "featurs” is a unique combination of claim number,
line coverage code, and feature identification code,
6.g. 453289 1910 01

Sample record - one feature

Segment/Policy RSF RSF RSF PDL SAL
Info 8701 8702 8703 8704 8708
8
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PPENDIX

This appendix is a more technical description of the system

PR R e e WL o

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 progranms.

LODESTAR was developed using COBOL and Command Level

CICS (at the time version 1.5) in an IBM mainframe (MVS)
environment. The system consists 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 disgk 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

ano Tha racizld racard whiskh aondaina
the end of the record. The result is a record which contains

the complete history of a claimant.
II. Monthly Master File Updates
Balancing 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, Clainms, etc.) and
nassed to a number of downstream qvq+nmq 1h01udlnd LODESTAR
and the General Ledger (MSA) system. Because of problens
reconciling the pre-LODESTAR loss reserving systems to our
accounting systems, it was a de51gn requirement that this
reconciliation ocour y.r..l.uL to uyuuL.Lllg the LODESTAR master
files. This is accomplished by reading the actual
transaction file and the General Ledger "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 "Policy
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 "fixed" area and a "variable" 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 LODESTAR 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
"posting” 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 "feature". 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. oOn-Demand Reporting Facility

The ability to select the "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 requested 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 receord 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.
e Y o] to
PC (for importing into spreadsheet software), or a

that becomes input to analysis routines programmed on

mainframe.
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Current actuarial notation permits the calculation of annuities given annual
benefit amounts that are consistent or that increase annually by a specified
dollar amount. This paper, entitled “The Impact of Inflation on the Theory
of Life Contingencies," provides a methodology that can be used to calculate
the total value of annuities for which benefits are expected to increase
annually by a specified percentage rate. The methodology permits the
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 1is 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, 1is commonly calculated as a percentage of the
current indemnity benefits an injured worker receives. The
amount of the increase is wusually 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.

10/89 (16I-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 (Ia)x 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)x has been defined as
follows.
[« o] "
(la) . = ¥ tv P
X bnd = x
t=1
oo
T -
= L tlay
t=0
oo

oo
= 5511 where Sx = Y Nxyt (1)
X t=0
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Similarly, an n-year temporary increasing annuity can be

expressed as follows.

n-1
T otln-t%
t=o0

(T8 y:m

n-1
= L N 1= Nyinsd
t=o ~ "Lt‘LD_,“m_

Sx+1 — Sx4n+l - BN 1 (2)
Dy

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 1life 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,

10/89 (161-I) 3
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Assume:

Annual Escalation Percentage Rate
Annual Interest Percentage Rate

aonon
-

Current Age of Life x
Present Value of Future Benefits =
W —x-1 "
e . t t o flre]
Oy Z Ve tPx where Ve (1+i >
t=1l
W_x-]
= ¥ D‘f“{
e
t=0 Dx
e
= Ny
Dy

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, v: in the
above formula becomes vt {(i.e. G—I—?)t becomes (I%-{)t . As a
result, the formula (3) above condenses to the form of an
immediate life annuity, a,.

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.

10789 (16I-I) 4
82



extent If the rate of interest equals the escalation rate,
the effective rate equals zero percent, This means that any

increases 1in 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 {=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 meortal
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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Example:

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 N3s
De
35

e
$5, 200 x azs

$5,200 x 15,315,238
217, 842

$365, 583

. e -
where; D35 = v 135

- (1.060\3° x 94,482
1.035

217, 842

110
. € _ e
and; N5g = L p®
t=35
_ e e e e
= D35 + D36 + D37 L . DIIO

= 217,842 + 222,639 + 227,504 + . . . . + 0
= 15, 315, 238
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TABLE 1

m ion Amoun i ing E lation*

e e L:] @ e
Age b_ B Age D_ R Age D
0 100,000 20,532,860 36 222,639 15,097,396 73 313,587
1 100,365 20,432,860 37 227,504 14,874,757 74 306,248
2 102,661 20,332,495 38 232,430 14,647,253 75 297,724
3 105,051 20,229,834 39 237,410 14,414,823 76 287,990
4 107,514 20,124,783 40 242,440 14,177,413 77 277,072
5 110,047 20,017,269 41 247,514 13,934,973 78 265,047
6 112,649 19,907,222 42 252,632 13,687,453 7% 252,029
7 115,316 19,794,573 43 257,774 13,434,827 80 238,139
8 118,050 19,679,257 44 262,934 13,177,053 81 223,418
9 120,856 19,561,207 45 268,091 12,914,119 82 207,946

10 123,732 19,440,351 46 273,238 12,646,028
11 126,682 19,316,619 47 278,359 12,372,790
12 129,703 19,189,937 43 283,447 12,094,431
13 132,789 19,060,234 49 288,481 11,810,984
14 135,934 18,927,445 50 293,447 11,522,503
15 139,130 18,791,511 51 298,315 11,229,056
16 142,374 18,652,381 52 303,065 10,930,741
17 145,666 18,510,007 53 307,668 10,627,676
18 149,010 18,364,341 54 312,084 10,320,008
19 152,415 18,215,331 55 316,289 10,007,924
20 155,887 18,062,916 56 320,245 9,691,635
21 159,427 17,907,029 57 323,930 9,371,390
22 163,038 17,747,602 58 327,303 9,047,460
23 166,724 17,584,564 59 330,344 8,720,157
24 170,490 17,417,840 60 333,009 8,389,813
25 174,345 17,247,350 61 335,272 8,056,804
26 178,294 17,073,005 62 337,090 7,721,532
27 182,338 16,894,711 63 338,418 7,384,442
28 186,478 16,712,373 64 339,198 7,046,024
29 190,707 16,525,895 65 339,380 6,706,826
30 195,025 16,335,188 66 338,909 6,367,446
31 199,423 16,140,163 67 337,728 6,028,537
32 203,908 15,940,740 68 335,790 5,690,809
33 208,475 15,736,832 69 333,062 5,355,019
34 213,119 15,528,357 70 329,242 5,021,957
35 217,842 15,315,238 71 325,114 4,692,715

72 319,835 4,367,601

* Based on the Life Tables for Total Population compiled

Annual Rate of Interest 3.5%
Annual Rate of Escalation 6.0%
10/89 (16I-1) 7
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83 191,900
84 175,515
85 158,994
86 142,383
87 125,778
88 109,521
89 94,037
90 79,660
91 66,490
92 54,553
93 43,932
94 34,709
95 26.897
96 20,447
97 15,301
98 11,273

99 8,200
100 5,896
101 4,178
102 2,932
103 2,045
104 1,400
105 956
106 653
107 437
108 290
109 189
110 0

4,047,766
3,734,179
3,427,931
3,130,207
2,842,217
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

139

o

from the 1969-71 census.



Age 1x

0 100,000
1 97,998
2 97,876
3 97,792
4 97,724
5 97,668
6 97,619
7 97,573
8 97,531
9 97,494
10 97,460
11 97,430
12 97,401
13 97,367
14 97,322
15 97,261
16 97,181
17 97,083
18 96,970
19 96,846
20 96,716
21 96,580
22 96,438
23 96,292
24 96,145
25 96,000
26 95,859
27 95,721
28 95,586
29 95,448
30 95,307
31 95,158
32 95,003
33 94,840
34 94,666
35 94,482

TABLE 2

Mortality Table*

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

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

542
375
257
175
117
78
52
34

14

* Based on the Life Tables for Total Population compiled from
compiled by the U.S.

the 1969-71 census
Commerce.

10/89 (16I-1I)

as

86

Department of
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INJURED WORKER MORTALITY

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 (1)SL) 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 at NGCI resolved to begin such a study with a special
call for data. In 1987, the call w
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

to be evaluated at two or more sequentlial 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 alse

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

company data files. The Reason for Closing field required a choice of only three

ND
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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.

cases, as allowed in the last entry, but this information was difficult for most
companies to provide, In any case, the vast majority of claims reported were

traumatic.

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

b
(7]
(o]
]

s pansisn
, no pensior
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

uent to the accident date. That was later softened so that any claim reco

_____ onized
________ th 1y 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



up for lifetime reserves.

The call data did not allow the study of mortality rates for all seriously injured
workers. Specifically, we wetre 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 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

10 necessltated

several assumptions described below.

1)  Wrong Benefit Type
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)

[
~
nd
(b
fo
0
o
=]

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.

h
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4)  Reopened Claims
222 PT claims closed for ressons other than death (code 3) sometimes appear
later as open. These are inferred to be open the whole time.

5) Disappearing 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.

6) Holes
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).

7) Contradictory Age Repor
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.
Bacause of these choices, we do neot have strong confidence in the statistics darived
Because of these chgclices, we CGo net nave strong conridence in the statlstics 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.

Mortality Rates

We first attempted to

Insurance Company,

by age. There may be a lesson in this.

The data was used to produce empirical mortality rates by age as follows:

\O
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2)

3)

4)

5)

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,

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

Claims missing or 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

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

fatalities in the numerator. This is a standard 1life actuarial technique.

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

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

For age group x, we denote the number of deaths as d;. For a given calendar
year the sample mortality rate q, would be the number of fatalities in that
group during the year, divided by the number of lives in the same group so

g = 4/f,.

The call spanned more than a single calendar year; respondents to the call
reported claims evaluated at 12/31/83, ‘B4, ’'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

which were 23

Averape Injured Worker Morrality

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

o eleo FY
it tné

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.5. Life mortality
standard deviations.

01787 - 0.01943

e -1.95

.0008

This would indicate that difference in mortality rates between injured workers and U.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
M, = A + BC*, where M, is the force of mortality at age x, provides a good fit to
empirical fatality statistics. We fit a Makeham curve to the Injured Worker Mortality

data, using a weighted least squares regression.

1) The Makeham force of mortality first must be restated as a mortality rate by age.

This is done as follows:

xt1
-f asBct av
~1-e %
x
B{C-1)eC
=1 - e-[“ we )

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

calculated and squared. The weighted sum of squares is then

F~=2Zf (g - Q)?
a function of 4, B and C.

3) Since neither Q, nor 1InQ, 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 fitring described in (2) and (3) weights esach 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.

THE FIT
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 1072, B=1.483 x 107, 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

Tey FLo £Xae 3 o 3 alo Aot ool
Dy tne 1itted curve wita tne ata pol

The standard USL mortality from 1979-81 census data yields an excellent fit to a
Makeham curve with parameter A = 7.447 x 10“, B=5.728 x 10°% |, 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 fitted curve.

SOME _CONCLUSIONS

The comparison of the injured worker morality curve with the U.S. Life q, value in
Exhibit 4-C {s 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 1is 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
8
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part account for the favorable mortality of workers around the age of retirement.

TH UE OF RVING
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 workérs 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 distributioms 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

Co

ing
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. 1t 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

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.

10
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Field Name
Report ID
Carrier Code

Claim #

State

Injury Date

Pension Date

Age at Injury

Sex

Type of Benefit

Medical Paiad

EZxhikit I, p.1

Injured Worker Mortality Study

Record Layout

Width Colunn(s)
2 1-2
5 -7

18 8~25
2 26-27
6 28-33
6 34-39
2 40-41
1 42
1 43
7 44~50

104

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
male

female
unknown

amx
oo

Death

Permanent Total
Permanent Partial
Temporary Total

W

Medical benefits paid (whole
dollars) as of report date



Field Name

Medical Incurred

Indemnity Paid

Indemnity Incurred

Reason for Closing

OD/Trauma Code

width Column(s)
7 51-57
7 58-64
7 65-71
1 72
1 73

105

txhibit 1, p.<

Descripticn

Medical benefits incurred
(whole dollars) as of report
date

Indemnity benefits paid (whole
dollars) as of report date

Indemnity benefits incurred
(whole dollars) as of report
date

1 = Open claim

2 = Death of claimant

3 = Qther

1 = Occupational Disease
2 = Traumatic



EXHIBIT 2

INJURED WORKER MORTALITY TABLE

Age Lives Deaths QINJWKR
(x) (£x) (dx) (gx)

29586.5 575 .01943

23 36.5 0 .00000
24 45.5 0 .00000
25 59.0 1 .01695
26 71.0 0 .00000
27 8l1.5 0 .00000
28 112.5 1 .00889
29 131.0 2 .01527
30 143.5 1 .00697
31 143.0 1 . 00699
32 167.5 1 .00597
33 205.0 1 .00488
34 214.0 2 .00935
35 257.0 0 .00000
36 282.5 2 .00708
37 303.5 2 .00659
38 310.5 1 .00322
39 347.0 3 .00865
40 387.5 4 .01032
41 403.0 3 .00744
42 422.5 2 .00473
43 421.0 1 .00238
44 415.5 5 .01203
45 431.5 3 .00695
46 464.5 3 .00646
47 480.5 2 .00416
48 510.0 S .00980
49 582.5 5 .00858
50 598.0 3 .00502
51 604.5 9 .01489
52 631.0 5 .00792
53 710.0 9 .01268
54 735.0 7 .00952
55 764.5 10 .01308
56 828.0 11 .01329
57 848.5 8 .00943
58 923.0 8 .00867
59 982.0 10 .01018
60 1001.5 13 .01298
61 1017.5 15 .01474
62 1025.5 9 .00878
63 1036.0 9 .00869
64 1006.5 28 .02782
65 961.5 23 .02392
66 902.0 22 .02439
67 849.5 27 .03178
68 820.0 17 .02073
69 766.0 16 .02089
70 708.5 24 .03387
71 624.0 22 .03526
72 564.5 19 .03366
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Lives
(£x)

511.5
442.0
383.5
305.0
263.5
248.5
202.5
201.0
170.0
156.5

190 n
L4L0 .U

99.0
63.5
41.5
34.0

107

QINJWKR
{qx)

.02933
.04525
.03651
07541
.05313
.06439
.08395
.07960
.08235
.08946

nINn21
(R AVEFY

.10101
.07874
.12048



EXHIBIT 3

COMPARISON OF INJURED WORKER AND U.S. LIFE MORTALITIES

Age INJWKR INJFIT USLIFE
(x) (qx) (Qx)

.01943 .01944 .01787

23 .00000 .00548 .00134
24 .00000 .00550 .00133
25 .01695 .00552 .00132
26 .00000 .00554 .00131
27 .00000 .00557 .00130
28 .00889 .00560 .00130
29 .01527 .00563 .00131
30 .00697 .00567 .00133
31 .00699 .00571 .00134
32 .00597 .00575 .00137
33 .00488 .00580 .00142
34 .00935 .00586 .00150
35 .00000 .00592 .00159
36 .00708 .00599 .00170
37 .00659 .00607 .00183
38 .00322 .00615 .00197
39 .00865 .00625 .00213
40 .01032 .00636 .00232
41 .00744 .00647 .00254
42 .00473 .00660 .00279
43 .00238 .00675 .00306
44 .01203 .00691 .00335
45 .00695 .00709 .00366
46 .00646 .00729 .00401
47 .00416 .00751 .00442
48 .00980 .00775 .00488
49 .00858 .00802 .00538
50 .00502 .00833 .00589
51 .01489 .00866 .00642
52 .00792 .00904 .00699
53 .01268 .00945 .00761
54 .00952 .00991 .00830
55 .01308 .01042 .00802
56 .01329 .01099 .00978
57 .00943 .01162 .01059
58 .00867 .01232 .01151
59 .01018 .01310 .01254
60 .01298 .01396 .01368
61 .01474 .01492 .01493
62 .00878 .01599 .01628
63 .00869 .01717 .01767
64 .02782 .01848 .01911
65 .02392 .01993 .02059
66 .02439 .02155 .02216
67 .03178 .02334 .02389
68 .02073 .02532 .02585
69 .02089 .02752 .02806
70 .03387 .02996 .03052
71 .03526 .03267 .03315
72 .03366 .03567 .03593
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EXHIBIT 3 (CONT'D)
COMPARISON OF INJURED WORKER AND U.S. LIFE MORTALITIES

Age QINJWKR QINJFIT QUSLIFE

(x) (gx) (Qx)

73 .02933 .03898 .03882
74 .04525 .04266 .04184
75 .03651 .04673 .04507
76 .07541 .05122 .04867
77 .05313 .05620 .05274
78 .064329 .06170 .05742
79 .08395 06777 .06277
80 .07960 .07447 .06882
81 .08235 .08185 .07552
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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Probability of Death within One Year
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EXHIBIT 4—A

Makeham Fit of Injured Worker Mortality
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Probability of Death within One Yeoar

EXHIBIT 4-B

Makeham Fit of U.S. Life Mortality
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Probability of Death within One Year
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EXHIBIT 4-C

Comparison of Mortalities
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EXHIBIT 5

LIFE AND INJURED WORKER MORTALITI
SAMPLE OF PENSIONED INJURED WORKERS
(Interest Rate=6.0%)

g
et
m
wm o
o
.<
CI
UJ

HVCLGEC

Injured Annual UsS Life Inj Wkr

Age Workers Benefit Annuity Annuity
21 2 $9,641 15,607 14.782
22 1 $9,360 15.562 14.749
23 9 $9,363 15.515 14.713
24 14 $9,516 15.465 14.676
25 24 $9,219 15,412 14.636
26 34 $9,147 15,355 14.594
27 35 $9,792 15.295 14.549
28 64 $10,117 15,230 14.502
2% 65 $10,561 15,162 14.452
30 64 $10,327 15.089 14.398
31 77 $10,365 15,012 14.342
32 89 $10,648 14.931 14,283
33 116 $11,098 14,844 14,220
34 106 $11,635 14.753 14.154
35 136 $11,503 14.658 14.084
36 156 $11,649 14.558 14.011
37 152 811,767 14.453 13.933
38 148 $11,932 14.343 13.851
39 171 $12,156 14.228 13.768
40 189 $12,862 14,109 13.674
41 197 $12,611 13.984 13.579
42 199 $12,582 13.855 13.478
43 189 $13,045 13.721 13.373
44 194 $13,306 13,582 13.262
45 216 $13,139 13.437 13.146
46 229 $13,571 13,288 13.024
47 222 $13,467 13,134 12.896
48 268 $13,366 12.975 12.763
49 290 $13,785 12.812 12.623
50 258 $13,496 12.644 12.477
51 286 $13,367 12,472 12.325
52 296 $13,419 12,295 12,167
53 336 $13,607 12.113 12.001
54 337 $13,694 11,926 11.829
55 356 $13,631 11.735 11.651
56 387 $13,669 11.538 11.465
57 369 $13,439 11.337 11.273
58 449 $13,426 11.131 11.074
59 449 $13,459 10,920 10.869
60 432 $13,546 10.705 10.656
61 444 $13,433 10.487 10.437
62 464 $13,465 10.266 10.212
63 449 $13,127 10.042 9.981
64 429 $13,078 9.815 9.743
65 384 $12,930 9.584 9.500
66 358 $12,597 9.349 9.251
67 342 $12,347 9.110 8.997
68 351 $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%)

Average

Injured Annual US Life Inj Wkr

Age Workers Benefit Annuity Annuity
69 288 $11,778 8.620 8.476
70 261 $11,768 8.372 8.209
71 233 $11,406 8.122 7.940
72 201 $11,178 7.872 7.667
73 188 $10,738 7.620 7.392
74 155 $10,464 7.367 7.116
75 126 $10,141 7.111 6.838
76 104 $10,063 6.852 6.561
77 100 $9,678 6.591 6.284
78 95 $9,351 6.329 6.008
79 70 $9,400 6.068 5.734
80 78 $8,634 5.809 5.462
81 59 $8,256 5.556 5.194
82 58 $8,465 5.309 4.930
83 40 $7,869 5.069 4.670
84 21 $7,691 4.836 4.416
85 16 $7,275 4.609 4.167
86 11 $6,804 4.390 3.925
87 14 $7,481 4.181 3.690
88 9 $6,333 3.982 3.463
89 3 $7,041 3.788 3.243
90 3 $6,881 3.599 3.032
91 4 $7,043 3.416 2.829
92 4 $6,555 3.244 2,634
93 1 $6,803 3.086 2.449
95 2 $5,914 2.810 2.105
96 2 $4,994 2.694 1.947
97 1 $5,481 2.591 1.797
939 1 $5,406 2.415 1.525
100 1 $5,323 2.341 1.401
12,981 $12,563 11.196 11.004

Relative Difference = (Avg Inj Wkr/Avg US Life)-1 = -1.7%
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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 modet the ratio of injured worker
to standard mortality.

The mothadalaoav and como af the conclugiong mav gl hoe
ine melhodoiogy and some of e COnausIions may sl oe

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 COMMITTEE ON MORTALITY FOR
D

Loss reserves for workers compensation cases in the U.S. now are in the area of

11 H 3 1 i ey Trricaall +andned
$50 billion, much of which is tHed 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

digabled 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 worksr 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 Nationai 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 reponed and
the first year of uisauuuy was excluded from each case. mHLIOLIgu 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

ults of the study would thus be mest 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 15 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 sumn 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 montality 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 all 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, g,/q,, between the mortality rate for disabled workers, q,, and that of the
U.S. population, q,, 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;

qs = a + q° x f(age)
We found that the constant, a, was insignificant. In all regressions attempted of q,
on q, and age our estimate of the power of q, was approximately one. Together

these suggest that the ratio of q,/q, can be adequately expressed as a function of
age.
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Let y, be the ratio of observed disabled worker mortality to U S. population standard

e o TR

moriality at age +. A fairly simple model was found to fit quite well:
¥ = be” + g ; with b = 0.32 and ¢ = 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 be™ with the parameter ¢ set equal to 1,
40 and 84. The graph illustrates the importance of ¢ in the model.

In addition, in graph 2 a comparison of the ratio of q,/q, to the confidence intervals
for the model indicates heteroscedasticity (the variance around the fitted line is not
constant over age). The observed q,/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 distibution of the error term ¢ is
approximated by a normal distribution:

g =y, - bet ~ N(Obe™cP) where ¢* = constant of proportionality

In Appendix 1 it is shown that this modei can be fit by a standard regression with
the "dependent variable" set equal to one , and y/be™ as the independent variable.
Then the parameters b and ¢ are found to be, respectively, 0.35 and 88 which are
respectively, 6.86 and 13.08 times the estimaied 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 ¢, 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.
Klugman. 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 U.S. Life Tables and
the projected mortality rates for disabled workers based on the models is shown in
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DISCUSSION

The hypothesis that the ratio between the mortality rate for disabled workers versus
the population, q,/q, is a decreasing function of age is supported by the data
analysis described above.

It is possible that the ratio q,/q, 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, there 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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U.S. Life Table Disabled Mortality
oa  Nonacealatine Eecalating Nonescalatine Foealating
Age iNonescalating Dscaiatng aonescaating Dscalating
25 22.756 136.298 20.272 111.229
45 17.776 58.464 16.631 52.366
65 11.009 21.442 10.507 20.364
85 4.606 6.117 4811 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 actually greater than under
the U.S. Life Table mortalities.

CONCLUSIONS

1. model which declines with age seems appropriate for q,/q,, the ratio
between the mortality rate for disabled workers and that of the US.
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 first year of injury when
higher mortality rates are likely or to longer period after injury where
mortality rates closer to standard are expected.



Table 1

Ratio of . . .
Observed Fitted Ratio  Fitted Ratio
Mortalxtg Rate from from
to 1930 Constant Proportional
g.5. Standard Variance ariance
Age Mortality Rate Hodel (1} Model (2}
il 8,2541 10.6254 13,7001
25 9,6604 9.2313 11,8330
26 14.7013 4115 10.3362
2 .0420 1.2020 9,119
28 .6410 6.4446 8.1185
29 2.1841 5.8113 1.2859
30 6.3171 5.2764 6.5853
31 5,2512 4.8207 5.9914
3 .9615 4.4293 5.4833
EX} 000 4,0907 5.0453
k! 4568 3.7956 4,665
35 3.9529 3.5369 4,339
36 1.1813 .3088 4.04¢
kY| 2.0036 3.1066 3.7828
38 4.4908 .9264 3.553%
38 3.2110 1632 3.3489
40 2.1517 .6202 3.1654
) .3040 L4834 3.0002
42 .2320 .3709 2.8509
43 .1564 .2631 2.7154
44 9405 .1648 2,592
45 2.8654 2.0749 .479%6
46 1.7136 1.9924 .3765
47 2.4772 L9165 .2818
48 1.5980 .8464 1946
49 2.3456 .1816 L1141
50 1.5227 1.7216 .0336
51 2.8791 1.6658 .9705
52 1.2276 .6139 .9062
53 1.3889 .5654 8464
54 1.3349 .5201 7905
55 1.5800 4778 7383
56 1.6526 .4380 6894
57 1.6292 .4006 1.6435
58 1.8961 .3655 6004
59 0.5384 .33 5598
&0 2.1415 3012 5213
61 1.6078 2116 4854
62 1.7536 431 513
63 1.3142 L2172
64 0.7567 .1921 3884
63 1.1449 .1683 399
66 0.97%0 457 331
61 1,2446 1241 305
68 0.6668 .1036 280¢
69 0.7997 .0840 .
10 0.2978 .063 2342
1 0.989] .0474 1.2126
it 1.5846 1.0304 1.191
13 0.8659 1.0140 1.112
41 0.9447 0.9984 .183
15 1.3363 0.9834 135
76 0.8882 0.9690 117
n 1.6805 0.9552 1.1010
8 1.1974 0.9418 1.0850
79 0,6338 0.92%2 L0897
80 0.4526 0.9169 .0549
8l 1.3872 0.9051 .0407
82 1.1605 0.8937 1.0270
83 0.6815 0,8828 1.0138
84 0.3539 0.8722 1.0011
83 1.2400 0.8620 0.9889
86 0.5859 0.8521 0.9770
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U.s. Life Table

tQx

L0037
L0037
L0037
.0038
L0032
.gou0
.00ul
L0043
004G
L0046
Rl
L0051
.0053
.00546
0060
. 00464
0048
L0073
-0078
.0082
.0087
L0093
. 0099
L0105
0112
- 9120
.0128
L0138
0146
0157
L0169
.0182
L0197
.0212
. 0229
0246
. 0264
. 0284
- 0305
, 0330

1930

Disabled Mortatity

Table 2

1980

Disabled Mortaltity

Raw Data

tQx”

L0302
. 0358
. 0551
L0306
L0103
.0088
. 0263
. 022y
.0219
.0000
0411
.0202
. 0063
L0113
. 0248
.02085
.01us
L0093
L0096
.0178
. 0297
0266
L0169
L0261
L0179
. 0281
L0195
L0393
L0179
L0217

.0225%

.0287
(0325
03us
.03y
L0132
. 0564
. 0uSé
. 0538

L0433

Committee

tQx "’

. 0259
. 0255
0250
L0243
0234
.0227
.0218
. 0209
, 0201
L0192
.0185
.0178
L0173
0169
0166
0165
0166
0169
017y
.0180
. 0187
L0195
. D204
L0214
. 0224
L9234
. 8245
L0256
.0248
. 0281
. 0294
.g3o08
. 0322
. 0335
L0347
. 0358
03567
L0376
.0383
L0391

Fit(REG)

tQx" "

.0389
L0343
L0304
L0274
.0251
. 0234
.0218
.0205
0196
. 0189
. 0184
. 0180
L0177
L0175
L0175
0176
.0178
. 0181
JQisy
0187
0189
L0193
L0197
L0202
. 0207
L0213
. 0220
0227
0235
L0245
. 0256
18269
.0283
.0298
L0313
.0328
L0344
L8361
, 0380
0401

FitHax) uU.8. Life
Table
tQx AGE tQx tQx' ' 1Qx' "’
i8 .0013 0919 0701
19 0016 L0435 . 0585
20 0017 L0374 0499
21 0019 0326 , 0430
22 L0019 .0282 L0359
23 0019 . 823% 9310
0501 24 L0019 .0201 . 0259
L0439 25 .0018 01869 0217
. 0388 24 L0019 ~01uy .0183
L0347 27 L0017 L0124 L0157
0317 28 L0017 0108 « 01346
L0283 29 .0017 . 0097 0122
. 0272 30 L0017 .oo0s8 -010%9
. 0255 31 L0016 .0080 .0099
L0242 32 .0017 L0074 0091
. 0234 33 L0017 L0069 . 0985
0227 34 L0017 L0066 .0082
.0221 35 .0018 L0065 . 0080
0216 36 .0020 L0065 0079
L0213 37 L0021 L0065 L0079
0212 38 L0022 L0046 . 0080
L0213 3?7 L002% L0064 0080
0215 40 L0026 . 00468 .0083
.0218 41 .0029 .0071 .0086
L0221 2 L0832 L0075 .80%0
L0224 43 . 5035 ,0079 L0094
.0227 4h .0038 .0083 0099
. 0230 45 . o042 0087 sy L
. 02335 L Y- .D0us .oo92 L0110
L0240 u7 0051 0099 L0117
0244 [3:] L0057 0106 0126
025 49 L0084 011y 0135
L0261 50 0071 L0122 Joluy
L0249 St L0077 L0129 0153
.0278 52 . 8085 L0137 0162
. 0289 53 L0093 01us 0172
0302 S L0103 L0156 L0184
L0316 S .0112 0166 L0196
L0332 56 L0123 L0176 .0207
0347 B4 0134 . 0187 .0220
03466 S8 0146 .0200 L0234
. 0384 59 L0160 L0214 . 0250
.0u02 &0 0176 L0229 . 0248
L0u22 [-33 0193 0244 . 0287
0uy3 &2 .0212 L0264 .0308

L Y] 63 .0232 . 0282 L0329
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1930 1980

Disabled Mortality Disabled Mortality
U.S. Life Table Raw Data Committee Fit(REG) Fit(MAX) U.S8. Life
Tahle

AGE tQx tQx* tQx " tQx" " tQx' ' AGE tax tQx" tex"*
&1 L0357 L0270 .0u00 .0u2S L0475 -3 . 0252 L0301 . 0350
65 .0384 Louy2 L0412 L0452 . 0525 65 D27 . 0320 L0372
-1 0420 L0411 .ou28 .ougl 0559 66 0297 .0340 L0395
&7 L 0uSs 0547 . o0u51 .0512 L0595 &7 .0322 10362 L0u20
48 LS4 0330 . o481 L0544 <0630 &8 03Uy . 0386 .0hy8
&9 L0536 029 L0519 . 0581 R-yA) &9 0380 LONn12 0478
70 . 0580 0173 L0566 L0617 L0715 70 L0413 oun2 L0512
71 0625 L0618 L0621 L0655 L0758 71 L0452 L0473 .05u8
72 L0674 L1068 . 0482 L0694 .0803 72 L 04?0 L0505 0584
73 L0727 L8630 L0730 L0737 . 0852 73 L0529 L0537 L0621
™ .0786 L0743 . 0822 L0783 L0907 T L0357 L0569 . 0658
75 .0853 L1190 . 0898 .0838 . 0948 5 L0615 L060U . 0498
Té 0927 L0824 L0976 . 0897 .1037 76 L0664 L0y L0742
kA .1010 .16%8 .1054 0965 L1113 77 L0718 0686 L0791
78 .1101 1319 L1137 L1037 231195 78 0776 0731 .0842
79 21199 L0759 L1220 Jd1iu .1282 79 .083¢% .0780 .08%8
80 .1300 . 0588 .1305 L1192 L1371 30 L0710 L0334 L0940
81 L1404 .19u8 L1393 L1271 L1u61 81 . 0989 . 0895 .1029
82 L1512 173y .1u485 L1361 L1583 a2 L1073 L0988 1102
83 1421 1105 . 1581 L1459 EE-I B3 1161 1045 1177
8y 1733 0613 L1481 1560 (1735 ay .1252 .2 L1254
8% .1847 .22%90 .1787 L1662 1826 85 L1351 L1216 L1334
asé 1962 L1149 .1897 L1766 L1917 84 L1159 L1313 L1424
87 .2078 .2019 L1870 L2007 87 L1589 L1412 .1515
a8 L2197 L2146 1977 L2097 83 1677 L1510 L1601
89 L2321 ,2283 .2089 L2191 a9 .1787 L1609 .1687
90 25 L2429 \ 2209 L2272 2?9 L1904 L1715 L1779
21 L2602 . 2587 L2342 L2403 ?1 L2037 .1B3S5 ,1083
92 2763 L2797 .37 .32352% P2 L2184 L1943 . 1998
?3 L2940 .29u1 L26%46 L2460 ?3 L2345 L2111 L2122
Sl 3133 L3140 . 2820 . 20290 u 25046 . 2255 L2255
25 L334k L3356 .3010 .3010 29 L2662 , 2396 .2396
6 35T .358% L3217 .37 ?6 ,2800 .2520 .2520
97 .3824 . 3Bu1 L3442 L3un2 97 L2931 .2638 2638
98 4099 L4113 L3686 L3685 ?8 L3035 L2749 L2749
?9 L4388 L4406 L3749 L399 9?9 L3170 .2853 .2853
100 4704 4720 L4233 L4233 100 .3278 L2951 L2751
101 .50ny L5057 M539 4537 101 L3379 L3041 L3041
102 JSh09 L9417 48648 4868 102 L3472 L3125 3125
183 .5800 5799 .3220 L9220 103 3559 L3203 3203
104 16219 L6204 L5577 L5597 104 L3438 L3275 L3275
109 L6644 6666 L5999 L5779 105 L3712 , 3341 L3341
106 106 L3777 .3h01 3401
107 107 L3841 L3uS7 L3457
108 1u8 L3897 L3507 3507

109 169 L3949 L3554 355
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Graph 1

Disabled Worker Mortality

Age vs. Ratio of qd/qu
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Graph 2

Disabled Worker Mortality
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Age vs. Ratio of qd/qu
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Graph 3

Disabled Worker Mortality

Age vs. Ratio of gd/qu
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Appendix 1 Regression formulas

Regression with additive error structure

This is the standard least squares regression method.

Model is Y e=8(Xisee Xyt + €
where: v, is the dependent variable
X;...X;, are the independent variables
g is the function with parameters to be estimated

€ is ~ NO,0)

The additive error structure is appropriate when it can be assumed that the
conditional variance = var{y, | g(X¢...Xxe)} = constant = o® In other words the
variance o° is independent of t. This is an assumption of least square regression

referred to as homoscedasticity.

Assuming a normal distribution of the disturbance term ¢,

the maximum likelihood estimates for the parameters of g minimize:
§ E% = E [)’t — g(xn...x;ct)]z
t t

The regression function used is: g(x,,) = be’®

where x,, = t = age

e/t + €,

Our model becomes : ¥y = be
where y,. is the observed ratio of injured worker

mortality to standard mortality at age t.

The regression finds b and ¢ which minimize: E ‘_yt — hec/t]2
t
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Appendix 1 Regression Formulas

Regression with muitiplicative error structure.

Model is D Ve= B(XipeeeXxe)(1+ €0 = g(Xype.Xip) + €p B{XyeeXpe)
where ¢, is ~ N{(0,07)

Thus the disturbance term increases in size with the function.

This multiplicative error structure is appropriate when
it can be assumed that the var{ y, | g(X,¢eeXpe)l= R(X\¢ee-Xp1)?0°
i.e, the variance increases with the square of the

function (the conditional mean).

Yo - 80K Xag) - Y3 -1
(% ¢ Xy t) alX) 10 Xay)

Also, €, =

This ¢, satisfies the assumptions of standard least squares
regression, that is : €~ N(0,0%), so the maximum

likelihood estimates of the parameters of g minimize:

vy 2
Zl g(x : X ) 1|
1okt

An alternative mode| (which we did not use) is 1 vy, =g(X)s...Xpe) + €4 B(X ¢r-Xpce)
v 74
Which requires minimization of H E ———‘——-——— - ,] 16 JPPAL'N)
t ngxn...xm)

varf ¥e | @K peeXnelb= @(X1geeXnedo?
Here the variance increases linearly with the conditional mean.

131



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(%Xye) = be®’®
where x,, = t = age
Our model becomes : Ve = be®"(1 + €)
For this model , the regression minimizes: _;. * -1
0 bec/c

This is equivalent to minimizing the sum of the squares of the proportional 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 ¢; 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

Robert V. Hogg - Stuart A. Klugman (Page 81).

LOSS DISTRIBUTIONS by

If f(e;0) is the density function for the error terms, and @ is a vector listing the

parameters to be estimated, the ijth element of the

2, ,(0) = —nE[

This is typically estimated by:

31n fle,;0)
=~ —Z 58,36,

[--1]

Wher is the vector of parame

information metrix is:

€. == observed deviation from the model for observation t.

Thus the information matrix is estimated by the second partials

of the negative loglikelihood.

For our model: y, = be™ + ¢,

so that € =Y — be®’*

Thus in fle@) = ~Linox
r £{eu® 5in2=

8 = <be,o*>

and

f(e.;0) =

Since ¢; ~ N(0,0%)
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Appendix 2 Significance of Parameters

Taking the partial derivatives of Inf(e:;0) with respect to b,c and o? (after some algebra)

yields the following estimates of the ay; 2

a3 = 83 = -1: E eC/t[Ye - be"/'] = —1—42 &'t €
t

1w = e = 550 €L e = BT e

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:

=32, -8 endo?=234 yielding the

Information Matrix:

2664.4519  28.7613 9412
28.7613 3271 0104
9412 0104 5.0397

Taking the matrix inverse gives us the Variance-Covariance Matrix:

[ 0074 -.6493 o 1
-6493  60.1556  -.0028
0 -.0028 1984

Our final step is to check the significance of our parameters. We do

ng the ratio of the estimated parameier values to their

S W TN,
{115 Dy OO0SsServi

b
standard deviations.

Standard error of parameter b : ~I 0074 = .086 .32/.086 = 3.72
Standard error of parameter c: 460.16 = 7.76 84/7.76 = 10.83

Parameters b and ¢ appear to be significant,

j—
()]
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Appendix 2 Significance of Parameters

Multiplicative error structure

8 =<b,c,0%>

e,= observed deviation from the model for observation t

€2/742
Again: fle:®) — e /20 and
oy2x
In f{e,;0) = “lin2r —no — i
2 202
- -1 - o — [ L i - [
2ln27r Ino [be‘:/' 1]‘202 ,since €, [be‘/" 1]

Taking the partial derivatives of In f{(¢,;6) with respect to b,c and o yields the

following estimetes of the a,, :

a,, - D (e+1X3e+1)
t

812 == 83 = 6';—2 =; %(£t+1)(252+1)
t

U‘Z(€‘+1)€‘

-

Ay3 =83 =

o8

82 - “71_22:‘-12(%*1)(2%*1)

t
Qg3 == 837 ='j';§ %
o -+ L3
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Appendix 2 Significance of Parameters

For our example: b=.35, ¢ =88 and c;z = .15 yielding the

Information Matrix:

2953.559  20.9672

17.3812
20.9674 .1709 1104
17.3812 .1104 1348.404

Taking the inverse of this matrix gives us the Variance-Covariance Matrix:

0026 -.32138 0
-.3218 45.3341 .0004
0 0on4 .0007
Standard error of perameter b : 4 0026 = .051

.35/.051 = 6.86
Standard error of parameter c: «]45.33 = 6.73 88/6.73 = 13.08

Parameters appear to be significant.
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--DRAFT--

June 14, 1990

RISK MARGINS FOR DISCOUNTED LOSS RESERVES

The purpose of this document 4is to outline the issues surrounding the
uncertainty in estimating reserves for losses and loss adjustment expenses for
property/casualty insurers (hereinafter labeled "loss reserves”) and the
appropriateness of presenting this uncertainty in terms of an explicit "risk
margin®". The particular context {s where loss reserves are presented on a

present value discounted dasis.

This document was prepared by the Committee on Reserves of the Casualty
Actuarial Society. The Committee has drawn upon several sources in preparing
this document, including "Risk Theoretic Issues in the Discounting of Loss
Reserves™ by the CAS Committee on Theory of Risk and "Position Paper on the
Methodologies and Considerations Regarding Loss Reserve Dfscounting” by the
CAS Committee on Reserves, both published in the Fall 1987 Edition of the
CAS Forum.

The Cosmittee takes no position on the advisability of presenting Tloss
reserves on a discounted basis and nothing in this document should be

construed to imply otherwise.
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Historica) Perspective

Loss reserves comprise the Targest 1iability item on a property and
casualty insurance company’s balance sheet. The associated liabilities
by their npature 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 without explicit recognition given to the time value of money.
There have been exceptions to this practice. One such example fis
workers compensation where most states allow some discounting of long
term disability and fatal cases; another is the special treatment
afforded by some states to limited purpose medical wmalpractice

speciality 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” discounted reserves) which protects the balance sheet from
unforeseen events. This 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 major role 1in several
insolvencies where the reserve inadequacy has exceeded policyholders

surplus by several multiples. There is the concern that, had explicit
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Toss reserve discounting been permitted - without accompanying changes
in financial reporting and regulation - the problem would have been
worse. This {s particularly disturbing given the current interest in
allowing discounting for many purposes. With the passage of the Tax
Reform Act of 1986, the IRS now requires discounting for tax purposes.
Furthermore, the AICPA {s studying the implementation of discounting for
GAAP 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.

The Need for Explicit Reserve Margins

Generally, the longer the development tail for a line of business, the
more uncertainty in the estimation of 1ts loss liabilities. Thus a
correlation exists between {investment 1income opportunity and reserve
uncertainty, ¥hile this relationship is more accidental than
fundamental, it 1{s true that discounting loss reserves removes a
substantial, albeit imprecise, reserve margin. It is also true that the
act of discounting does nothing to reduce the uncertainty in the
underlying 1iabilities. Thus discounting loss reserves makes the need

for an explicit recognition of risk more pronounced.

As mentioned eariier, industry loss reserve estimates have historically
been 1inadequate. Compilations from the 1988 SEC Loss Reserve
Disclosures for 58 publicly traded property/casualty companies indicate
the following:



Emerged Reserve

Deficiency .

Reserve Dollars Percent of
1978 $7.6 22%
1979 6.9 17
1980 6.2 13
1981 6.3 12
1982 8.5 16
1983 12.3 21
1984 15.9 24
1985 13.9 18
1986 7.6 8
1987 2.1 2

(Note that this table reflects actual emerged reserve deficiencies
through the 1988 financial statement. Thus, the true ultimate
ge€1c1§ncies may be higher, particularly for the more recent reserve
ates.

There are numerous reasons for these results, including the following:
poor reserve estimation techniques; implicit discounting (i.e., use of
intentionally optimistic reserving assumptions); indirect discounting
(e.g., use of financial reinsurance); unforeseen or extra-contractual
1iabilities (e.g., asbestosis, agent orange, DES, EIL, triple-trigger
theories of 1iability, judge-made law, etc); “"management” of results
during underwriting cycles; and uncollectible reinsurance. Regardless
of the reasons, it is clear that the theoretical *discount® has provided

a much-needed cushion against adverse development.

* Source: 1988 SEC Loss Reserve Disclosures, A Compilation and Analysis
of the SEC Disclosure Data, A Tillinghast Publication.
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If resarves are discounted, the reserve analyst and others relying on
the financial statements can no longer take comfort in an implicit
margin or rely on vague notions of "conservatism®. In this situation,
an explicit allowance for the uncertainty intrinsic to the reserving
process is a necessary componant in the presentation of the financial

condition of an insurance enterpriss.

As a practical matter, precedents exist for explicit margins, e.g., the
statutory penalties contained in Schedules F and P of the Statutory
Annual Statement.

Problems with Explicit Reserve Margins
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 estimating margins
have not been fully developed. One likely reason for this is that
interest earnings associated with full value reserves have been viewed

as a sufficient implicit margin.

Second, the inclusion of a specific margin may complicate 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 established in conjunction with discounting loss reserves.
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Fourth, the inclusion of a specific margin could distort Annual
Statement development schedules (e.g., Schedule P) as well as industry
composites of these schedules.

Fifth, the probable lack of uniformity 1in approach of calculating
margins among companies would make comparison of results and performance
difficult.

Sivth tha inclueion of a
STXLn, NG IMNCIUsIon o7 3

of the bottom line but simply move the subjectivity, imprecision and

conservatism to a different ievei.

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 GAAP
acceunting will allow the additional expense {tem (reserve wmargin)
because of the principle of matching income and outgo. Tax accounting
may not allow the margin because it reduces income and, therefore, tax

revenues.

These problems are viewed by some as reasons not to include a margin fer
adverse deviations. However, many of these problems arise equaily 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 b . af bimablos mesmmuc ma b 3 booe davalamad £:110
The theory of estimating reserve marg not Oe&n GevVeiIOpsd Tuliy

gins has
and a technical discussion of cuyrrent quantification methods is beyond
the scope of this paper. European actuaries and academicians have
conducted ressarch in this area but the work is highly theoretical with
Timited applications. To date 1ittle work has been done on this subject
in North America, although papers addressing the issue have recently

emerged in the PCAS and CAS Discussion Paper transcripts.
The CAS Committee 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 methods include:

- Empirical study of historical variation in loss development

patterns.

- Empirical study of historical reserve deficiencies.

- Confidence interval techniques which use size of 1loss
distributions to establish probability of the actual losses
exceeding an indicated level.

- Ruin theory application, which is the basis for solvency

established such that the probability of the company’s

technical insoivency is reduced to a specitied ievei.

[
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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 margin.

- The margin set as the difference between the reserve
discounted at a risk-related interest rate and reserve

discounted at a riskless rate.

- The margin set at a level that a third party would require

to commute the reserves.

Regardless of the method used to calculate a reserve margin, the

following four issues remain:

First, a reserve margin should distinguish among the following sources

of risk:

- Process risk inherent in any stochastic process.

- Parameter risk which includes such f{tems as reinsurance
racoverables, changing company management and practices, changing

social-economic environment, etc.

- Risk caused by the use of non-optimal reserving techniques.

148



- Potenttal for abnormal, unforaseen l{abilities such as extra-
contractual obligations caused by retroactive legfslation and

court decisions.

¥hile these last two items are parameter risks, we 1ist them separately
to highlight their importance.

Second, the reserve margin should consider the best estimate of the
undiscounted reserve and the corresponding discount. This requires the

reserve analyst to make an assessment of payment pattern and interest

rate risk.

Third, the reserve margin should vary by line of business and wmaturity.
For example, long tail lines of business generally require a larger
reserve margin than short tail lines. Similarly, older more mature

accident years may require a smaller reserve margin than younger, less

mature accident years.

Fourth, the advisability and/or need for a mandated standard calculation
approach should be explored. Is thers a compelling need for uniformity

among companies?
Implications for Financial Reporting

The development and isolation of an explicit risk margin raises many

questions in accounting for the margin.
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() How should the risk margin be booked: as a liability item or
a segregated part of surplus?

. Should it be on the balance sheet at all?

. Should there be different methods for accounting for the
risk margin 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

arve:
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AS A LIABILITY ITEM
Arguments for:
] It becomes more affordable since it may result in reduced taxes
] It corresponds with current practice
. Intuitively reasonable to postpone income until it is certain
. It should be considered a real cost of doing business
) It creates a cushion of solvency

Arguments Against:

[ Companies are already being taxed on the present value discount of
the 11ability under the Tax Reform Act of 1986 (TRA 1986)

[} Some consumer advocates believe that insurers suppress reported
profits by artificially inflating reserves

. It fails to match income and expenses

. It fails to fully recognize the time value of money
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Arguments For:

. It maintains cushion for solvency {f incorporated as segregated

surplus

[ ]
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[ 1t does not add income incentive for understating reserve margin

Arguments Against:

] If earmarked as segregated surplus, it may restrict dividend

payments to investors

’ It may confuse potential buyers of the net worth of the company if

no standard exists on setting the reserve margin
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Arguments For:

° It doss not requirs funding, but enumerates a measure of risk for

discounted loss reserves
. There is historical precedent for other {tems of this native in
the statutory blank (e.g., Schedule P discounting disclosure;
Schedule D disclosure of market vs. book value of securities)
[ It causes the least amount of accounting disruption
Arguments Against:
. Realistically, it results in no change in current practice
Different issues pertain to different accounting contexts, 1.e., GAAP,

Statutory (SAP), tax and purchase accounting. Each of the different contexts
is discussed below:
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The purposed of GAAP accounting is a direct matching of income and expenses.
Therefore, if a discounted reserve provides more relevant information, 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 {s sufficient reason to
incorporate a reserve margin under GAAP accounting. The direct matching of
income and expenses may require the reserve margin to be booked as an item of
segregated surplus or as an off-balance sheet item if it {s 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 1ife of the asset or 1iability.

SAP ACCOUNTING

Under SAP Accounting, the reserve margin needs to be considered to fulfill the
basic theory underlying such accounting: conservatism. The reserve margin
would be considered as an additional buffer against 4insolvency for any
insurer. The most likely way to account for this margin is to earmark it as a
reserve account similar to an Mandatory Securities Valuation Reserve (MSVR) in
1ife 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 108 in New York, the funds are not available for paying
dividends and wust be amortized as loss payments are made. Given the
conservatism that 1s the hallmark of SAP reportiag, it {is critical that
reserve margins be considered concurrent with any permission/requirement of

discounting.

TAX ACCOUNTING

Under the Tax Reform Act of 1986 (TRA 1986), an explicit risk margin may be
considerad 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 {s larger than the discount resulting from the IRS methods,
would pay taxes based on the higher discount (and income) amount. The
introduction of discounting and an explicit risk margin could resylt in

significantly higher tax payments for insurers.

PURCHASE ACCOUNTING

Purchase accounting requires that all values be at fair market value. If
full-value financial statement reserves are the starting point, they are re-
stated at present value. The reserve margin (coasisting of the difference
between the full-value and the present value loss reserves) would be required
to be discounted at an interest rate equal to a threshold rate of return
considered necessary to attract a willing purchaser. This {1s necessary
whether the reserve margin is booked as a liability or surplus item. The

mechanics of the calculation require:
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. Establishing the interest earned on assets backing the discounted

Toss reserves on a time line

) Setecting an investment rate to present value the interest sarned
(] Calculating the present value of the reserve margin
Implications for Reserve Testing

If an explicit reserve margin is incorporated in the balance sheet and
reserves are discounted, many reserve tests based on the statutory
Annual Statement will not change or require a minimal effort to place
the results on a pro-forma basis with previous results. The IRIS Tests

and A.M. Best analysis can be adjusted to add the reserve margin to the

To maintain Schedule P testing: reserves would have to be stated at
full-value without risk margin. This is the method now used fer

Schedule P even under circumstances where discounting is permitted.

As for the reserve runoff schedule under SEC Form 10K, this schedule
shows either statutory results or GAAP results. If statutory results
are not at full-value and are used, then there will be an adverse runoff
equal to an amount approwimating the discount in these reserves. If

SO 14 qat

GAAP results are used, then this schedule {s seriously impaired unless a

discounted loss reserves. This calendar year test would require knowing

the interest accreted by report year which can be very vague since
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interest rates sarned vary from year
problems in the use and the calculation of the schedule, the statutory
results should be incorporated at full-value. Currently, the SEC form
already 1s filled out with distortions due to discounting loss reserves
for some lines of business and the inclusion of loss portfolios within

reported results,

Similarly in the Canadian P&C 1 and P&C 2, discounted reserves wouid
have to be restated to a full value basis for use in the runoff scheduie
(formerly Exhibit 34). In addition for the Minimum Asset Test {or the
Test of Adequacy of Deposits in Canada in P&C 2), full value reserves

g ths margin required for Unpat
and Unearned Premiums. Use of discounted reserves would understate the

required margin.

If discounting reserves is accepted, other testing of results to assure
solvency should be sstablished. Under GAAP, the testing of assumptions
such as actual versus expected loss payout and the actual versus
expected interest earned need to be initiated to "true-up" discounted

Joss reserve estimates.
In addition to tests of the adequacy of full-value reserves, new tests

expectations with respect to:

5
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° assumptions underlying the discounting calculation (interest

AAAAAAAA

] assumptions underlying the risk margin

VII. Conclusion

1.

The purpose of a risk margin should be to enhance reporting of the
financial condition of an fnsurer, including the disclosure and
(to the extent possible) quantification of the uncertainty

surrounding reported values.

In quantifying and disclosing risk margins within the appropriate

reporiing context, the rveserve analyst should comsider the
following elements of the process:
[} the best-estimate full-value reserve;
) the amount of discount for anticipated investment
income;
(] a provision for stochastic uncertainty (i.e., process

risk);: and
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] a provision for “future unknowables which are
virtually certain to occur.® (Ses David Hartman,
Centennial address on “Reserving for Liabtlity

Claims," June 1989.)

3 The amount of risk margin should be explicit.

4. Uniformity of approach for establishing at least minimum explicit
risk margins should be encouraged., Departures from this uniform

approach should be disclosed.

5. Further research in the quantification of approprfate risk margins
should be encouraged among the Casualty Actuarial Society
membership.

In summary, the Committee on Reserves believes that the issues pertaining to
explicit reserve risk margins cannot be {solated from those surrounding
reserve discounting. Unfortunately, the techniques for quantifying risk
margins are not as well advanced. However, we do not believe that this is a

valid reason for ignoring or deferring consideration of risk margins.
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FROM 1969-87 TO MEASURE THE EFFECTIVENESS
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AMERICAN ACADEMY OF ACTUARIES

To: Insurance Commissioners, Directors & Superintendents
Chief Examiners

Re: Casualty Loss 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 inseclvencies 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 require-

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,

Yot
David G. Hartman, Chairman
AAR cCommittee on Property-~Liability
Insurance Financial rRepecrting
c/o Chubb Group of Insurance Companies
P. ©. Box 1615
15 Mountain View Road
Warren, New Jersey 07061-161%
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During the last several years there has been growing concern over
the threat of widespread economic distress that could result from
insolvencies of U.S. property liability insurance companies. The
U.S. Congress, the National Association of Insurance Commissioners
(NAIC) and insurance company organizations have all discussed this
potentially severe problem and initiated studies to ideniify actions
that will 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
Actuaries1 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.

lThe 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.
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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 committee's findings to date are as follows:

(1) The most commonly cited principle cause of insolvency was

"under-reserving". '"Under-reserving" was noted in 587 of the

insolvencies for which causes were identified. 'Mismanagement"
was the second most frequently identified cause of insolvency,
cited in 41% of the responses. Loss reserve opinions clearly
may help reduce the incidence of insolvencies where wunder-
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) Many of the loss reserve opinions for companies subsequently

declared insolvent were qualified or conditioned in some manner

(4 of 9 cases studied). Since the committee did not review the
specific reasons the opinions were qualified and the causes of
the subsequent insolvency, we cannot conclude whether or not

the opiniors 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 comnany. 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 Committee believes that loss reserve

early detection of insolvencies of property 1liability insurance

companies.
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Background on Loss and LAE Reserves and Reserve Opinions

Reserves for losses2 and loss adjustment expenses (LAE)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 1s wusually substantial wuncertainty about loss and LAE
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

ZLoss reserves are liabilities for future payments to claimants
for insured incidents which have already occurred.

3Loss 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 '

'qualified 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
parzgraph identifying the specialist, a scope paragraph, an opinion
paragraph and additional paragraphs if needed to state a qualificatijon
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 provisioms.
(iii) meet the requirements of the insurance laws of (state of

domicile).
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(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
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AMERICAN ACADEMY OF ACTUARIES
COMMITTEE ON
PROPERTY LIABILITY INSURANCE FINANCIAL REPORTING

Responses to Loss Reserve Opinion Questionnaire
Insolvent Companies

In the summer of 1989, the Committee on Property Liability
Insurance Financial Reporting {the Committee) of the

Aame ~f wartieas (tha
Gacm (o 4 UaiflcsS (uoind

o

[1']
[Y3)
]
o
[/ ]

Academy Aca
the effectiveness of the current casua
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 re

TSIy ngc <. H

results of the 109 questionnaires returned.

The Committee recognizes two constraints within which the
study must be conducted. First, there ic 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. 1In 1990, the
National Association of Insurance Commissioners revised the
instructions to the Annual Statement to reguire loss reserve
opinions in all states, with limited exceptions.

In the years 1982 through

n the ye ere were 82 inseolvencies;

......... s;
guestionnaires were returned in 54 instances. Loss reserve
opinions 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 becone
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

ny management to increase

1nadnnnarip< thus Fn:cigg pany management to increase

n
»

loss reserves in order to obtain an ungualified opinion. 1In
other cases, the actuary may have identified shortcomings,
such as inappropriate reinsurance programs, inadequate
pricing, improper claims adjustment proéedures, and poor
underwriting practices that company management was then able
ito arddress before these problems resulted in an impaired
financial condition. There is anecdotal evidence that

[ UL I B T, .

have been prevented because of the
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olvencie
need fcr a loss reserve opinion, but this is beyond the

ven

]

scope of the Committee’s study.

Following is a discussion of each individual question.

174



Question 1: Nawe of insolvent company
Question 2: Year company declared insolvent
Question 3: Company’s state of domicile

¢ detailed information regarding questi
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.

onsg

Responses have been received from 24 jurisdictions. These
responses pertain to 105 of the 153 companies declared
insolvent from 1969 through 1887. 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.

h

av

I is a graph of the number of
a

u ’ I X
for which we initjially solicited responses, and for which
responses were received.

In 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 I1I 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 were 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.

puring 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 .82

*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 reqguired.
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Question S: Was a loss reserve opinion rendered to any
state on this company prior to its being
declared insolvent? (Yes ~ only once/sYes -
more than once/No)

3
<7
s

b

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."

is

t s tec the Annual sta ali
statements are commonly added when considered appropriate,
although there are currently no guidelines for the use of
gqualifying statements. As part of its study, the Committee
intends to recommend revisions to the "recommended
language.” These suggested revisions are expected to
include gqualifying 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 manner? (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 B8: Was the signer of the opinion a (circle letter
of each item that applies):

(a) Member, American Academy of Actuaries
(MAAA)

(b) Fellow, Casualty Actuarial Society (FCAS)

{c) Associate, Casualty Actuarial Society
(ACAS)

(d) Please specify (e.g. President, Treasurer,
Claims Manager, 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 guestion 11
indicated that under-reserving was a contributer to the
insolvency. For the nine opinions known to have been signed
vy 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 guestion 7 that four of the

opinions were qualified. 1In all four cases, the signer was

an actuary. In only
i

ndicate that under-
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response reserving was a cause of the

insolvency.

There were 19 responses to this question., 1In 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 suggjests 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
insolvency? ($ )

For the 81 companies for whom the size of the insolvency was
gquantified, the insolvency ranged from $4,000 to $1.5
billion (Transit Casualty Insurance Company). Excluding the
20 insolvencies that were for less than $1 miilion, the
median was approximately $10 million and the mean was
approximately $55 million. Excluding Transit Casualty, the
mean was approximately %31 million.

During the pnr{nd 1982 through 1987

] there
...... ] eriod 1¥82 througt /, there

4

ere 39
incolvencies greater than $1 million for which we received
responses as to the size of the insolvency. The mean value
was approximately $80 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 1II.

e
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Question 11: What appears to b
this insolvency (e.g., under-reserving,
uncollectable reinsurance, fraud, etc.)?

Responses were received for 79 insolvencies. “Under-
reserving” was given as the most common response, appearing
46 times as a reason for the insolvency. "Mismanagement"
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
£

Ar ha
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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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INSURANCE
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GOLDEN WEST INS.
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ERCHARGE

EXCHANGE

INDEPENDENT INDEMNITY CO.
CAL-FARN INSURANCE CO.
S & H INSURANCE CO.
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MISSION INSURANCE CO.
MISSION RATIONAL INSURANCE CO.
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CASUALTY LOSS RESERVE OPINION QUESTIONAIRE

SUMMARY OF INFORMATION FOR COMPANIES FOR WHICH A LOSS

RESERVE OPINION WAS REQUIRED OR RENDERED

YEAR OF

INSOLVENCY STATE

1985
1985

1084

l
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NC

NY
NY

NY

NY
NY
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Exhibit II

QUESTION QUESTION QUESTION QUESTION QUESTION QUESTION QUESTION

#

YES-ONCE
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YES

YES-ONCE
YES-ONCE
YES-ONCE

NO
YES-MORE
YES-HORE

YES-MORE

YES - MORE
YES-MORE
YES-MORE
YES-MORE

YES-MORE

YES
YES
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AB
AB
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YES
NO
NO
NO
NO

YES

NO

QUESTLON
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“UNDER-
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CSIN MILLIONS)

$60.0 YES
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L]

NO

NO

NO

NO

YES

YES

40.0 YES

26.0 TES

35.0 YES

0.7 NO

15.5 YES

15.5 YES

7.6 YES

32.0 ND

32.0 NO

138.5 YES

1.6 YES
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Appencixi A
Page !

Azerican Academy of Actuariss
Ccmmitise on Property-Liability Insurance Financial Reporiinag

loss Reserve Opinion Questionnaire
Insolvent Companies

1. Name of Insolvent Company

2. Year Company Declared Insolvent

b} & mememtcmmmasd mde s o msraman  d - b A
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4. Did the insurance department of the domiciliary stata have
a loss reserve opinion requiremen or to this ¢
being declared insoclvent?

ct
g

al

[

Yes No

S. Was a loss reserve opinion rendered to any state on this
company prior to its being declared insolvent?

Varm — ~wYas - Varn — wmaowma blhoam aom~a AT
- wiide AN S b & d Al Wil D P

If the answer to question 5 was ™No", skip to guestion 0.

If the ansver to questions 5 was “Yes®™, please answer
gquestions 6 through 9 as regards the last opinion rendered
prior to the company being declared insolvent.

6. Did the loss reserve opinion use the recommended language
verbatinm?

AT oy *
4 SO

7. Was the loss reserve opinion qualified or conditioned in
some manner?

Yes No

If ves, how?
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Appendix A
Page 2

1oss Reserve Oplinion Questionnaire

Insolvent Companies Page 2

8. Was the signer of the opinion a (circle lettar of aach item
that applies):

a. Member, American Academy of Actuaries (MAAA)

b. Fellow, Casualty Actuarial Sociot{ (FCAS)

c. Associate, Casualty Actuarial Soclety (ACAS)

d. Other (Flease specify, e.g., President, Trsasurer, Clainms
Manager, etc.)

Yes N¢
10. what is the approximate size of this inscivency?

$

11. What appears to be the principal cause(s) of this insclvency

{e.g., underresarving, uncollectible reinsurance, fraud,
P d- 0

e}

12. What other comments would be helpful for us to have about this
insolvency?

Please print your name

Your telephone number ( )

Please return by September 30, 1989 to:

David 6. Eartman

Chairman, AAA COPLIFR

¢/o Chubb Group of Insurance Companies
15 Mountain view Road

P. O. Box 1615

Warran, New Jersey 07061-1615%
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ASSESSMENTS ZAVE
or THE FOLLOWING

Declared
Company

Key Insurance Exchange 1969

Fidalive n

ridelity Cexn

Liberty Universal Insurance
Ohio Valley Insurance Co.

Sutton Mutual Issurance Co.

Cenaral Insurance Co. 1970

Citlzens Caszualty of New York 1971
rirst American Insurance Co.

Romecwners Insurance Co.

LaSalle National Iasurance Co.

Los Angeles Insurance Co.

Maine Insurance Co.

Trans Plaing Insurance

United Bonding Co.

Maryland National Insurance Co. 1972

o he Maniialber a
RellIo LasuSevy “O.

Commercial Underwriters 1973
First Pire & Casualty Co. of
San Antogio, TX

Gatevay Iasurance Co. 1974
Granite Mutual Iasurance Co.

Professional Insurance Co.

Rockland Mutual Insurance Co.

United American Iasurers

Associsted Merchants Mutual Ins. Co. 197%
Capitol Mutual Fire Insurance Co.
Epic Insurance Co.
Finspcial Tire & Casualty Ias. Co.
Glaco Automoblle Iansurance Co.
Guardian Mutual Iasurance Co.
Interstate Ins. Co. of W. Collingswood
Masufacturers & Wholesalers Indemnity
Eschange
Medallion/Missouri General Ins. Co.
Mobile County Mutual/Mobile Ians. Co.
National Mutual Insurance Co.
Pennsylvanis Taximen's Mutual Ias. Co.
Rescurces Iasurance Co. of New York

Cadalliica Tunenvcanna Ca
SalSdiite AmSTUISINVIS O,

Security Fire & Casualty Insurance Co.
State Security Insurance Co.
Summait Insurance Co. of New York

185
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3Y THE GUARANTY FUNDS 70 CCVER TRE INSOLVENCIZS

P2

Romicile
California

Il1innis

Hew Hampehire

New York
Florida
Illinois
Illinois
California
Maine
Texas
Indiana

Georgia

Mloomums
RAa880Url

Hichigan
Texas

Pennsylvania
Pennsylvania
New YTork
Massachusetts
Iowa

Massachusetts
Pennsylvania
Arisona
Florida
Montana
Pennaylvania
New Jersay
Colorado

Mizsouri
Texas
Michigan
Pennsylvania
New York

Pammswlivanla
SRRESTaVEDaa

South Carcolina
Pennsylvanaia
New York



Compsay

Transnational Insurznce Co.

Westgate - California
Wisconsin Surety Co.

Bankers Fire & Casualty Ins. Co.
Manchester Insurance & Indemnity Co.

Declared

1978

Southera American Fire Insurance Co.

Woodland Mutual

All-Star Insurance Corporation

Builders Insurance Co.

1977

Empire Mutual Ins. Co./Allcity Ins. Co.

Maryland Indemnity Insurance Co.
New York National Insurance Co.
Pznn State Mutual Insurance Co.

Bankers Mutual Iasurance Co.
Commonwealth Insurance Co.
Congolidated Mutual Insurance Co.
Consclidated Underwriters

£ldorado Insurance Co.

Sigaal/Imperial Insurance Cos.

American Reserve Insurance Co.

Long Island Insurance
Reserve Insurance Co.

Co.

Atlantic and Gulf States

Concord Mutual Insurance Co.
Cosmopolitan Insurance Co.
State Farmers Insurance Co.

Church Layman Mutual Insurance Co,

Lastern Ingurance Co.

Fauquier Mutual Fire Insurance Co.

Market Insurance Co.
Proprietors Iasurance
Security Casualty Co.

Ambherst Iasurance Co.
Cotton Belt Insurance

Equitatle Insurance Exchange. Inc.
Great Indemnity Iagurance Co.

Co.

Co.

Kenilworth Iasurance Co.

Lloyds of America
Main Insurance Co.

1978

1979

1980

1981

1982

186
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California
California
Wiscongin

florida
Chio
florida
Michigan

Nisconsin
Puerto Rico
New York
Maryland

New Yotk
Pennsylvania

New York
Puerto Rico
New York
Missouri
Califernia
California

Rhode Island
New York
Illinois

South Carolina
Peansylvania
New York
Nebrsska

Nest Virginis
floride
Virginia
Illinois

Ohio

Illinois

Pennsylvania
Tennessee
Texas

Puerto Rico
Illinois
Texas (only)
Illinois
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Declared
Company Iasolvent
Safeguard Mutual Iasurance Co.
Stuyvesant Mutual Plate Glass Ins. Co.

Interco Underwriters Exchange 1583
Lincoln Insurance Co. of Puerto Rico
Superior Lloyds

- manae m e . Por e oo o

[ . R S
Westera Carriers Iasurasce Ezchaags

Ambassador Insurance Co. 1984
Arizona General Insurance Company

Aspen lndemaity Cerp.

Colonial Assurance Co.

Dome Insurance Company

Excalibur Izsurance Co.

Financial Security Insurance Co.

Gibraltar Mutual Ias. Co.

Golden West Ins. Exchange

Quaranty ITnsurance Comnane
Guaranty Insurance Company

Gulf American

Borizon Insurance Company

Ideal Mutusl Insurance Company
Independent Indemnity Co.
Lawyers Prof. Liability Ins. Co.
Hassau Iasurance Co.

North-West Insurance Company
Northeastern Fire Ins. Co. of PA
Oklahoma Insurance Logistics Co.
Universal Casualty Ins. Co.

American Consumer Insurance Co. 198S
Anerlcan Fidelity Fire Ins. Co.
Cal-Farm Insurance Co.

Columbus Imsurance Company
Cormercial Standard

Commonwealth Marine

Consumers Ins. Group (Xent Ins. Co.)
Early American

Zastern Indesmity

Glacier General Assurance Co.

Guard Casualty & Surety Co.

lowa HRational Mutual Ins. Co.
Pacific American

S & H Insurance Co.

Cavuthuastarn Tnauransra Ca
SSutuviglierz lnaurancs <¢.

Southwvestern Naticoal Ins. Co.
Standard Tire Ins. Co.

Temple Mutual Ins. Co.

Transit Casualty Co.

Union Indemnity

United Employers Ins. Co.

Appendix 3

Domicil

Pennsylvania
Pennsylvania

Califoraia
Puerte Rico
Texas (oaly)
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Varmont
Arizona
Colorade
Pennsylvania
Virgin Islands
Minnesota
Hawaii
Pennsylvania
Califorania

Pyuarta Bir~a
Susrte xice

Florida

Mew York

Hew York
California
Florida

New York (only)
Oregon
Pennsylvania
Oklahoma
Tlorida

New York
Kew York
California
Chio

Tezas
Delavare
Florida
Alabsma
Maryland
Montana
Indiana
Iowa
Delaware
Califorania

OrIakhoma
VXaiaaocas

Oklahoma
Alabama
Pennsylvania
Missouri
New York
Texas (only)
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Compaxy

Allied Fidelity

American Druggists' Insurance Co.
Carrier Casualty Company

Carriers Insurance Company
rorestry Iandustries Ins.

Great Global Assurance Company
Heritage lasurance Compacny
Intermountain Insurance Company
Inter-West Insurance Company
Lloyds of Louisiana

Merchants & Manufacturers of Cleveland
Midland Insurance Company
National Allled Insurance Company
Optimun Insurance Company
Presidio Insurance Compapy

RGAF Underwriters

Texas Fire and Casualty

Beacprn Insurance Co.
Citizens Natiopal Assurance
Enterprize Insurance Co.
Holland-America Ins. Co.
Homeland Insurance Co.
Iategrity Insurance Co.
Misgion lnsurance Co.
Mission Maticnal Ins. Co.
Pine Top lnsurance Co.
Professional Mutual Ins. Co.
Quslity Insurance Co.

Declared

Appendix B

Insolvent = DRomicile

1986

1987
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Indiana
Ohio
New York
Iowa
Oregon
Arizona
Illinois
Montana
Oregon
Louisgiana
Ohio
New York
Texas
Illlnois
Indiana
Florida
Texas

North Carolina
New Mexico
California
Missouri
California
New Jersey
California
California
Illinois
Missouri

West Virginia



MARCH 14,1989 LETTER AND WHITE PAPER
ON FLEXIBLE EXAMINATION SYSTEM

Kevin Ryan and

Education Policy Committee






CASUALTY ACTUARIAL SOCIETY

Kevin M. Ryan
President

One Penn Plaza

New York, NY 10119
(212) 560-1010

March 14, 1989

: 211 Members of the Casualty Actuarial Qnr‘wnfv

-

1

RE: Flexible i ste

The purpose of this letter is to present to you a very important
educational issue within the cCasualty 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

rshoareoaad widh rarrd Aved rer +h i PeTeroTal-teoul - A Aataremd my ner she o de by v
ilarycu WLill ATViTWwWLLY i o LTy alila USLELauLiiing wineiner

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 CAS Board endorses the concept of smaller
examination units for Parts 4 through 10. It directs
the Vice President-Membership to develop a detailed

impnlementation »lan and schedule which addrasceg a+ a

AfpaCSRICiLacail paan alll SCattuaf WAl alillIiesSesS, atv 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. 1In
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 ig greatly
desired and will definitely be utilized as we proceed.
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All Members of the Casualty Actuarial Society
March 14, 158S

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 all of the
considerations itemized in the €ducation 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
tryving 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,
/H, -~
Kevin M. Ryan, FCAS, MAAA

KMR:nrb
Attachment
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FPLEXIBLE EDUCATION BYSTEM (FES)

UYWHITE PAPER"

This "white paper" addresses the matter of whether or not the CAS
should adopt the FES concept throughout its entire examination
process., Currently, the FES concept has been accepted for use on

parts 1 through 3 and is under consideration for use on part 4.

BCOPE

For purposes of this assignment, the Education Policy Committee

erations, In general, we limited ourselves to answering the
question, #Is FES a better educational process?¥ 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).
PROCESS
The concept of a Flaxible Education System (FES) involves the

following two important features:

1. the exams are offered in smaller units; and
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elective material, with requirements for each.

In developing this "white paper", the committee put a major
enphasis on detailed documentation of its decision procesa. We
were faced with a complex decision problem, where the final
ocutcome is not solely dictated by the facts but, perhaps more
importantly, by the decision makers' welghting 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

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
systen. The reader 1s 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 typlcal 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 is no need to assume that passing percentages will be the

time through the exams are clearly influenced by different pass

R
raves.

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.
FES8 DECISION CRITERIA
Most Very Somewhat
Important Important Impartant
e Educational e Travel Time to ® Positioning CAs
Objectives FCAS vg. Other Career
options
e Quality of e Administration
Education of Exams e Employer's View-
point

e Type of FCAS
Graduate




- -
The first appendix to this "white paper" includes a page of pros
and cons of FE5 for each of the seven criteria. 1In some cases an
item appears under one heading and, with a "twist", 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
I. Educatiopal oObjective
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. defining the basic areas of knowledge and skills necessary
to obtain the competence to practice in the various actuari-

al specialties;

2. defining standards of educational achievement required for

membership in the CAS; and

3. providing a means of measuring educational achievement.

It 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.
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From the various options which exist when considering an FES

system, the committee selected three as the most viable for

specialty tracks), an FES without electives, and no change (no

more flexing beyond part 4).

The committee considered each of the three options further. The
FES system with electives 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 based, 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 P

with no electives i1s 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 mO
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

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

o
o
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I. ual ucation
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.

III. Type of FCAS 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 "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-

vy,

mlavrad ke
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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

should be easier.



Vi, Career Posjitioning

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 scme recruiting advantage since a
system of partitioned exams could appear to have "more" exams and
could be more difficult to explain. Alternatively, the 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. mployer's V Q

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 "load". Also, employers may see
better educated actuaries due to the improved focus of parti-

tioned examinations.

RECOMMENDATION
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 examinations. 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.

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. 1In 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 systen.
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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 thesa committees should be involved directly

throughout the implementation process.

Employers must be well informed.

Parformance standards must be established, monitored and

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.

203



Appendix 1

DISCUSSION NOTE
ON THE PROS AND CONS

FULL FES WITH ELECTIVES AND SPECIALTY TRACKS
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CAS ATION OBJECTIVES

Pros

That an FCAS designation
validates knowledge of
certain subjects is
improved because minimum
level of competence is
provided in more subjects
with FES.

A more modular approach
provides a clearer
definition of the basic
areas of knowledge and
skills needed to be an
FCAS.

Additional areas of basic
actuarial training can be
included in syllabus via
electives under FES.
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Cons

Specialty tracks
inconsistent with CAS
objectives of a common,
generalists education.

The depth of subject
knowledge available via
FES is not part of CAS
objectives.

Reduces homogeneity of
FCAS graduates.



I1.

QUALITY OF EDUCATION

Pros

Ability to offer more
topics via elective
approach.

Testing smaller units
allows for better mastery
of materials and
increases assurance of
minimum standards for
competence.

Easier to make syllabus
changes and provide
up-to-date curriculum.

Flexibility allows students
to select courses and pace
education more individually
to fit their needs,
including job assignments.

The educational focus of
exams on concepts improved
with FES.

Alternative educational
approaches, possibly
superior, exist with a
new system.
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Cons

Electives lead to gaps
in general knowledge of
some members.

More marginal performers
will be able to pass
with this system because
taking in smaller
pieces.

May be more difficult to
assure real and perceived
fairness and equity to all
students because of the
different options.

Potential for Toss of
synthesis type question
via FES.



I1I.

TYPE O S_GRADUAT

Pros

Curriculum will have more
capacity to address
perspectives other than
an insurance company view,
i.e., consultants, risk
managers.

Retained knowiedge and
learned quality may be of
a higher nature due to
broader application of
minimum standards to each
tested subject.
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cons

FES reduces required
disciplines or skills in
several areas:

- 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.

There is some loss of
homogeneity of FCAS
graduates with electives.



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;

elective process improves
chance of passing on
selected topics of
interest;
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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.



ON

Pros

Use of other organizations
exams could reduce staffing
needs.

Facilitates mare joint
sponsorship of exams
with SOA.

FES prerequisite to some
parts of FEM.

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.
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Gons

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.



VI.

POSITIONING CAS VS. OTHER CAREER QPTIONS

Pros

The exam process is less
stressful with FES,
particularly with some
FEM approaches. For
instance, the CAS would
improve its attractiveness
versus the SOA and MBA.
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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.



VII.

EMPLOYERS' VIEWPOINT

Pros

Students can select topics
more relevant to current
work.

Course load can be varied
to fit better with current
workload.

A better educated actuary
may be achieved with FES.
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Cons

More cost to employers to
develop an FCAS:

- probable increase in
needed study time;

- any increase in travel
time would increase

Career pathing more complex,
bbb AILL 0 TRy ol oY nmaa
Wit Uirviluivy ur ciedr

ranking of students.



Appendix 11

DISCUSSION NOTE
ON THE PROS AND CONS

FES WITHOUT ELECTIVES AND SPECIALTY TRACKS
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Appendix Il-a

ACHJEVING CAS EDUCATION OBJECTIVES

Pros Cons
1. That an FCAS designation 1. The depth of subject
validates knowledge of knowledge available via
certain subjects is FES is not part of CAS
improved because minimum objectives.

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.
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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.
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Cons

More marginal performers
will be able to pass with
this system because taking
in smaller pieces.

Potential for loss of
synthesis type question via
FES.



III.

TYPE OF FCAS GRADUATE

Pros

Retained knowledge and
learned quality may be of
a higher nature due to
broader application of
minimum standards to each
tested subject.
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Cons

FES reduces required
disciplines or skills in
several areas:

time management skills

(because volume of exam
material per session is
reduced);

memory requirements
reduced;

testing for synthesis of
material becomes more
Timited;

ability to glean
important material from
non-important material
de-emphasized.



Appendix [1-d

Iv. TRAVEL TIME
Pros Cons
1.  Travel time could be 1. Travel time to ACAS, FCAS
reduced for some. might increase:
2. More examination dates - exams could become

could be offered to tougher when in smaller

benefit travel time: parts;

- students set their own - the appearance of 20-30
pace, select their own exams vs. the current 10
exam order; 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.
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ADMINISTRATION

Pros Cons
1. Use of other organizations 1. May cause additional
exams could reduce staffing staffing needs that are a
needs. big probiem to fill.
2. Facilitates more joint 2. Record keeping more complex
sponsorship of exams and costly.
with SOA.
3. Costs for committees and
3. FES prerequisite to some running exams will
parts of FEM, increase.

4. FES makes it easier to
deal with CIA objectives.

wn

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.
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VI.

POSIT NG CAS VS. OTHER CAREER OPTIONS

Pros

The exam process is less
stressful with FES,
particularly with some
FEM approaches. For
instance, the CAS would
improve its attractiveness
versus the SOA and MBA.
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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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VII.  EMPLOYERS’ VIEWPOINT

Pros Cons
1. Students can select topics 1. More cost to employers to
more reievant to current develop an FCAS:
work.
- probable increase in
2. Course load can be varied needed study time;
to fit better with current
workload. - any increase in travel
time would increase
3. A better educated actuary cost.

may be achieved with FES.
2. Career pathing more complex,
with difficulty of clear
ranking of students.
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EXAMINATION SYSTEM
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CASUALTY ACTUARIAL SOCIETY

Mickael L. Foothman
Vice President-Membership

{01 South Hanley
St. Louis, MO 63105-3411
(3i4)862-761i

August 10, 1989
TO MEMBERS AND STUDENTS OF THE CASUALTY ACTUARIAL SOCIETY:

The subject of a Partitioned Examination System, and in particular the Board
action taken at its September 1988 meeting and the communication to all
members dated March 14, 1989, has created a significant amount of feedback and
a relatively significant amount of confusion as well. We would 1ike to
encourage even more feedback. It is the intention of this letter to reduce or

eliminate at least soma of tha confucion,
goiminate 1easty sonme o Lk LAY

There seems to be some confusion that the Board has already adopted a
Partitioned Examination System and that we are proceeding with implementation.
IT that were so, then the requesied feedback wouid be reiativeiy unimportant.

NOTHING COULD BE FURTHER FROM THE TRUTH.

The CAS Education Policy Committee was asked to address the issue of whether
the CAS shouid adopt a flexibie education system similar at least in some
respects to that which has been implemented by the Society of Actuaries. The
Education Policy Committee’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 recommendation as follows:

As a result of our deliberations, the Education Policy Committee
recommends that the CAS adopt a Partitioned Examination System, with no
electives, for a11 of 1ts examinations. This recommendation is

principaily founded on the basis of educaitional 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 foliowing 1its recommendation, the Education Policy Committee
concluded its report with a section entitled "Additional Considerations for
Implementation®. In that section, the committee 1listed six additional
considerations, as follows:

1. There should be minima eff ct

succeeding under the current sy

e to any new system on candidates
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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. Representat1ves

+h

fram thaca rammittane chauld ha directly involved rgughout the
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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 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.

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, al1 of the additional considerations for implementation
itemized in the Education Policy Committee’s report plus seeking input
from students about this concept.

Please notice that the Board has endorsed the concept 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 Committee’s report {and listed above) as well

as any other concerns that might be identified 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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P
Page 3

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 1ittle 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
conciusive. It appears that average travel time is increasing somewhat, but
it may very well be true that that 1s due to more students staying in the
system than were doing so before. Also, our Partitioned Examination 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
retated issues from any of you.

To summarize then, implementation of a Partitioned Examination System is not a
fait accompii. 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, particu?arﬂy the issue of travel time.

The Education Policy Committee’s White Paper has been mailed to all members of

tha Cacualtu Actuanial Casiate med o sssmwmam T hadna maflad 44 211 sébidands
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currently in our examination system. Feedback from those individuals is very
definitely of interest to us. A Partitioned Examination Task Force, reporting
to the Education Policy Committee, has been established and is being chaired
by Jerry Degerness. That Task Force inciudes 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 nearly twenty years ago and members who have received their Fellowship
much more recently, including one individual who received his Fellowship in
Montreal Tast 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 Committee, or to myself.

Also, attached for your information is a copy of the survey currently being
ma11ed to students If you would 11ke to prov1de us with your responses to
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definitely be appreciated.

Sincerely yours,
- e
NI =

Michael L. Toothman, FCAS, MAAA
/dy
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Atcacnment |
One Atlanta Plaza

950 East Paces Ferry Road
Atlanta, GA 30326-1119
404261-5420

Facsimile: 404 365-1663

Management Consultants

and Actuaries
[ [
Tillinghast
RN : Towers Perrin company
November 2, 1990 TR :
\ i
Mr. Michael L. Toothman i % =
. . I T
Tillinghast | -“LL“\ w
101 South Hanley L

St. Louis, Missouri 63105
Dear Mike:

The Education Policy Committee met in New York on October 23,
to discuss the issue 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 alsc recognize that the
partitioning issue has heightened the attention to the exami-
nation process by students and membership as they have lis-
tened to and participated in discussions of this issue over
the last eighteen months.

With these items in mind, the Education Policy Committee

reached the following position on each of the four items
mentioned above:
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(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 confiqured), 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 was also 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 was 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 ¢ 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

231



Tillinghast

Mr. Michael L. Toothman
November 2, 1990
Page 4

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
profeasional disposition of this matter.

Sincerely,

o Bnne

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 Hanley
St. Louis, Missouri 63105
314-862-7611

DATE: November 9, 1950
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:

[ 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.

] 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.

Ac Attarhman
Ay Auvtalamen

as + +
SOA students taken about a ye
assessment of i

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 1{s 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 \mprovement 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 Committee 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 Fellagwshin exams On Dart & tha fammittoa wae svanly
Or pariitioning o OWSNITP EXaMS. U vVart o, vng LOMmiItiee was eveniy

divided. A summary of the EPC d1scussxon 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 summary of this report appears on pages 1 and 2,
but I would recommend a review of the entire report. [ conclude from this
report that average 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

:nnunr:ahTu hu FES Pass rates hava actuallv bhaen highar under FES, Alsa, the
apprecianiy TES. ass rates nave aCiua iy oeeh nigaer unceay 152, ine

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 wiil not be siowed 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 assassment 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 individuals are not good actuaries
solely because they have mastered a certain body of academic material but also
because they possess certain 1intangible characteristics that are either
necessary to successfully complete our examination process or molded by that
process. It is my belief that these candidates would also succeed under a
Partitioned Examination System. However, [ 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 making it
difficult. The ability to handle large volumes of material and the ability to
manage our time resources well are both important to the success of actuaries.
1 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 coming through our system and provide increased
flexibility for those students so that they may proceed at their own pace.
Keeping Parts 6 and 7 intact will provide 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.

That the CAS partition Part 4 into two exams, effective in 1992.

That the CAS partition Part 5 into two exams, with the effective
date to be either in 1992 or 1993.

That the CAS not partition Parts 6 and 7.

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 Yook forward to our meeting on Sunday.

Sincerel urs,
pffff Tt

Michael L. Toothman, FCAS, MAAA, FCIA
Vice President - Admission

/dy

cc: Executive Council

Attachments
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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,

our conclusions and discussion

discussion of
of the tasks we performed.

Enough detail to serve as a reference for subsequent

work which may be based on our

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, 199%0

EXECUTIVE SUMMARY

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 systematic study of performance
by sub-part prier to every partitioning and
syllabus reorganization decisiocn (9 yes/0 no).

2. Charge the VP Administration (CAB office)
with collecting and reporting demographic

infarmation wvhich may he ralated 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 mo).

4. Not partition, at this time, beyond part 4
{9 yes/0 mno).

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
requlred 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. Whlle 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 pnmmh that some members

advocate making recommendation #4 our #1 recommendation.

The forthcoming part 5 two year transition, which moves
exposures, coverages, underwriting, marketing and claim
functions to 3B 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.

Page 2
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From a longer term perspective, the factors which led

us to make recommendations #1, #2 and #4 made us inclined to

avoid specific recommendations unique to part 5. However,
reaction to the first draft of our report requesting

ennﬂ1 fici +\r ganerated renort draftino corresnondencs which

vvvvvvvv generatec epo Qraliling corlesponaence wnalch

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 increasing.

2. The body of knowledge reflected in the syllabus

is growing.

3. z:n::l.c:.ency of .l.eanung materialis is 1ncreas:|.ng,

but does not compensate for growth in the body of
knowledge.

4. The CAS8 has very little information to describe

and track candidates in terms of overall exam success.

5. The CA8 has no data on the demographic
characteristics of candidates,

6. Bome other professions gather and distribute

Aatn on damagranhioc sharastoriatice af thair
QELE o C8mOgIrXapPNLe caaracieristics oL Taselr

examination candidates.

7. Technical and political demands on the CAS
educational system are becoming more compiex.

8. Expansion, reorganization and transition

partitionings have taken place with regularity over the

years.

9. There will be continuing 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:

o Students could use exam statistics broken down by
study effort, exam load and pre-exam work
experience to make study plans.

o 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.

o 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.

o An individual CAS member’s information needs could
emanate from any or all of the foregoing
perspectives.

Page 4
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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

et e lasaa
cUULU Ve adtUu.
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DISCUSSION OF RECOMMENDATIONS:

This section describes our discussions of May 31, 1990,
when the recommendations were agreed upon and includes some
embellishments realized dnr1nn the drafting of this report.

It does not comment on all our projects, nor does it 1nclude
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 implementation" expressed by
the Education Policy Committee in its’ 1988 White Paper are
denoted by (ACl), (AC2), etc..

RECOMMENDATION # 1: REQUIRE A S8YBTEMATIC STUDY OF
PERFORMANCE BY 8UB~PART PRIOR TO EVERY PARTITIONING AND
S8YLLABUS REORGANIZATION DECISION.

Exams test candidates’ professional skills relative to

weighted performance standards. For purposes of discussion,
a combination of gkills and performance standards will be

referred to as emphasis.

When a change in emphasis is made, it is accomplished
through modifications to:

o The Syllabus

o Exam Blueprints
o Question Construction
) Performance Standards.

Changes can be controlled in varying degrees depending
on what they are and how they are managed. Changes hlaclnﬂ
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). 1In 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
"gystematic 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
nust 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 guestion construction. To preserve status
quo, 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 regular part 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.
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In short, the term "systematic study" contemplates
analysis reflecting on:

l¢] Syllabus Content

o Quality and Nature of the Candidates

o Performance Standards (AC5)

o Exam Construction (length, difficulty, emphasis,
style, etc.)

o Travel Time Effects

o Confirmation that Parts of Sub-parts under study
represent Cchesive 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.

RECOMMENDATION # 2: CHARGE THE VP ADMINISTRATION (CAS
OFFICE) WITH COLLECTING AND REPORTING DEMOGRAPHIC
INFORMATION WHICH MAY BE RELATED TO EXAM PERFORMANCE.

Travel time is the dominant issue raised by the concept

of smallay avaminatinan unitese and PETE s+udyv hao damongtratald
cf smallier eXamination units and PETF stTucdy nas gemeonstirated

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

raonancas A AUr survevy mamhar latbars SOA analvais and
responses TS SUr survey, nmenmoaYy 1ellIers, SLa analysis ang

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 surveys would provide unique
informed opinions 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 8? Do
accounting and MBA backgrounds give an advantage on parts 7

and 107?

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:

o SAT scores and GRE Scores

[} CPA, CPCU, or SOA Exam Accomplishments
o Major Course(s) of Study

] TY of Cocllege or University

o Level of Degree

o 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
inecluding 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.

Page 10
254



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:

o Analysis relating Other Credentials to Exam
Results

o Units Passed vs Units Attempted

o Employment During Exam Preparation Periods

o 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:

o Exam Management

o Syllabus Design

o Member Services

o Employer Services (AC4)
o Public Relations

RECOMMENDATION f 3: BSUBJECT TO THE APPROPRIATE STUDY,
PARTITION PART INTO 4A (INTEREST AND LIFE CONTINGENCIES)
AND 4B (CRBDIBILITY THEORY AND LOS8 DISTRIBUTIONS).

We began our deliberation of this recommendation by
rnr-nnrn 71hl1’ that the CAS hoard a'lrnzdv has agreed to

admlnlster a separate part 4B as an electlve for the Society
of Actuaries starting in 1992 to satisfy Canadian Institute
of Actuaries requirements. We concluded there are only two
alternatives

.

o] Partition Part 4

o Ooffer 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 ratic 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 4B. 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.

RECOMMENDATION # 4: NOT PARTITION, AT THIS TIME, 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 "partitioning" 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 FCAS’s 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).
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DISCUSSION 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 increasing. 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:

[s]

(=]

Employer Support (monetary incentives, study time,
study materials, etc)

Job Requirements

Family Commitments

More Syllabus Material

More Hours of Exams

More Difficult Examinations

Competition on the Partitioned Part Three

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:

[e]

Are there identifiable pockets of more and less
successful candidates?

Do predominantly data gathering and programming
responsibilities prevent an actuarial emphasis in
day-to-day work?

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 tha hodv of knowladge raflaected in the svllabug

aemenstralte Las 0% j $tel B8 -Le] 20088 10 Las LR0US

is growing. 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 totail,
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

3 and undatearnta’d cshanoas in Avam amnhacis
inadveartent 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

efficiency of learning materials is increasing, but dces not
compensate for growth in the body of knowledge. 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

" NTODC ~d
are fostered through the textbook, papers, CILRS, 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 hang,
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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Raviow of CAS office records information recuired for
e ireqQ iIor

AV T dm T WA N ARRL N e Ao e WS e e e N e el A AlA A ABLA e s il A §
exam registration and statistics maintained by the
examination committees reveals that the CAS8 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 CAS8 8 no ta on the demograph
charagte;isticg of candidates. What little information that

ig cantured on registration forms and survevs is either lost

pLureq on eglstratlion IOrns anc SuIveyes SlT4aser L0ST

or in a form which can’t be related to 1nd1v1dua1 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 grouprs because at least some othar nrofaselione agathar
ieeqer roups Declause at leact Sehe etas CLeESiOnEe 2Lasy

and distribute data on demographic 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 CAS educational system are becoming
more complex. 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

Emm DAACTa amAd Fha mavasa FAavarde mara Parmadilan Aankands
LJL AWl O dllv WA LMW Y S LCWHULUD MWL T LaAliduaiadill vuliwCTli e

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
t wil continuin ressu or common eas of stud

h w e _redundant tween actuarial oasib other
professions. This is born out by the fact that waiver
situations are becoming more frequent. 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. Expansion,
-1<3 o igation an ansition partitionings have taken place
with regularity over the years (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 offerindgs would increase
demand for exam preparation while_increasing numbers of

candidates already strain the existing voluntary exam
commjitteea. A full or part time education actuary may be
necessary at some point in the foreseeable future.
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DISCUSSION OF PETF 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 CAS 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 (1), rearranged
(1), 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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Very Important

© Quality of Education

o Educational Objectives

o Type of FCAS Graduate

o Travel Time to FCAS

o Positioning CAS vs. Other Career Options
Important

o Administration of Exams

o Coordination within CAS

o CIA Requirements

o]

Employer’s Viewpoint

o

College and University Programs
o Coordination with SOA
o 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.."
o "..a broad range of techniques.."

o ",.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.

S8YLLABUS CONSIDERATIONS:

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
willing 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.

T NED E BLUEPRINTS:

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 STANDARDS/MINIMUM 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.

MEMBERSHIP 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 employers’ 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
systen.

Members suggestions regarding the examination process
included the following:

o Test synthesis by drawing on numerous syllabus
areas

o Give exams more often

[¢] Use minimum standards on more exams

o Provide electives

o Offer nation specific exams

o Eliminate essay questions

Appendix 6 provides a summary and illustrative samples
of the responses.
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STUDENT AND MEMBER 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
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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
CAS 1989 Yearbook:

Distribution By Type of Employment
Fellows and Associates Excluding Retired Actuaries
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More descriptions of the respondents as a whole are
shown in Appendix 2, pages 4 through 10 (A2P4-A2P10).

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

annears to be conesictent acrose desiagnation levels but

appears to be consistent across deslignation levels, but
fellows appear more conservative than other respondents (See
A2P18, A2P34, A2P35, A2P25 and A2P26).

Survey responses wWere 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

3 mnava nant»al it ceramacthad+s inAi~atiwa
negative feedback. A nmore neutral, but scmewhat 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 (azpP23).

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

rans ara Fallavwe FADD11a\ Wae F FeTs ]
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
(A2P15aé&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
spec1f1c 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.

EMPLOYER 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:

o More associates may achieve fellowship because
they are able to pass exams in smaller units more
easily.

o More actuaries could satisfy requirements in

canada, the USA and outside North America, thus
increasing their value to the company.

o Better matching of study with work.
o More specific education of students.

On the other hand, employers might suffer from the
effects of:

o Travel time increases

[o} Drop-outs from student programs

o Complex administration

o Marginal performers with credentials (this

would be the exception, rather than the rule)

o Reduction in synthesis, management, memory, etc..
skills of students succeeding under partitioning.

Page 26
270



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.

CA8 DATA BASE:

The Education Policy Committee White Paper strongly
suggests ".,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.

Findings:
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
Exanms 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
1984-88 Fellows 6 84 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

nrvay rasnonece which indicatad +raval +ima had inoraasad
SUIVEY ITeSpPpOonSes wWalln 1nNGQICAaATER Trave.s TANME nad increasced

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 iikely 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 gravdh ganavratrad affacts havae haanm digoatrald gae
Ciat growon generatea eiiefis nave oeen aigestel (see

Christopher Diamantoukos analysis in Appendix 1.) We digd
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:

o Expanded Body of Knowledge Covered by the Syllabus
o Changed Examination Standards

o Increased Skill level of Some Candidates leading
to Higher Pass Marks.

o 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. CAS 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 demographic 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.

eCo; Oons;

1. e nstit i i se which
akes i 08S to t candjdates in te overa

i ce. Items which would need to be
compiled should include (among others):

) Exam(s) taken at each sitting
o Passes and Fails at each sitting
o 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, he Sy labus Committee shouy aske sview

e v d labus_to ermine

1:_1;_hg§_gxp§ng_g_leadlng to 1ncreases in travel time.

he CAS Examination Committee should be asked to

amj i i spect to bot

iff] d i 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. S s d gather data e e or understandin
demographic characteristics of candidate performance.

Results could be used to monitor changes in the student
"miw¥" 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

(] Educational Background
o Academic Record
o SAT scores

] Employment History
The CAS should increase its capacity to do professional

.
ualitv survevs
guallty survevs.

S )]
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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:

o Pass ratios

) Syllabus content

o Examination length (number of questions and hours)
o Type of question (short answer vs. essay)

o Type of test (open vs. closed book)

o Passing standards (expect better performance on
critical material)

n Fracmiancyuy nf affaring avame
o Frequency cf offering exams
o 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 "examination group" corresponds to
a part in the 1990 sylliabus. #"Minimum competency" means
good enough to get by so long as proficiency is demonstrated

by other meansa M"Minimum nroficiencuy meane nrafessional
DY oLlher means, Minimum preliciency means proliessicnal

performance has been demonstrated, a higher standard than
minimum competency.
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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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FAILED

Appendix 1
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UNITED STATES FIDELITY AND GUARANTY COMPANY

RICHARD H SNADER

- I ORCHICENT CORPORATE acT_as:

P. O. Box 1138

BALTIMORE. MARYLAND 21203

301-547-320%

CORPORATE ACTUARIAL DEPARTMENT

September 6, 19889

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 8/22/89 letter has been
corrected and the reports recompiled. The reports are

arranged in packets as

Packet #1
Packet 2

Packet #3
Packet #4

FCAS,
FCAS,

FCAS,
FCAS,

described in my 8/14/89 letter.

1979-88 in numerical order
1979-88 sorted by number of CAS
administered exams taken
1984-88 in numerical order
1984-88 sorted by number of CAS
administered exams taken

Statistics contained in the packets can be summarized as

follows:

Packet #2

Packet #4

No. Recorded No. of Average
Exams Candidates Travel Time
6 100 4.6 years
7 139 5.7
8 80 8.3
9 101 8.0
10 80 8.1
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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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,

LA
1

Q e

RHS :dmb
Attachments

CC: Gus Krause
Michael Toothman
Education and Testing Methods Task Force
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RESOLYS ---- Casualty Actoarial Exams

AL B Appendix 1
Total Miempts 6,239
# Candidates taking mare than cpe Exwm 170
Sucress Rate 55.5%
Success ¥s § of Attempts 350 oot of 631
Total § Meltiple Exas Sittings 313
} Candidates S00
Exams ROt Taken 187
} Candidates Repeating an Exam 442
# Repeat Exams 2,287
Total A Exams 6,209
SUMRARY
Casualty Actparial Exams
Eoams
Exan # Exom § Exom § Exam § Exom# Exam § Exow §# Exom § Exam 3 Exam # | Total 4 Thru 10
1 2 2 a [3 € 7 a Q 10 [ Je—— Ol
1 2 3 4 s 3 7 -] 2 10 | B Only
J
!
Total Pass 161 26 =3 55 463 477 500 498 493 o} 3em 3,22
Total Pail % Ly 55 24 Pz} 8 363 345 454

360} 2,317 2,189
1

]
Total Exams 187 63 308 569 688 s 863 83 953 80 | 6,239 5,481
- |

Passing Ratio 86.1% 82,13 82.1% 62.4% 67.31 67.7% 57.%% 5%.13 524 S8t 62.1 60.1%

Average A tewpts 1.2 1.2 1.2 1.6 1.5 1.5 1.7 1.7 1.9 1.7} 1.6 1.7
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Total Skipped 4

~
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a
v
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"
-
%
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o
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Exam § Exm? Exm§ Exm ) Exow) Exam} Excmd Examd Excw } Exam #

1 2 3 4 5 6 7 B 9 10
1 Passing st Time 148 185 W9 207 B W B8 B/ 242 74
1 Passing 2nd Time 9 ) 34 110 124 154 163 1M 146 142
1 Passing ird Time 2 7 8 28 k1] z 53 53 65 53
# Passing 4th Time 2 8 6 3 2 2 ) )
} Passing Stb Time 2 1 1 3 5 15 4
§ Pasxing 6ib Time 2 2 3 2
1 Passing 7tb Time 2 2 2
1 Passing 8th Time 1 1
# Passing Sth Time
§ Passing 10th Time 1
# Passing 11th Time
§ Passing 12th Time 1
§ Passing 13th Time 1
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Total Mtempts

4 Candidates taking wore than coe Exom
Success Rate
Soccess Vs # of Attewpis

350 oot of 631

Appendix 1

Total § Moltiple Exam Sittings 313
J Candidates 500
Exass Rot Taken 167
} Capdidates Bepesting an Exam 41
# Bepeat Exoms 2,168
Total § Exams 5,481
SUMMARY
Lasvalty Actuarial Exams
boms
Exm ) Exom? Eom ) Ixm ¢ Exw § Exm § Exom § |4 Thro 10
4 5 6 ? 8 3 10 | only
|
|
Total Pass 355 463 477 500 498 499 00 ] 3,292
Total FPail 24 s 8 363 45 454 380} 2,189
]
Total Exams 569 588 05 853 843 953 860 } 5,48]
]

Passing Ratio 62.4% 67.3% 67.T% S7.9% 59.1% 52.4% S8.1% 60.1%
Average Attempts 1.6 1.5 1.5 1.7 1.7 1.9 1.7} 1.7
Exams Rot Taken:

Total Skipped 14 b= 19 13 % 34 36 | 167

§ Passing lst Time
} Pasxing 2nd Time
# Passing 3rd Time
# Passing 4th Tioe
¥ Passiog Stb Time
1 Passing 6th Time
# Passing 7th Time
# Paswing 8th Time
# Passing Sth Time
§ Paswing 10th Tise
§ Paszing 11th Time
¥ Pasging 12th Tise
# Passing 13th Time

Eomf Exmi Exmf Domd Exm$ fxemd Exom f

4 S 6 7 8 9 10
27 25 21 %8 21 242 14
110 124 154 163 13 146 142

28 37 rid 53 53 65 3
8 6 5 2 a9 3 2
1 1 3 5 15 4

2 2 4 2
2 2 2
1 1

281



Appendix 1

Fage 1

Casualty Actuarial Exams
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§ Multiple Exame
Taken Passed FPailed | 1°
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Casualty Actoarial Exams
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Casually Actuvarial Exoms
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212

09

1

Rov-81

7.0
1.0

May-85

May-79

5.5
4.5
8.0
11.5

Mny-81

Rov-83

9.5

10

51 Ray-81 1

6.5
6.5

Bov-79

Rov-80

7.0
3.5
4.5
7.5
6.5

Ray-79

Bay-81

Bov-81

m

11

May-80

276

286 Ray-81

5.0
6.0
4.0
7.5
9.5
12.5

Ray-80

Ray-79 S

292

May-80

Ror-80

Nov-80

13

318 Ray-80

320

11.0

Bov-88

12.5

10

6.0
7.5

11.0

326
33

30

1

May-87

14.5

11

Poy-35

1.5

289
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Page 9

Casualty kctuarial Exams

10

Taken Failed Passed Years

Ray-84

9.0

]

-

o

o~

Ll

-

Ll

351 Rov-T9

6.5
12.0

May-84

»7

13

9.5
8.5

9.0

Ray-86

37

kg

2

Ray-81

May-73

4.5
6.5
1.5
6.0
6.0

Rov-79

390

391

Nov-84

Ray-80 S

392

-

wn

™

Bay-&3

10

Bay-81

104

416

9.0
12,0

13

Rov-84
Ray-84

11.5

14
10

9.5
9.0

11.5

MBay-82 1

M

10

456
457

1.5

Ray-84

8.5
4.5

Pay-81

o

]

—~

o~

-

~

-

2

W
w

o

~

Rov-83

Bay-82

469

5.0
5.9

11.0

473
474
478

May-82

1.5
4.0

12.0

Bov-82

Rov-86

430
492

Rov-80

4.0
7.0
7.5

Bay-80 2

500

0

Bay-83

©
o

&
&

Ten Exams

Bov-87

12.5

10

14
16

Ray-82

5.5
7.5
5.0
1.5
3.5
8.5

10
10
10
10
10
10

May-80

Rov-84

Ray-83

~

o~

o~

-

o~

-1
o

-

o

-

55 Ray-79

4.0
6.0

10
10.0

10
10

Moy-82

~N
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|Exom #2x2m §rom fExom fExom §Bxom fExsw ff3am fExam ffxam §

¢ mltiple Exams

Rov-88
Roy-82
May-85
Ray-86

Casualty Mctuarial Exoms

18

Candidate Campletion

[

8.0
4.0
3.5
4.0

Takeo Faiied Passed Years

Six Exams

Kot

-

—- -

-

o~

o

Rov-85

R’E

v
Lal

~

1
1

Ray-83

fay-84
Bov-84
May-87
Ray-84
Ray-87
Hay-88
Ray-53
May-85
Rav-86
Fay-87
Rov-88
Rov-83
Rov-36
May-87
Pay-85
Ray-85
Pay-83
Nsy-85
Ray-87
Ray-81
Ray-85
Rov-37
Rov-86

3
49
693
70
RE}
104
110
111
177
130
131

4.5
4.0
4.0
s.0
8.0
4.5
7.0
2.5
S.5
3.5
4.5
2.5
4.5
4.5
4.5
3.0
5.0
4.0

-

Ll

o

o4

l"“—'_ﬂ‘
Ray-87

160
[y

L

u

™~

Rav-82
Bov-85
Ray-86
Ray-85
Bov-84
Ray-85
Bov-85
Bay-85

156
157
177
180
133
184
185
187
190
192

5.0
8.0
9.5
4.5
4.0
4.5
4.0
4.5
4.5
3.5

1

-

™~

Row-BR

W
~

3

Ray-85
Ray-36

2.5

4.5
3.5
3.5
2.5
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Casualty Actoarial Exams

Exm jixam Jlom JExam fExom #Exam $Pxam $Exem Moxm #Exom #

10

™~

o

]

§ wultiple B

# Candidate Completion

Taken Failed Passed Tears

ot

Bay-B84

7.5
11.5

10
10
10
10
10

May-85
May-84

410
413
419

8.5

Ray-85

7.5
5.0

2

May-81

&

&

o

=)

'y

Ray-80

432

6.0

6.0
a.5

10
10
10

Ray-79

44

Ray-80

10.0

10
10
10
10
10

450 Ray-86

mn

12.0

1

Rov-79

6.5
7.0

1.5

Ray-82

Ray-79

112

% % sS4 135

109

o

]

o
o
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September 26, 1989

RECEIVED
Richard H. Snader

slehard H. snace o OCT 05 1983
vice trresigeni—Lorporate Actuary ~N b
United States Fidelity and Guaranty Company CORPORATE ACTUARIAL

P. O. Box 1138 DEPARTMENT
Baltimore, Maryland 21203

RE: Examination Statistics
Dear Dick:

I have reviewed the revised Examination Statistics that were attached to your
letter of September 6th and created a different analysis of empirical Travel

Timasn My fooue wnc the number of examination sit havond Part 2
11mes. MYy 10CuUs was On 1né numoear gxaminatien g.n...,,.. ogyong rart o

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 | 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
5o

ic an "ass mix" hiac that axicte avar time that mzv he causine me of the
15 an 'ageé mix’ Dias tnat gxists over Uime that meay oLe fausing seme ¢f 1the

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.

NG
K=}
W



-2- Appendix 1

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 Trave! 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. [ 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 1/2 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
eguivalent 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.

-

-/ ! py truly ypurs
£ s /.
Christopher Diamantoukos, FCA
CD/dc
cc: Partitioned Examination Task Force

294



84 Fellows

Passed
Failed
Sittings
Candidates
Avg. Travel

85 Fellows

Passed
Failed
Sittings
Candidates
Avg. Travel

86 Fellows

Passed
Failed
Sittings
Candidates
Avg. Travel

87 Fellows

Passed
Failed
Sittings
Candidates
Avg. Travel

88 Fellows

Passed
Failed
Sittings
Candidates
Avg. Travel

All

Exams

402
254
656

12.38

All

Exams

340
217
557
47
11.85

All

Exams

421
287
708

12.42

All

Exams

410
298
708
57
12.42

Al

Exams

378
267
645
54
11.94

Appendix 1

Travel
Time
Excluding Excluding Including
Parts 1-3 Parts 1-4 Part 4
348 314
587 532
11.08 10.04 11.66
Travel
Time
Excluding Excluding Inciuding
Parts 1-3 Parts 1-4 Part 4
303 281
514 480
10.94 10.21 11.76
Travel
Time
ExcTuding Excluding Including
Parts 1-3 Parts 1-4 Part 4
368 336
647 593
11.35 10.40 12.09
Travel
Time
Excluding Excluding Including
Parts 1-3 Parts 1-4 Part 4
37 334
669 616
11.74 10.81 12.22
Travel
Time
Excluding Excluding Including
Parts 1-3 Parts 1-4 Part 4
359 320
625 569
11.57 10.54 11.98



Total

Total

=

[« Ve RVe Ve, Ja T o JENIEN JON I W6 Y

[@RTe e JEN o Y

[aRte R NN,

2

60.
61.
41.
42.
38.

51

33
27
27
31
28
28
15

10
22
11

60
86
51
43

45

1%
6%
5%

-3%

16
24
19
19

16
37
20

28
22

B

40.0%
38.6%
58.9%
57.4%
61.5%

48.7%

Al

46

34
41

36
27
15
11
37
15

Al
86
111

Al
86.0%
79.3%
62.9%
62.4%
69.2%

72.6%

296

Bl

Bl

1

Bl
14
20

37.
37.
30.

27.

14
29
46
38

31

.0%

7%

49
51
46
50
44
44
52
28
18
50
33
13

Total
100
140
124
101

13

Total
100.0%
100.0%
100.0%
100.0%
100.0%

100.0%

Appendix 1

49
51
46
50
44
44
52
28
18
50
33
13



1989 SPECIAL SURVEY Appendix 2

If you have read the CAS "white paper", please answer the
following. If not, skip to Question 4.

1. In the CAS "white paper", the concept of smaller exam
units wvas. set forth. Do you agree that future actuaries
will be better served with respect to the considerations
listed below if partitioned units replace the current exam
structure?

1 2 3 4 5
Strongly Strongly
Agree Disagree

a. Obtaining the knowledge [ | [ 1 [1 [ 1] [1
and skills that are basic
to the actuarial profession.

b. Defining the educational |[ ] [1 {1 [1 {1
achievements required for
membership in the CAS.

c. Providing a means of t1 1y 11 t1 11
measuring educational
achievements.

d. Positioning of the [y 1 vty 1 1

actuarial profession
relative to other
career options.

2. Please indicate vhether you agree or disagree with the
folloving points:

1 2 3 4 5

Strongly Strongly
Agree Disagree
a. Testing practical {1 ¢t} t1 U] 11

applications is more
important than testing
conceptual understanding.

b. Associates should be [ ] [ [ ] [ ] [ 1

encouraged to attain
their FCAS designation.

297



2.

(continued)

. The current exam {1 11 Y 1)V (1

structure would serve
students better if each
exam were offered once a
year with sittings in
February, May, August and
November.

. A partitioned exam [r 1 1y v (1

structure would serve
students better than the
current system of May and
November exams if each
partition vere offered once
a year with sittings in
February, May, August and
November.

. If the exams are (1 [ty ty t1 11

partitioned, it is
desirable to have the
option of taking full
parts or partitioned
subsets.

3. Please indicate whether you agree or disagree with the

following points:

1 2 3 4 5
Strongly Strongly
Agree Disagree

. The CAS should maintain [ |} [ 1] [] [} []

the current structure of
exam administration.

. The CAS should partition [ } [ 1 [ ] [] [ 1]

all of parts 5-10.

. If partitioning isdone, [ ] [ ] [ ] (1] []

at least some of the
current exams should be
left intact.

. Students would achieve [1] ] [ [1] [}

fellowship more quickly
if exams were partitioned.

. Students could achieve 1 {1 [ 1 [1 [ ]

fellowship more quickly
if exams vere partitioned.

298
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If you have taken the partitioned Part 3 (Course 120,
Course 130 or Course 135), please indicate whether you
agree or disagree vith the following statements:

1 2 3 4 5
Strongly Strongly
Agree Disagree
a. Partitioning of Part 3 (1 11 (} [ []

helped me to complete it
more quickly.

b. Partitioning of Part 3 [ 1] 1 1 (1 [ 1
helped me to learn the
material better.

c. I would have followeda [} T[] [ 1 [ [ 1
more aggressive Part 3
study program if it had

not been partitioned.

ease indicate whether you agree or disagree with the
Allaving aratamantas
cllovwing statements:
1 2 3 4 5
Strongly Strongly
Agree Disagree
a. Partitioning of the [ ] [} [} 1] [ 1
CAS exams would be
beneficial to students.
b. The existence of [ [ ] [ ] [] [ 1
completely partitioned
exams wiI% encourage me
to continue pursuing an
actuarial career.
¢. The existence of [ ] [] [ 1] [ ] [ ]
selectively partitioned
exams will encourage me
to continue pursuing an
actuarial career.
d. The present exam [} [ 1] [ ] [] [ ]
structure encourages
me to continue pursuing
an actuarial career.
e. Absence of an exam {1 {1 [1 [1] [ 1]

qualification feature
would make the actuarial
profession less attractive,

[
D
O



10.

[y
-

7.

. In vhich year did you pass your first exam? 19

. (continued)

f. More students would [ ] [ 1 [ 1] [ ]
achieve Associateship
if exams were partitioned.

g. More students would 1 [] [ 1 {1
achieve Fellowship if
exams were partitioned.

. Please indicate the number of times you have taken each

exam:

Vhich exams have you passed? (Please check all that

apply)

Partitioned Exams Non Partitioned Exams

Course 120 CAS Part 1

Course 130 CAS Part 2

Course 135 CAS Part 3
CAS Part 4
CAS Part 5
CAS Part 6
CAS Part 7
CAS Part 8
CAS Part 9
CAS Part 10

T

. If ACAS, year of associateship? 19

If FCAS, year of fellowship? 19
. Vhich of the folloving most clesely describes your
employment status?

Insurance Company

Congulting Firm

)
1
] Censultin g Fir
] Regulatory Agency

] Bureau or Association
] Other (Please specify)

— s — ey —
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12.

13.

14,

Please indicate your highest level of education: (Check
the one which is most appropriate)

ielor’s De
Bachelor s Degree (BA or
Bachelor’s Degree Plus Some Graduate Work
Master's Degree

Uornxng on an advanced uegree ueyﬁnu Master

Other Advanced Degree (Please specify)

et et et b

If you have a Bachelor’s or higher college degree, please
indicate the area(s) of each of your degrees: (Check all
that apply)

[ ] Mathematics

[ ] Statistics

[ ] Computer Science

{ ] Economics/Finance

{ 1 Other (Please specify)

If you would like to provide us with any other comments
about partitioning of CAS exams, please do so in the space
provided below or include a separate letter vith your
response.

PLEASE MAIL THE COMPLETED QUESTIONNAIRE TO THE

CAS PARTITIONED EXAM TASK-FORCE
C/0 CASUALTY ACTUARIAL SOCIETY
ONE PENN PLAZA
250 WEST 34TH STREET
NEW YORK, NEW YORK 10119

301
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CAS
Partitioned Exam Survey
Results
December 1989
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OUTLINE

Response Rate

Distribution of Respondents
Travel Time

Responses to Survey Questions
Comments

Summary
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Appendix 2

RESPONSE RATE

- 16.6% Overall Response Rate.
- Response Rate by Designation Group:

Surveys  Number 0f Response
8 Group _Mailed  Responses Rate __
Fellows 923 164 17.8%
Associates 619 132 213
CAS Students 2700 267 9.9
Other Students 0 141 -
Total 4242 704 16.6%

~ 20X of the surveys were sent in by people who were not
mailed a survey.

— 50X of the Fellows responding received their fellowship
between 1985 and 1989. (81)

[CO]

19 DEC 1989 10:31 AM BY PL26B18 CENTRAL G@RAPHICS



£0¢

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's vs Group B’

¢ A Group 'A’ respondent is someone who took
no more than 2 attempls to pass any exam.

22 NOV 1989 g 56 AM BY PL26B4G

CENTRAL GRAPHICS
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Appendix 2

Distribution By Type Of Employment
All Respondents Combined

3% Regulatory 2% Academia

; 1X Brokerage
8 mm 2 j 6% Bureau
‘ R o 17% Consulting
: “'SE%E:E R -‘; %
73% Insurance &5 B .: : 3
Company R

22 NOV 1089 ©: 58 AM BY PL2BGB18 CENTRAL BRAPHICS



Appendix 2

Distribution By Type of Employment
luding Retired Actuaries

Fellows and Associates Exc

B8 CAS Membership

BEX Survey Respondents

0.7

08 07
G
&

10

IR
1
%

248 247

R

307

CENTRAL BRAPHICB
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Distribution By Designation Level

23%
£ Fellows
501 —& Students ZAssociates
192

27 NOY 19RQ  0§: 59 AM BY PL28B48 CENTRAL BRAPHICS
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Appendix 2

Distribution 0f Students

60¢

Part 3

Note: Only six Associates and no Fellows have
taken part 3 as a partitioned exam.

22 NOV 4989 10: 00 AM BY PL26816 CENTRAL BRAPHICS
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Distribution Of Credentialed Actuaries
By Education Levels and Travel Rate

16X
Group ‘A’
Group 'B' Advanced Degree
No Advanced Degree
38%
232
Group 'A'
No Advanced Degree
2
_3%
Group 'B'

Advanced Degree

22 NOV 1949 10: 04 AM BY PLO8SYR rEMTOAl ODADUT ro



Absolute Distribution By Number Of Exams Passed

20~

—t
(¢}
i

L€

—
(=]
1

Percent Of Respondents
[4,]
]

0.44

<1

22 NOV 4888 10: 07 AM BY PL26618
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10.01 g5 9.57 9.43 5%
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Appendix 2

Profile Of The "Typical” Respondent

- 84.01 Have Math or Actuarial Degrees
- 67.4% Do Not Have Advanced Degrees

£le

- 73.0% Work for an Insurance Company

- 5.6 Average Exams Passed

22 NOV 4989 9: 48 AM BY PL26618 CENTRAL BRAPHICS



Distribution Of Group

Fie

67%

22 NOV 1989 40: 42 AN BY PL26618

By Designation Level

B2 Students Associates | B Fellows

21%

12%

Group A’

51%

Group 'B'

'A' And Group 'B’

23%

26%

CENTRAL GRAPHICS
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Distribution Of Academic Degrees
By Designation Level

B3 Students Associates | B Fellows

P 20% o
@ 3 31%
48%
621 65 18%
s < 21%
No Advanced Degree Advanced Degree

22 NOV 1989 10: 44 AM BY PL28BBAS i CENTRAL BRAPHICS
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Percent of Group 'A’' and Group 'B'

Group A’ Group ‘B’
5 Fellows (81-85) 50.0 | 50.0
Fellows (86~89) 406 | 59.4
Associates (B8—-89)« 29.0 71.0

* Associatea of 86—89 are the Fellows of 90—-95

Note: Numbers in Parentheses are Years of Designation

22 NOV 1989 ©: 050 AM BY PLRGB18 CENTRAL PRAPHICS




Appendix 2

TRAVEL TIME

+ Average Number of Attempts to Pass Exams.

All Respondents Combined
Group 'A' vs Group 'B'

L1E

+ Percent Passing Exams on First Attempt.

+ Trend in Travel Time to Achieve Designation.

22 NOV 1969 0: 88 AM BY PL26848 CENTRAL BRAPHICS



Average Number of Attempts to Pass Each Exam
All Respondents Combined
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Average Number Of Attempts To Pass Exams
Group 'A’' vs Group 'B’
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d Degrees vs No Advanced Degrees
— Early Exams -

Average Number Of Attempts To Pass Exams
Advance

2.00-1
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grees

- Later Exams -

R Advanced Degree | B No Advanced Degree

Advanced Degrees vs No Advanced De

Average Number 0f Attempts To Pass Exams

2.00+
1.504

- o
sydmeyyy jo Jequmy

321

CENTRAL @RAPHICS

27 NOV 16689 11: 09 AN BY PL26646




Appendix 2

Exams On First Attempt

ing

Percent Pass
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d Degrees

Advanced Degrees vs No Advance
-~ Later Exams -

Percent Passing Exams On First Attempt

59.4

70+
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Trend In Travel Time

To Achieve Designation
9 8.64 B3 FCaAS

7.28 7.12

5.81
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SUMMARY OF RESPONSES
ALL RESPONDENTS COMBINED

- Respondents support maintaining current structure, and are
against pnrtiﬁom“x)& Parts 5 - 10,

- Generally, resgondents are consistent in their responses
;egnrglesa of designation level and experience with partitioning
art 3.

- Partitioning will make the Actuarial Profession less attractive
relative to Other Career Fields.

- Travel Time will be increased if exams are partitioned -
supported by experience with partitioned Part 3.

- Partitioning will discourage students from pursuing the
Actuarial Profession.

- Students should be encouraged to achieve FCAS, but fewer would
if exams are partitioned.

22 NOY 1069 8:83 AM BY PL26818 CENTRAL BGRAPHICS
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RESPONSES TO SURVEY QUESTIONS

— All Respondents Combined.
- Key Questions by Designation Level.

~ Key Questions by Group A’
and Group 'B'.
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Question No.l
Qarved Ry Partitioning

Ud va Vs sLLiak,

All il spondents ‘Combined

Ob Basic
Knowledge & Skills

Ra
E =AY A A%

ﬂning Educational
Achievements Required

8C¢

Measuring
Educational
Achievements

Actuarial Profession
Relative to Others

1.00 150 200 250 300 350 400 450 5.00

hmnes oler Amman Sranslr MHeasraa
[S1P ) (>4 - L4
sy seeE Average Score = ¢
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Question No. 2
All Respondents Combined
Testing Practical
Applications More g 3.13
Important Than Conceptual |

ﬁ;sociates dShou.'ld Be
courage
to Attain FCAS

Current Structure
Once a Year @
With 4 Sittings

Partitioned Structure
Once a Year [42d 3.12
|

6c¢

With 4 Sittings
Partitioned -Structure

Option Of Full Or
Partitioned Subsets
300 350 400 450 5.00

2.14
1.00 150 2.00

Strongly Agree Average Score Strongly Disagres @
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Question No. 3
All Respondents Combined

Maintain
Current Structure

Partition All E
Parts 5-10 3.7

oce

2.18 If Partitioned Leave

Some Exams Intact

WOULD Achieve FCAS
it Partitioned
COULD Achieve FCAS

It Pariititoned ;
1.00 1,50 2.00 250 3.00 350 400 450 5.00
Strongly Agree

Average Score Strongly Disagree

[22
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Question No. 4
Partitioned Part 3 Students

Partitio
Helped Com mi?a%
More Q ckly

3.98

£33

< Partitioning
287 & Helped Learn
Material Better

More Aggressive

Study Frogram
If NOT Partitioned

1.00 150 200 2.50 3.00 350 400 450 5.0

Strongly Agree Average Score Strongly Disagroe

2.3
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Question No. 4A
Partitioned Part 3 Students
Partitioned Helped Complete More Quickly

Taken
1 Part
n=33

433

Taken
2 Parts
n=41

Taken
3 Parts
n=154

1.00 150 200 250 3.00 350 400 450 5.00
Strongly Ag Average Score Strongly Diseg °

e

418 DEC 10689 B8: 09 PN BY PLiS877 CENTRAL ERAPHICS
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Question No. 4B
Partitioned Part 3 Students
Partitioned Helped Learn Material Better

Taken
1 Part

2.52
n=33

£ee

Taken
2 Parts
n=41

Taken
3 Parts
n=154

100 150 200 250 300 350 400 450 5.0

Strongly Agree Average Score Strongly Disag “

18 DEC 1999 & 10 PM BY PL.13%77 CENTRAL GRAAPHICS
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Question No. 4C
Partitioned Part 3 Students
More Aggressive Study Program If Not Partitioned

Taken
1 Part
n=33

2.30

pee

Taken
2 Parts
n=41

249

Taken

3 Parts

2.97 n=154
.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00
Strongly Agree

Strongly Dis
Average Score oney wee
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Question No. 5
All Respondents Combined

Partitioning Beneficial

Completely Partitioned
mpm

Encourage
Career

see

2.10 [

Achieve More

Selectively Partitioned
Exams Encourage
Pursuing Career

2.55

Associateships
It Partitioned
Achieve More Fellowshipa
It Partitioned 1342
100 150 200 250 3.00 350 400 450 5.00
Strongly Agree Average Score Strongly Disagree

22 NOV 18890 O 42 AN BY PL26G1S
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Question No. 2a
Testing Practical Applications
More Important Than Conceptual

Fellows

: 3.19 Associates

9te

Students
(Nonpartitioned)

|
3.05 Students
(Partitioned)

g 3.13 All Respondents

1.00 150 200 250 3.00 350 400 450 500
Strongly Agree Average Score Strongly Dl!asree
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Question No. 5e
Absence of Exams Makes Career Less Attractive

1.78 Fellows
1.81 Associates
Students

23

1.00 150 200 250 300 350 400 450 5.00

rongly Agr Average Score Strongly Disag e

19 DEC 1889 4:28 PN BY PL13577 . CENTRAL BRAPHICS



Appendix 2

Question'No. 3a
Maintain Current Exam Structure

2.01 Fellows

Associates

8L

Students
(Nonpartitioned)

Students
(Partitioned)

All Respondents
1.00 150 200 250 300 350 4.00 4.50 5.00

Strongly Agree Average Score Strongly Disagree
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Question No. 3b
Partition All Of Parts 5-10

Fellows 431

Associates 3.89

6¢t

Students
(Nonpartitioned)

Students
(Partitioned)

All Respondents :
1.00 150 2,00 250 300 350 400 450 5.00

Strongly Agree Average Score Strongly Disagree
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Question No. 5a
Partitioning of Exams Beneficial To Students

Fellows

Associates 8.08

Students 2.96 l
(Nonpartitioned)

ove

Students
(Partitioned)

All Respondents

100 150 200 250 300 350 400 450 5.00

Strongly Agree Average Score Strongly Disagree

22 NOV 1899 @ 47 AM BY FL2GB18 CENTRAL EMAPHICS
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Question No. 5d
Present Exam Structure Encourages Pursuing Career

2.08 Fellows

2.41 : Associates

429

Students

21 (Nonpartitioned)

Students
(Partitioned)

All Respondents

100 1.50 200 250 3.00 350 400 450 5.00
Agre Strongly Dis
Strongly Agree Average Score ong'y Disagree

22 NOV 1989 Hk 48 AM BY PL26B16 CENTHAAL GAAPHICS



SUMMARY OF RESPONSES
Group 'A' vs Group 'B'

Group ‘A’ and Group 'B' concur on their opinions
regarding the exam structure.

423

- The CAS should maintain current structure.

~ The CAS should not partition all of Parts
5 - 10.

22 NOV 1909 & B2 AM BY PL2B616 CENTRAL SRAPHICS
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Question No. 3a
Maintain Current Structure

Group ‘A’ 2.48

eve

Group ‘B’ 2.51

100 150 200 250 3.00 350 400 450 5.00

Strongly Agree Average Score Strongly Disagree
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Question No. 3a
Maintain Current Structure

?g_ggllyg Agree : Neutral : Disagree Disenly

£ Grp A Nbr| 101 74 47 55 30
Prot| 32.9% 24.1% 15.3%: 17.9%: 9.8 %

GrpB Nbr| 103 | 76 | 61 | 81 | 28
Prot| 31.3% 23.1%] 18.5% 18.5% 8.5 %

20 DEC 1863 2 00 PM BY PL13577 CENTRAL ERAPHICS
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Question No. 3b
Partition All Parts 5-10

Group 'A’

123

Group B

100 150 200 250 3.00 3.50 400 450 5.00

Strongly Agree Average Score Strongly Disagres
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Partition Of Exams Beneficial

Group ‘A’
W
&
Group ‘B
1.00 1.50 2.00 250 3.00 3.50

Strongly Agree

22 NOV 1089 10: 857 AM BY PL26616
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Question No. 3¢
Selective Partitioning Would Encourage Me

Group 'A’ 3.20

LyE

Group 'B'

1.00 150 200 250 3.00 350 400 450 5.00

Strongly Agree Average Score Strongly Disagree T
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Fellows
Question No. 5a
Partition Of Exams Beneficial

Group ‘A’

Group B

1.00 150 200 250 300 350 400 450 500

Strongly Agree Average Score Strongly Disegree

18 DEC 1889 4: 17 PM BY PL13O77 CENTRAL ERAPHICS
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Associates
Question No. H5a
Partition Of Exams Beneficial

Group ‘A’
.68

6v¢

Group B’ 3.67

1.00 150 200 250 3.00 350 400 450 5.00

Strongly Agree Average Score Strongly Disagree

49 DEC 1969 1: 19 PM BY PL13377 CENTRAL SRAPHICS
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Students
Question No. 5a
Partition Of Exams Beneficial

Group ‘A’

0s¢

Group B

1.00 150 200 250 300 350 400 450 5.00

Strongly Agree Strongly Disagree

Average Score

49 DEC 1889 4:21 PM BY PL138577 CENTRAL BRAPHICS



Question No. 5d

Present Exam Structure Encourages Me

Group ‘A’

IS¢

Group 'B'

2.37

2.69

1.00 1.50
Strongly Agree

22 NOV 1999 10: 88 AM BY PL26818
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COMMENTS

- 354 out of 704 respondents wrote comments.
Comments represent the viewpoints of approximately
half the respondents.

(483

- Comment results are consistent across designation
level and experience with partitioned Part 3.

&
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TOP TEN COMMENTS

. Partitioning will increase travel time, (88)
. Quality of education and Actuaries will not be enhanced

or will be reduced. (52)

. Offer each exam biannually. (52)
. Students will be discouraged from entering profession or

discouraged from taking exams or leave the profession
altogether. (50)

. Because of negative experience with partitioned Part 3,

I am against partitioning. (47)

Students who opt to sit for a whole exam will be handicapped
against those who will just sit for one part of an exam. &4)
Partitioning makes it more difficult to stress synthesis

and integration of knowledge. (31)

Keep the exams as they are, but improve the content and
design. (25)

I strongly disagree with partitioning. (20)

. Exams should be offered 3 to 4 times per year. (20)

Note: The figures in paraenthesis indicate the number
of times the comment appeared in the survey.

ES
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SUMMARY

16.6X Response Rate.

Even without Partitioning, Travel Time is Increasing.
Respondents are "Pro” Maintaining Current Structure.
Respondents are Against Partitioning Parts 5 - 10.

Respondents support current structure regardless
of designation level.

&

CENTRAL GRAPHICS



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.

-1-
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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.
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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.
. 0l1ad Part 4 became Part 5, old Part S 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, %93 and %9b
could be taken and passed separately.

. In 1979 pParts 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.

. 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
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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. 1In 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 SA 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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19RR SYLLABUS OF EXAMINATIONS

Part lme Subjects
Allovwed

sseciaieship Fxaminations

[ Ihowrs  Calewlus and Uincar Algehra
A Vhowrs  Probability and Statistics
Wt o hours  Applicd Statstical Muetheds
b 1A hours  Operations Rescarch

e 1 hour Numerical Melhuds

4 d hours  Interest and Life Contingencics: Credibility Fhiemy
and Lnss Distribitions

s YThours  Principles of Feonomics: Theory of Rick and Insur-
ance: Insurance Fyposures and Coverages: Under-
writing. Markcting and Claim Functions

6 4 howrs  Principlesof Ratemaking and Data for Ratemaking,

7 1 hours Premium, Loss, and Cxpense Reseryes: insurance
Accounting. Capense Analssis, and Published Ti-
wancial Information

Felleship Examinations

R 4 hours  Insurance Law and Statutory Incurance: Repuba-
tion and Regubatory ssues

9 dhovre  Advanced Ratemaking: Individual Risk Rating:
Fxcest Rating

10 4 hours  Financial Operations of Insurance Companics: Re-

insurance: 'orceasting: Valuation Tapics
*Jmntly administered with the Socicly of Actuarics

** Candidates must specify the United Siales or Canadian specialis i1 1he lime of
application.
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1980 SYLLABUS OF EXAMINATIONS

Assoclateship Faaminstlons

Time
Part Allowed Subjects
1* Y hours General Mathematics
2 3 hours Prabability and Siatistics
h M 3 hours Numerical Methods and Operations Research
4°° 3 hours a) Theory of interest
b} Introduction to Life Contingencies
b 3 hours Principles of Economics, Theory of Risk and In-
surance, Palicy Forms and Coverages, Underwriting
and Marketing
6 4 hours Principles of Ratemaking and Data for Ratemaking
7 4 hours tncurance Accounting and Expense Analysis, Premi-
um, bLoss, and Expence Rescrves
Fellowship Fxaminations
3 3 hours Insurance Law, Supervision and Regulation, and
Stawutory Inturance
9 4 hours Advanced Ratemaking and Individual Risk Rating
10 3 hours Financial Operations of Incurance Companies,

Reinsurance and Excess Rating. Torecasting, and
Current Evente and Issues

* Jointly administered with the Society of Actuarien

**Juintly adiminetered with the Sodicty af Actuaries, the American Society of Pen<ion
Actuaries and the Joint Board for the Enroliment of Actuaries.
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5

SYLLABUS OF EXAMINATIONS
(Effective with 1975 Examinations)
=

Part Subject
1 General Mathematics®
2 Probability and Statistics®
3 Numerical Analysis and Theory of Interest®
4 (a) Life Contingencies
(b) Operstions Research, Decision Theory, Data Processing
5 Principles of Economics, Theory of Rlak and Insurance
Forms, Coverages, Underwriting, Product Design, Marketing
6 Principles of Ratemaking and Insurance Statistics
7 Insurance Accounting and Expense Analysis
Premivm, Loss, and Expense Reserves
8 Insurance Lawj Supervision and Regulation
Statutory Insurances
9 {(a) Advanced Ratemaking
{b) Individual Risk Rating
10 Operationa of Insurancs Companies, Reinsurance,

Topics of Current Interest

® Jointly administered with the Society of Actuaries
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SYLLABUS OF EXAMINATIONS

Pare Section
1
2
3 ()
(b)
4 { (2)
(b)

(s)
(b)

{

M
{
{

(2)
(b)

(s}
(t))

ASSOCIATESHIP

Subject
General Mathematics
Probability and Satdstics

EL y Life L e Mathemstics.
Genersl Principles of Insurance; [nsurance
Economics Investments,

Insurance Coversges sod Policy Forms
Geoeral Principles of Ratemaking.

FELLOWSHIP
Insurance Law; Supervision, Regulation and
Taxacion
Sacurocy Insurances.
Premium, Loss wod Expense Reserves
1 e Acounting and Exp Analysis.
Individual Risk Rating
Problems in Underwriting and Adminisration
Insurznce Sttistics and Machine Methods.
Advanced Problems in Ratemaking.

364

Appendix 3



{970

/__.._—

SYLLABLS OF EXAMINATIONS

(Eltecove with 1969 Examinations)

Time
Part Allowed
1 3 hours
1 3 hours
3 2 hours
4 3 bours
5 3 hours
[} 3 hours
7 3 hours
E 2 hours

ﬁ;mw“a‘/77”'d’°"z‘1;3"1?

ASSOCIATESHIP

Subject

General Mathemaucs (jointly sponsored
with the Sociery of Actuaries)

Probability and Statistics (jointly sponsored
with the Society of Actuaries)

Compound Interest and Life Conungencies

() Principles of Economics: Theory of
Risk and Insurance

(b) Insurance Coverages and Policy Forms

(a) Principles of Ratemaking

(b) Insurance Staustdcs and Data Process-
Ing

FELLOWSHIP

(a) Insurance Law; Supervision, Reguia-
tion, and Taxanon

(b) Statutory insurances

(a) Insursnce Accounting and Expense
Analysis

(b) Premium, Loss, and Expense Reserves

Individual Risk Redng

Advanced lnsurance Problems

Appendix 3
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(Effe

Time
Allowed

3 hours

(Y]
H
=
-
-

3 hours

3 hours

2 hours

3 hours
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ctive with 1969 Examinatione)
ASSOCIATESHIP

Subject

General Mathematics (Jjointly sponsored
with the Society of Actuaries)

Probability and Btatistics (jointly

sponsored with the Soclety of Actuaries)
Compound Interest and Life Contingencies

(2) Principles of Fconomics: Theory of

Risk and Insurance
Insurance Coverages and Policy Forms

......... Sttt labtna
iNBITrancs SLatistuils

ing

)
552 Principles of Ratemaking
s -
i5) and

FELLOWSHIP

(a) Insurance Law; Supervision, Regula-
tion, and Taxation

(b) Statutory Insurances

(a) Insurance Accounting and Expense
Analysis

(b) Premium, Loss, and Expense Reserves

Individual Risk Rating

Advanced Insurance Problems
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TRAVEL TIME

INTRODUCTION

Travel Time is one of the additional considerat1ons emphasized
by the EPC in its White Paper. The intent of the EPC is to
eliminate or minimize any potential disadvantages 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 1ittle as possible.

There 1is 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.

Thias m~amadd aded aamer 1 d ol am ~man ~ o Aaffamda b
IIII) \_UIIDIUI‘:IGLI ] wWUuUIu alsv IU\.U) un Lne crirevid Liie
transition to a partitioned examination system will have on

candidates successful under the current system.

In addressing the Travel Time considerations in Section 1II,
several different issues will be examined. These issues bear
on certain qualities of the examination system that will be
affected by partitioned examinations and the resultant effects
on various types of CAS candidates. They are important
attributes to consider when evaluating an examination process
under a partitioned structure. This discussion will be
followed in Section IITI by a presentation of changes to the
examination system and 1mplementat1on methods that would
likely affect Travel Time. The evaluation of these items
against the White Paper Criteria as prioritized by the Task

Cawvern &+ha FalTawe 3 Canddan TY ‘.Av-n a2 £3ns mamnly
rurce Tnéen IUIIUI) in SEL LIV i1y U\: vIic a vinal LUII\.IUUIIIB

section (S tion V).
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Ear *+h
19

When speaking of partitioned examination units, the term
“examination unit" will be used to refer to an individual
“stand alone" examination that 1is 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 judgment is made as to what would constitute successful
candidates 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
1ight as today's successful candidate, may possess certain

atdrihntae and avam naccing aualitdiac that mav varvy wall ha
ALLI TOULES aniU SAdll pads Ny {Juarivie®d Lidy dy vYeUy woes Uv

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 evaiuation of exam performance
may need to translate exam units under a partitioned system to
a basis equivalent to today's examination parts. Hence, the
pace at which todays's successful candidate progresses through
the examination parts is the focal point of all comments in
this regard.

Finally, a working definition of Travel Time 1is needed. In
this report it 1is defined as the number of separate
examination sittings beyond Part 3 required by a candidate to

attain fellowship in the CAS. Travel Time may be further
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TRAVEL TIME ISSUES
CURRENT SUCCESSFUL CANDIDATES

A1l other things being equal, partitioned examinations at
first glance might be expected to increase the number of
sittings, and therefore Travel Time, of today's successful
candidates. If an otherwise successful candidate 1s 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 1s expected 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 fis
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 secttons of today's examinations represent the
most readily available means of recasting them on a
partitioned basis.

In order to better analyze this issue, it may be necessary to
record candidates' scores 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
pass 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 egquivalent 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

succeass offored by partitioned exams. For candidates in thisg

SRLLRSS Lancidates

category seeking to strike an effect1ve balance between study
and work commi tments, 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

axperiance some success. Inclusion of this aroup may rasult
exXper success inciusion of thi group esu!l

in an apparent Travel T1me increase.

There 1s 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 vremain 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 w111 undergo change under a partitioned
examination system. Each candidate will pursue his/her best
strategy given his/her sirengths, 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 an examination.
This will result in increased competition from candidates
concentrating on one or two partitioned exams as opposed to
the equivalent full examination today.

h
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the extent that successful candidates perfo pooT Y

some section of one of today's exam1nat1on parts, partitioning
would result in the additional accumulation of candidates that
correspond to this group who are weak in a given exam unit.
This wouid resuit in a Tess 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
recogn1t1on for successful compietion, then it becomes
necessary to discrimate among candidates at this more refined
level. Establishing a competitive performance standard at the
examination unit Tlevel, 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 equitable

treatment of all candidates" under a part1t1oned examination
system as cnariF1nd hv another consideration in the EPC White

Paper It would seem that an inequity 1is created 1in the
evaluation of candidates wunder a partitioned examination
system if some cand1dates are concentrat1ng on only some of
the exam parts within an examination groip 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

undergo disruption and where that qﬁ
difficult to maintain once it is "achieved".

I'D

ﬁf”

Since partitioning, at the minimum, affords the rec i
"minimum competency" at the exam unit level, there 1
additional measure of equity at the examlnation 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.

w
[ =]
>

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, assocfated with surges in competition, and

increased focus on nml‘!hl at the oxam uynit laval, associated

with minimum competency standards
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PR AN PLEMENT. N
METHODS

In Section 11 we illustrated the effects that partitioning
might have on the students taking the exams. In this Section
we 1ist those changes we can make, either to the way exams are
given or to the way the exams are structured, to control those
effects.

1. Passing Ratios

A direct infiuence on Travel Time that relates to
the issue of performance standards s 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 exciude
ineffective candidates who fail to achieve a
"minimum grade", 1less than fifty percent of the
passing grade. The passing grade controls the
passing ratio.

A1l other things being equal, it is obvious that an

fnrvascn in naceina rabine will nraduca mora
infrease in PasSsSinig TaTi03 wida pregule WOTC

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 1in the aggregate, can be construed to
increase Travel Time. MWith partitioning, it would
seem less onerous to add material to the
examinations. There would therefore be enhanced

Aannnavkimidtlan +a imnsvnana NTemaesn 1 Timatt =28 ma-cir oA
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by material contained in the syllabus.
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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 Jjust 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.

Examination Length as Measured by Examination Hours

1f the number of questions were not altered for an
examination today, then increasing the amount of
time with which to 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 1s 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.

Essay Questions

More essay questions will force the greater
assimitation of several subjects and concepts even
at the examination unit 1level. Although grading
could become  somewhat more subjective, the
opportunity to provide greater discrimination
exists. This in turn can decrease Travel Time.

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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Varying Examination Passing Standards

As a further variation on the minimum competency and
proficiency 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
proficiency standards than the more critical exam
units, such as ratemaking or reserving. Changes in
competency level requirements can be used to affect
Travel Time.

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.

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
frequently, say every three months. A1l 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 competitive  inequities  introduced by
offering all exam units of an exam group at the same
time.

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 1less 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 fndividual exam
units. A candidate would earn credit for an examination
group and all its wunits 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 npot penalized 1f exam units within an
examination group are exchanged for others or 1f an exam
unit passed by the student is dropped from the syllabus
altogether. For example, if a student passes one exam
unit in an examination group but that exam unit fis
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 upit. 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 proficient 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 wunits could be taken
jndividually and therefore stand on their own as
independent ‘“examinations'. It may be possible that
under this Method a studemt 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 more difficult to obtain proficient
scares 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, B,
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 competency for all exam units is
implied by the overall grade so no credit would 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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EVALUATION OF METHODS AND CHANGES

A.

Overview
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
8) 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 alterpative ways to measure
standards of achievement. Their  descriptions
indicate the basis wupon which credit for an
examination unit is given.

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.

M dB

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"
~mmt -
ai 1

examinations in smaller untts. An evaluation must
be made as to the suitability of alternatives 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 written at the same
sitting affect obtaining that credit.
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3) Offer both sittings and credit at the exam
unit basis. Examination groups are
essentially irrelevant 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.

B. 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 identified. These need to
be compared with the Decision Criteria that have
been 1identified as critical by the PETF. HWhere a
significant impact results on other criteria, those
criteria are also discussed.

Discussion of Changes
1) Passing Ratios

Everything else being equal, increasing passing
ratios <(or reducing passing grades) would
decrease Travel Time.

Such an action runs couter 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.

Examination Content

Increasing the amount of subject matter to be
tested could be seen as dincreasing 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 pieces 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.

Examination Length as Measured by the Number of
Questions

A Tlarger 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 1in accurately assessing passing and
failing performances will decrease. This is
even more Iimportant 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.

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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Essay Questions

Restricting exams to essay type questions 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 Type of FCAS might 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.

Open Book Examinations

This is not anticipated as having any material
impact on Educational Objectives or Quality of
Education. It canm 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.

Varying Examination Passing Standards

One way to 1imit increases in travel time as a
result of Partitioning would be to aliow 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 change in the way we measure
educational achievement, 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.

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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adequately staff the Examination Commit
volunteer basis.

and could serfously injure the abi
j S

9) Separation of Examination Units

This change entalls spreading out the units
within an exam group over the entire exam
cycle. The elapsed 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,
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such a scheme, but it does reduce the
competitive 1{nequities that arise from a
partitioned examination process.

This type of change does not have any bearing
on the Education 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 administering a
single exam group sitting. For each unit

within +ha curla enma wark miaht ha dunlicatad
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and some of the resources might also grow
thin. This may be most pronounced when an exam
cycle is spiit into more than two sfttings.

Synopsts 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 wused in conjunction with
frequency of exam offering. Exam cycles could be
offered twice a year, combining the advantages of
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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 {nequities that could
arise with exam partitioning.

These Methods also attempt to resolve the philosophy
implicit in the examination process as to equity at
the examination group, equivalent to a 1989
examination part, and equity at the partitioned
examination wunit Tlevel. They also address how
offering examination group (examination parts in
1989) in smaller (exam) units can be incorporated
into a partitioned examination method.

Discussion of Each Method

Method A

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 js 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 easily 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 wunits 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 Tevel 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.

Method B

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 proficiency 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 onty 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 obtain credit on a
partitioned basis. The introduction of the
equity issue when exam units are written alone
distinguishes it from Method A.

Method C

Under Method C, a candidate would get credit
for all the exam units within an exam group by
achieving an overall opassing score and
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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 although it does not fully eliminate
them. It has the advantage over the other
Methods of not having to estabiish a minimum
competency standard when more than one unit is
written. If only one unit 1s 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
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on the number O eXdm uniits writeeil.
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 C).

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 1indicates 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
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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
1ikeldhood 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 Tikely 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.

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 try to combine some of the
changes to the examination process with one of the
implementation Methods described in the second part to
produce the most desirable scenario under a Partitioned
Examination System.

390
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Appendix 4

NCLUSIONS AND NDATION

In a steady-state environment, after the effects of the
transition to a new examination system have disappeared, it is
expected that the variability of candidates' performance at
the exam unit Tevel 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 1ikely 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 estabiished before
these guestions 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,
perhaps employing an alternative to Jetting each exam unit
stand alone, is necessary in order to preserve Travel Time at
a Jevel 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 1ittle as possibie.

a2
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UNITED STATES FIDELITY AND GUARANTY COMPANY
P. O. Box i113a
BALTIMORE. MARYLAND 212023
30i-547-320%
CORPORATE ACTUARIAL DEPARTMENT

2CHARD H. SNADER

SICE SRES DENT-CORPORATE ACTUARY

January 29, 1990

Mr. Stephen P. D'Axcy w
Assistant Professor RECEIV*—‘D
Department of Finance .
University of Illinois FER 021950

460 Commerce West TU .
1206 West Sixth Street CORPORATE ACTUARIAL

- ; CALR B otE DEPARTMENT.
Champaign, IL 61820

Dear Steve:

As I mentioned to you on the telephone the other day, a
qguestion 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
{NAS

NA

National Association of State Boards of Accountancy
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

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%

3



Appendix 5

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,

M

RHS :dmb
Attachment

e ;:i§3t9ﬂ>Jerry Degerness
PETF (w/o exhibits)
Education & Testing Methods TF (w/o exhibits)
Michael Toothman
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MAY 1988
TABULAR REPORTS

Performance of First-time Candidates by State

Performance of Repeat Candidates by State

Performance of Candidates by Highest Level of Education Achieved
Performance of First-time Candidates by Major

Performance of First-time Candidates by Overall Grade Point Average
Performance of First-time Candidates by Semester Hours of Accounting
Performance of Candidates by Accounting Experience

Performance of First-time Candidates by SAT and ACT Scores
Performance of Candidates by Number of Subjects Taken

Performance of Candidates by Subject

Performance of Candidates by Supplementary Study

Performance of First-time Candidates without Advanced Degrees by School
Performance of First-time Candidates with Advanced Degrees by School
Performance of Repeat Candidates without Advanced Degrees by School
Performance of Repeat Candidates with Advanced Degrees by School

School Index (Total candidates for each college and university—identified as Report 14)
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Chart 4
Passing Rates of First-time Candidates

by Subject
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Chart 5
Passing Rates of Repeat Candidates

by Subject
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Appendix 5

Chart 7
Passing Rates of First-time Candidates
by Examination
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Chart 9
Percentage Passing Each Subject
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Chart 11
Percentage of Types of
Advanced Degrees of First-time Candidates
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Chart 13
Success by Educational Level
of First-time Candidates
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Chart 15
Success by Hours of Undergraduate Accounting

Study of First-time Candidates
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Chart 19
Success by Undergraduate Grade Point Average
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Chart 20
Success by Graduate Grade Point Average
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Chart 23
Success by Accounting Experience
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Chart 26
Success by SAT Verbal Scores
of First-time Candidates
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Chart 27
Success by SAT Mathematics Scores
of First-time Candidates
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Chart 30
Success by ACT Verbal Scores

of First-time Candidates
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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
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Chart 36
Passing Rates by Subject of Candidates

Who Took Proprietary Coaching Courses
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Appendix 6
MEMBERSHIP INPUT

Members Opposed Because:

1. Travel time concerns

2. Recruiting will be compromised

3. Synthesis skills not tested

4. Minimum standards don’t require partitions
5. Cheaper FCAS

6. Credibility of scoring

7. Administration

8. Effect on employers

9. Lets in marginal performers

10. "One part" competitive pressure

11. Stress would increase

12. Emotional reasoning

13. Motivation - terminal ACAS

14. Memory would not be tested

15. CAS/SOA distinction would be vague

16. Current system is good

17. Time management would not be tested
18. Project management would not be tested
19. Less discipline would be required

Members In Favor Because:

. Flexibility

Emotional reasoning

Small steps can be taken
Specialty tracks would be feasible
Travel time will improve

Clarity will improve

Synthesis can be preserved

.

N e WP
« s . e

Suggestions From Members:

1. Test synthesis skills by reflecting concepts from other
parts of the syllabus

Give exams more often

Provide electives

Make exams nation specific

. Eliminate essay questions

U W
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PARTITIONED EBXAMS

JUNE 20, 1989 SYNOPSIS OF MEMBER INPUT

PREPARED FOR TASK FORCE BY GU8 KRAUSE

Qpposed.

Travel time issue. Recruiting

would suffer.

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.

In favor.

Presents a rational argument

for specialty tracks at some future

point in

time.

412
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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."

Would favor if we can deal with travel

time and "one part" competitive pressure.

Opposed. Increased travel time. Uses
part 3 as example. Strong copinion

that partitioning will drive more people
out of (or away from) the system.

Nothing new, but strong opinion voiced.

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

and project management, discipline, memory

413
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Appendix 6
e

and synthesis skills, 3

#*This point needs our clear attention.

Favors. Would have perscnally traded
some travel time for flexibility. As
an employer, likes ability for partitions

to track better with work assignments. 2

Thinks FES is a done deal. (next member-

ship mailing should clarify.) N/A

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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12.

13.

14.

Appendix 6
-f=-

and offering more frequently.

Opposition seems emotional due to exten-

sive comments about how to partition. 2

Opposed. Thinks primary benefit of
partitioning would be to support
electives and specialty tracks. Doces not
favor sacrificing synthesis for topical
depth. His students are unanimously

opposad. 3

Favors (I think). Has broad criticisms

of current E&E systen. 2

Opposes (I think). Partitioning will

further stereotype the actuary. 2

Opposed. Take wait and see approach,
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16.

Appendix 6

i.e., learn more from SOA experiment.
May cheapen the FCAS designation. Will
be administratively more difficult and
current process is less than perfect
(typo's, lost exams, etc.). Prefers
minimum standards. Sees difficulty

with recruiting.

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.*

*This can and should be documented.

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

416
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18.

19.

Appendix 6

an annotated White Paper Appendix

II-a.

Opposad. Concern about competition,
e.g., candidates writing one partition
only. Travel time issue. Recruiting

issue in terms of attractivenaess.

Opposed. Thinks 20 to 30 exams will
discourage many potential candidates.
Travel time issue. Competing issuae,
i.e., candidates taking only one part.

Blurs distinction between CAS and SOA.

Opposed. Was in favor dua to flexi-
bility, but major concern about travel
time. Uses part 3 as example. Concern
about fawer gquestions, thus lower
craedibility of statistics for a given
partition. Concern about career

attractiveness. Staffing committees a

417
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21.

22.

Appendix 6

problem. Worried akout whether our
action is a response to SOA threat to

offer casualty exams.

Opposed. Will drive candidates away.
Travel time issue; uses part 3 as

example.

Opposed. Prefers current system with
minimum standards. Thinks member input
represents our "going through the

motions." Suggests a membership vate.

Favors. Will allow people to better
balance perscnal, 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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24.

25.

26.

Appendix 6

bution would not be smooth.

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
would attempt less than whole exam

equivalent. Recruiting more difficult.

Favors. Presents Canadian concerns;
really doesn't say much else. canadian
concerns transcend cur work for the most

part.

opposed. Loss of synthesis is major

concern.

Opposed. Will sacrifices synthesis.

Uses part 3 as travel time example.

419
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28,

29.

30.

Appendix 6

Most CAS exams don't provide natural
partitions. Adverse impact on

recruiting.

No strong feeling. Concerned about
losing "advanced degree" image of ACAS

and FCAS.

No opinion. Concern about travel time.

Uses part 3 as example.

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.

Opposed. Should remove obsolete and

irrelevant readings from current

420
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37.

Appendix 6 -11-

Favors. Thinks students like. partition-
ing. Partitioning would stabilize
productivity of students near exam time.
New subject matter could mean more exanms
rather than more severe exams. Partition-
ing would place more emphasis on learning
than on passing. Synthesis would be hurt;
suggests the possibhility of a given reading

on more than one partition. Favors more

frequent testing. Thinks thers will be a
tendency to let partitions get bigger in

terms of syllabus size. 3

Opposed. Strongly favors current process;
even suggests recombining part 3. Concern

about travel time: part 3 example. 2

Opposed. Favors current system with
minimum standards. Travel time; part

3 example. Concerned about quality of
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39.

40.

41.

Appendix 6

FCAS.

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.

Oppose. Travel time increase. Lost

credits when syllabus changes.

No opinion. Indicates that partition-
ing unnecessary unless long-term goal

is to have electives.

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

422
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43.

44.

Appendix 6

decided. Will students vote?*

*No.

Opposed. Favors for getting Canadian
content in via nation specific parts.
Recruiting is hampered. Synthesis is

lost. Travel time; part 3 example.

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.

No opinion.* Travel time is an issue
but he does not sense a level of unrest
with life students. Administrative

burden will be formidable.

*Probably favors, hard to tell.

423
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46.

47,

Appendix 6

No opinion. Notes on copy of White

Paper pages.

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.

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 gquestions.

FCAS graduata will be weakened.

424
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49.
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Appendix 6

dural changes would be easler under a
partitioned system. Concern about

transitions, Travel time control is
inconsistent with more focused exanms.

Thinks partitioned exam system would

be more stressful.

Opposed. Studying smaller units is
diametrically opposed to producing
well rounded, generalist actuaries.

States current average time to FCAS

Opposed. Partitioning will produce
technocrats vs. generalists. Gives

naive mathematical travel time presenta-

425
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52.

53.

Appendix

tion. CAS work problems are funda-
mentally different from SOA, requiring

synthesis.

Opposed. Cites Fireman's Fund petition.
Travel time. Competitive advantage of
taking one part. Cites SOA part 3

results.

Favors. Cites competitive issue on cne
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.

Opposed. If effort and travel time are

unaffected, the same educational result

6 -is-

should be obtained. Recruiting and company
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55.

56.

57.

Appendix 6

programs adversely affected. Exam loads
may be reduced to compete, thus increasing

travel time despite all CAS efforts.

Favors. Give more often. Some current

exams have a hodgepodge of material.

Oppose. Watch SOA longer. Use minimum

standards. Quality of FCAS a concern.

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.

Favors, but insists on electives.

427
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59.

60.

Appendix 6

Thinks CAS must move toward specialists
to avoid "jack of all trades, master of
none". Very few synthesis questions on

current exams.

(Based on meeting with his

students).

<:2?§§§;j;;;;:> List too long to paraphrase)

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

TN

)
ask force should read:.

awvay".
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Appendix 6

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).

*Maybe someone should ask where this

understanding came from.

Opposed. Thinks partitioning is change
for the sake of change. Criticizes
most points in the White Paper. Suggests

interviewing some life students.

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
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64.

65.

Appendix 6

certain to get through. Degrades the

FCAS designation. Employers' nightmare.

Opposaed. Will accelerate the increase
in syllabus material, number and length

of exams. Impossible to test everything.

Comments from students attached.
T T

-
task force should/ﬁgad)

~N—

Oppesed. 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.

Opposed. Will lower gquality of FCAS.

£a
[¥¥}
=]
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Appendix 6

Travel time. He thinks SOA has been

Smaller number of gquestions inaflequat

to test earndidate. He says SOA membersl/
Ve

// eel quality of education is lower and’
. 7

travel time is longer.*

*We should follow up on this.

Favors. Main concern is travel time.

Need incentive to have students take an

tive which is roughly equivalent to

imposing minimum standards.

Opposed. Had experience with S0A exams.
Felt shorter exams created time pressure

unlike longer exams.

Opposad. Must evaluate strengths and

431
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70.

71.

Appendix 6

weaknesses of current system. Employer
concerns; time, expense. Career less
attractive vs. accounting, e.g. ACAS

may not pursue FCAS. Suggests membership

vote.

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.

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 cother
commitments. Frequency of giving exans

would need to increase.

This is a petition not in favor.

Signed by a number of Fellows,

432
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Associates and Students.

72.

Opposad. Major issue is trave

ntirmed

s actuaries have

" increase in travel time.* Nt con=-
M (or should)

be improved. Raises several specific

questions.
*Task force may want to follow up.
73.
Oppesed. Travel time.
74.
opposed, Travel time issue. Re-
cruiting hampered. Fewer questions
increases randomness.

7s5.

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-
tatad by partitioning. Concern about
loss of synthesis. More frequent exams
means constant studying. Place more

emphasis on continuing education. 2
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March 23, 1989

Partitioned Examination Task Force
c/0 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 pocl 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 does represent our best approach to the futurs.

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

Daos =
Re: F
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

...... Teimey mracEios TTrm €msmderavaade nly larma =i ot Fima irm ey
ToOnsSuiTling pracuice. vnioriunacedy, Tiiere stTiii 1s not Time 1in 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 adeguately
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
le) OoAC =

s eyt ima Acoma~iatras inm +h
there are probably a number of long-time Associates in the Cas

have stopped at that level only because other commitments, many of
them work-related, have left inadaquate 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 encguraalna people to p
small steps toward Fellowship rather than getting to a
they decide that no further progress is the best choice?
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March 77, 1989 Appendix 6

Partitioned Examination Task Force
e/o Casualty Actuarial Soclety
One Penn Plaza

250 West 34th Street

New York, New York 10119

Dear Sirs:

I strongly oppose partitioning exams % through 10 Iinto smaller units.

The major reason I oppose the change is that I believe that it would increase
travel time ta Fellowship, and thus discourage potential actuaries.:

I think the current situation with Part 3 is a good example. In my compauay,
many students choose to sit for onlv one or two parts of Part 3. Thus, a2t
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.

The White Paper suggests two ways to avoid an Increase Iin travel time. I find
both ways uasatisfactory. The first suggestlon Is to increase the pass

ratio. Given students' risk-averse nature, we would have to Ilncrease pass
ratios to unacceptably high levels to convince them to take more tham two
small examsa at a time. Thus we would end up devaluing the worth of the exams.

The second suggestion is to increase the frequency of examination dates. This
one is 3 better solution, hut also has negatives. The biggest negative 1s the
burden on the people who make up and grade the exams. In ovder to relleve
this burden, I believe they would end up putting more and more multiple choice
questions on the exams. This would result in lower quality exams.

-2-

Currently, the exam process ig a long road, and a great deal of commitment is
required in order to achieve Fellowship. Many capable people drop out of the
actuarial program since they are not willing to make the commitment to the

exam process. The proposed system will encourage even more people to leave
the program.

If The CAS approves the smaller exams, we shall end up with fewer accredited
actuaries. Thls will cause companies to use more non-accredited actuaries for
actuarlal tasks, thus there will be less commonality among people doing
actuarial work. Also, The CAS's importance will shrink as the number of
non-accredited actuaries increases.

I appreciate what The CAS 1is trying to do. However this would end up in
weakening The CAS, and should not be implemented.

Very Truly Yours, 437



March 27, 1989

Appendix 6

Partitioned Examination Task Force
c/o Casualty Actuarial Society

QOne Penn Plaza

250 West 34th Street

New York, NY 10119

Dear Sir:

[ read the very thoughtful and well written Task Force paper on the
propsed FES and related matters. [ compliment the Committee on
developing an apparently comprehensive list of "pros" and "cons".

After thinking about the "pros" and "cons", | feel the "cons" totally
overwhelm the "pros" and, therefore, 1 would argue against the
proposal.

in my mind, the principal dispositive issues are:

o As an employer, the prospects of increased (travel) times
and costs (Appendix 1-g.) are a clear "no-sale".

o As an FCAS, [ am very much opposed to any changes which
might increase the likelihood of the ACAS being a more
frequent terminal point (Appendix I-d.).

) 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 II-b} is, in
and of itself, a compeiling reason to keep our current

system.
o As a businessman, ! 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
March 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, FE5S isn't one of them.

Sincerely,
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March 27, 1989

Partitioned Examination Task Force
c/0 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
exam s, Part 4 in particular , easler to deal with. I like the flexi-
bility and time commitment decisions being left up to the student.
wWhile a student, I would have appreciated the option to trade a
longer travel time for less personal sacrifice and time commitment

e 3 dedm 3 e

PeEXY sSiTTing.

As an employer, having the students take examinations in an order
which relates to their work assignments should prove beneficial.

Regards,

4
[
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Appendix &

March 27, 1989

Partitioned Examinatiaon Task Force
c\o Casualty Actuyarial 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 aiready 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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March 24, 1989 Appendix 6

Partitioned Examination Task Force
c/o Casualty Actuarial Society
One Penn Plaza

250 West 34th Stret

New York, New York 10119

Re: FLEXIBLE EXAMINATION 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 secondary., and of
questionable value in comparison to the confusicn and
complexity that will follow this move.

I should also state that I do not support an FES with
tracks. Qur 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 facctc
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 resocurceful 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.
Si el 441
incerely,
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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).

In brief my "vote" is nay.

As a member of the CAS, as well as being a member of the
Syllabus Committee, I have been following with much interest the
movement towards FES (and FEM) for the past several years awaiting a
compelling arqument 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 15 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 high caliber MBA'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 and
an MBA.

My point is that our current system works VERY WELL. Hhile 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 w111 pers1st with

1imdi +ad carr vavre af cradibse Ffar diernntinuad
11MiTed Carvyovers OF CreqQivts vOor GisConuinued y

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 shouidn‘t pay as much attention to
states or state groups having populations equal to Canada's
population.

Since with but one or two exceptions 1 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 sav i
o say

it ag
something we don’

ain: "If it ain't broke, don't fix it". F
t need. FEM is something else we don't ne

ES is
11

S
d.

Sincerely,
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Partitioned Exam Task Force

c/o Casualty Actuarial Society Appendix 6
One Penn Plaza

250 West 34 Street,

New York, NY 10119

U.S5.A.

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 Univerxsizy

- nor the Canadian Institute of Actuaries.

I am pleased that you call vourself the "Particioned
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.
think vou would be well advised to have some Nation-speciiic
material. for example, Canada does not really have a privat
HWorkers Comp. industry, so many Canadians cringe at the leve
of W.C. material in the syllabus. At the same time, :the
C.I.A. wants t¢ be sure that all new F.C.I.A.'s/F.C.A.S.'s
have shown knowledge of relevant Canadian macterial. Can that
pe shown Lif 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.A.S5.'s. Are vou going t2
ask all future £.C.A.S.'s to meet this reguirement or will
the F.C.I.A.'s/F.C.A.S."'s have to sit an extra exam?

oot

i

On the same point, at the University todavy,
Course 140 (Society of Actuaries exam on Compound -ntarast)
is the secend exam our students sit. Having passed this exam
very earlv on, they then feel a loss if they encer 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 Scciste
of Actuaries Course 140 - please!! I am sure other campuses

note the same effect.
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Appendix 6

Under disadvantages to Flex Ed., you list: " may be more
difficult to assure real and perceived fairness and equity o
all students because of different opticns."™ That has to be
one of the most unactuarial statements I have ever seasn. We
are trained to be able to evaluate equity within and amongst
different options. Are we admitting (and publicizing) our
inabilifty to do this most basic of actuwarial practicaes?

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 - Apvendix I-
e); namely:

2. Facilitates more Jjoint sponsorship of exams with $§ of
A (a laudable goal)

4. =35 makes it easier to deal with CIA objectives (is
~his not essential?)

In general, I appreciate the hard work done to produce
this document and feel that it is a step in the rignt
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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Appendix 6
April 24, 1989

Casualty Actuarial Society

One Pann Plaza

wne -Jenn rlaaa

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.

-5 years it turns out to have been a mistake,
14 system can bae reinstituted fairlv n=|=1'|v

stem ca einstituted fairly easil

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 Y“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. Qver 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

exXans, eCLE Wou.lQ elall esu.tv

rather than more severe exams.

6. There is no reason why optional longer exams could not
DE EQQEQ EU a pr..u.—exam byJ..l.:lDub to qud.l.lI)’ pEUpJ.I: 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 spacialty areas can be accommodated under a split or
non-split system for the core exams.

N
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Casualty Actuarial Society

April 25,
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1989

Split exams will make it easier for -he student to match
up his work-related educational neeas with his orf-hours
educational activities. A need or interest in, say,
reinsurance pricing may not coincide with any work
projects involving time series models. A split exam
system could lead to more emphasis on the learning, less
on the passing.

My reservations are these:

1.

Sincerely,

Students sometimes look at exams as hoops you Jjump

hravoh for a r»auvard Armeca van Aumrn Fhremttieclh a3 hAasan 1roaty
LOXCUgGH I0T 4 reward. Lnce YOU Junlp TAICUGL a4 nClp, Yyou

forget it and run to the next hoop. Split exams might
reinforce the propensity to study strictly for the sake
of passing.

The sections of one exam tend to inter-relate. They
explain and clarify each other. Split exams wmight
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.

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. (0.K., then, thirty.) The student

will attempt to pass more exams each sxtting, in order
to get through the same volume of material in the same
span of time. Consequently, I would like to see more

Irequern: u:al..l.ng UL §YJ.Ld.DU.b COPJ.‘-b unaer a SpLLC exam
system. I wonder how the CAS can pull this off.

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 is important...



May 16, 1989

Appendix ©
Partitioned Examination Task Force
c/o Casualty Actuarial Society
One Pean Plaza
250 West 34th 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

haavv

My concerns about switching to PES are:

1) Two major changes that the Society of Actuaries expects
partitioned exams to facilitate are having alternative exam
tracks and giving credit for college courses (FEM). In
contrast, the Casualty Actuarial Society has chosen against
these routes.

2) 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.

4) 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 tq reduce their exam load in order to
compete with those who specialize and take the exams in
small units.

S) 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 that come up can be solved. Howaver, 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,

449
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May 19, 1989

Partitioned Examination Task Force
c/o Casualty Actuarial Society
One Penn Plaza

210 West 34 Street

New York, NY 10119

As an exam coordinator, part of my responsibilities include motivating
students to pass exams, facilitating exam sucress through the student:

Tac1 11tating rouan e studentc

program policy and nomtor:.ng exan results.

When the CAS asked for comments on the FES I decided to meet with ocur

e D T A S sy felt about the potentisl change i PR
SUULENS O 582 00w ey & aoout e po Clal Qange in exan

Naturally, my response as student coordinator would be incomplete without
the current percepticn of the attitude of cur students.

The next two pages present the major discussion poimts arnd firdings from
aur meeting.
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Appendix 6

OPINICNS ON THE FLEXTRIE EXAM SYSTEM

The Casualty Actuarial students at Insurance Campanies had an
opportunity to get together to discuss the March 14, 1989 wh:.te paper

concerning the Flexible Examination System. Although we understand that
each student will have an opportunity to express their view, we thought

lamd A1 cwrarmT T aerorede 3 e wm ek T remmmardmad 3e e Favmamde i A Tar

Hidl VWL wyslhald polLOp/Lluitl AILLHIA\. 1S bu.cac:u\.::q il WD LWL AL M WAy
do we wish to preclude cur students right to participate in your future
opinion gathering!).

On the positive side we found:

1) May make it easier for an ACAS to get to FCAS.

2) 1f the workload is unusually heavy, the student can adapt
their studying to the exams.

3) Pecple can obtain credit for part of an exam instead
of getting no credit.

4) For those students not currently Actuarial
program, it would be easier to get same credits.

5) Focus on pieces that relate to the current work envirorment.

On the negative side of this issue were:
1) Our Life Student Coordinators think it takes loenger ard is

harder to pass the exams. What statistics can CAS supply
about Part 3 before arnd after the switch into parts?

2) There is a strong belief that travel time will, in fact,be
eyxternded. How will travel time be monitored so as to not

"substantially increase" it?

3) Where will we find enough people to £ill cut the exam
cammittees? If the exams are more focused, who will make
up the creative questions to differentiate among students?
Who will grade the answers? Will the existence of more exams

mean more (or all) multiple choice questions?

4) While the Unification Issue is supposed to be ignored, same
students believe that issue is why the FES is being discussed
in the first place. If so, why isn’t the life side going back
to the ten exams format?

5) When all is said and done, what do we gain? The thought among

most individuales is that an FCAS Imowrs cuite a 1ot of

OST INAAVAQUALS 15 TNAat Al rlas ANOWS (UALe a 10T O

information and that this new procedure deesn’t add to that.
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As you have most likely noted, most of the negatives are in question
form. Other unanswered questions include:

1) Will the pass ratio stay the same, go up or go down? How will
this affect the quality? Will passing be based on
demonstrating a camand of the subject matter, irrespective of
the resulting pass ratio?

2) How often will exams be given? Quarterly? What exams?

3) How will the varicus parts be broken? Will all exams be
converted similtanecusly? What will be the impact on the
overall size of the syllabus?

4) Will one have to beccme an ACAS (whatever that will mean) to
certify loss reserves, or will passing the loss reserving
section(s) be enough?

Concerning the survey of students that CAS wants to do, we have the
following thoughts:

1) Do not send out these surveys when students are expecting
exam results. In the past, several mailings have came to
students who were awaiting their results. The usual reaction
to these mailings has been negative and such a mailing would,
most likely, yield a bias.

2) Do not try to get opinions immediately before or after exams
are given. Students do not want to think about such an
important topic as FES nearby their exams.

There is a concern among same individuals that FES is already in concrete
and that it doesn’t really matter what is written or said by those in
opposition to this concept. It would be helpful if CAS would publish the
results of the surveys (members and students).

We had a show of hands at the end of cur session regarding the
implementation of FES:

2 For
10 Undecided
20 Against

As an exam coordinator, I am concermed about the unanswered questions.
Multiple exam dates may or may hot be a problem-deperding on their
frequency — for administration purposes (not to mention record-keeping).
I am also worried about transition if we do go to FES.

I believe the main concern that I have (and others share this) is what do
we get out of going to FES?
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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 Insurance Company and as the Vice
President of Education for 3 locsl Actuarial Society, I would like
to provide you with my comments regarding the White Paper on the
Flexible Education System (FES). (I have alsc 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 Saciety 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 "courses",

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.

Hewevar, ny akcve reflections 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 Forms and Insurance
Operatlons as the other Do you have any idea how frustratlng it can be
to study uLngeﬁﬁ¢y 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,

IMeTraacacd st mymd= 3 a1 Ty 1 T wra o + 1—-2 o+ -
increased substantially since I was a Parts 1-3 student, and it is more

difficult to find those study hours essential for passing the exanms.
But I would stand a much better chance of being able to knock down a

subnart than all of the exam sections at once. Our ("our" meaning

) pass ratios on Parts 4 and 5§ have heen relatively poor as
well. This is where most of our students, myself included, qet "hung
up”. I do not think it was 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 crealts towards
Assoclateship or Fellowship level. Certainly, restricting enrollment of
a seminar and only making one seminar available (located in the Midwest
and nowhere else), does not provide this! Besides, what is the crlterla
for "passing" these seminars? The bxg advantage of using exams to teast
for knowledge of syllabus material is that is a very objective and fair
way of deciding who knows the material well enough to get credit for it.
At least it is when compared to other methods, such as intensive

ceminars and college clagges atc

................. 411€Gc Clagses, 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 cnmnan1p= and the CAS, T am sure. However, it may
allow people to speclallze 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
would be more difficult to find gqualified 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
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carefully and review the flaws already seen,
SOA‘s Flexible Education System.

Sincerely,
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May 23, 1989

Appendix 6

Partioned Examination Task Force
c/o Casualty Actuarial Society
One Pena Plaza

250 Westc 34 Streec

New York, NY 10119

To: Task Force Members

Re: Flexible Examination System

Kevin Ryan, im his March 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
vears, the amount of svllabus material, as well as the number
of exams and their length, have been increased significancly.
This proposal will simply accelerate that process. Despirte
your Task Force's intention - and that of the Board's - in my
judgmenc, that outcome is inevicable.

And to what avail? Cerctainly, the syllabus material and
oxams need to be kept up-to-date. But it 1is also impossible
to test on everycthing. New ideas and tools are generally
founded on older omes. As this new knowledge comes along, is
it necessary to continue to test the old? (A case in point:
Is the Part | exam still needed?) True, this new knowledge
tends to lncrease exponentially; but increasing the scudy
material and time propertionately is not the answer.

Reactionary that I am, ['d probably prefer to go back to the
elght 3 hour exam set up. No doubt that's unrealistic. But
I do think we could do a better job within the present
framework - both in terms of present and fucture needs - by
developing syllabus materials and exams which emphasize
concepts and general approaches rather than specifics and
technical minuciaze.

So, let's stay with the present plam, and try co improve upon
ic.

For whatever they may be worth, artached are some comments
from several of our students (past and present).

Thank you for your actention.

Sincerely,
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Appendix 6

COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEM:

1 see a more complicated, harder to administer system that
will produce little if any benefit. 1In the long run, I think
this would make the exam process even more difficult than it
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.

My initial reaction to this system is favorable. I think that
shorter, more numerous exams will tend to promote greater
learning and understanding of the material. With the large
amount of material to know for the current exams, I feel it'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 material 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 would probably be tougher, and those students taking an
entire exam (e.g. 4 parts) would probably be at a disadvantage
to those taking just onme or two parts. The CAS has comtrol
over the former, buc probably not the latter.

One final concera I have is cost. The white paper indicates
that administrative costs would likely increase under EES. T
feel the exams are already too expensive. [ would hope that
the CAS would do everything possible to efficiently administer
the exams and keep costs reasonable.

Overall, it sounds like a good change.

Here are my comments about the new flexible exam structure
(FES). If FES goes in as presented in theory, then I'm
neutral. However, [ have the following fears:

- Will each subpart increase in difficulty year after
year such that the study time per "whole exam'" will
increase? 1If so, then it seems travel time will
increase.

-~ Will studencts 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 half the exams

so maybe the higher exams do help for our job here. But so
far, the exams appear to be mostly a filtering process.
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Appendix 6

COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEM:

My 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
taking the first part. 1If I thought they were going to
segment the exam and be mote sténdardize i tions
they asked, I'd probably say OK.” [f they offer the exams
three tlmes a year versus Fed, Tow Soon will_ue get the
results? A week before registration Ls due for the next exam?

“WIll they really segment the exams and not add more waterial?

Bottom line is they want to control supply - and the exams are
already doing a good job of that.

The first few years under the FES would probably work as
expected. The exams would be more focused and students would
gain a berter understanding of each topic. But, eventually
the original intent would be lost, and there would become 20
exams rthat 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 25-30%. This will not
make it easier to get through the exams. I am definitely
opposed to this!

[ am against splitting the current exam system into the FES.
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) 1 do not like the possibility (ultimately) of 20 four
hour exams. ;

FRTY.O RO

) e,
AN
; P ;S YV\CQ_L\JLLN'
4) Specialization of material could make it harder to pass G
"Fxams. (Part 4 in the past was taken with life f?“*LA
gotuaries). For example, reserve macerial, by itself, 3 , ¢vac4i*il‘

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:

This concept can only increase the amount of time thac will be
required to prepare for each exam; and, more cthan likely, the
amount of time required to pass the exams.

The FES adds a requirement of minimum proficiency in each
piece of an exam. This is a greater requirement than at
present. In addition, fracturing the exams into pieces will
foster more specialization to "pass" each part. Consider Part
7 - if the exam is split into a Reserving Exam and an Annual
Statemeat Exam, we will have to compete separately agaianst
actuaries who do reserving as their functiom and against
actuaries who put together the annual statement. This will be
much tougher than competing against the sameé actuaries omn both
pieces combined. Thus, because of actuarial specializacion,
the knowledge necessary to pass individual pieces of an exam
will increase. Needless to say, the actuary who takes both
parts of the Part 7 exam will need to know comnsiderably more
detall to pass the exam than is necessary now.

The greatest danger in the FES program is what happens in the
future. As the pieces become more competitive, the exams will
need to be expanded in scope, detail, or length. Each piece
will become an exam requiring sufficient study to preclude
adequace preparation for another piece. 1Isn't chis breaking
up of exams rhe way new exams are born?

If the CAS wants to improve the education of the actuary, this
will do Lt. The cost will be greater travel time, regardless
of what the commirtee may say. Let's be honest, CAS, this new
program will make it tougher to pass each exam and require
more time to do it.

8. 1If administered well, it appears that the pros and cons were
fairly well itemized.

There appears to be recognition expressed in the White Paper
thact, 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”. 1I'm
possibly influenced somewhat by my personal standing, but I
don't see that the pros presented outweight the coms.

Additionally, two general areas are not being given proper

consideration, in my opinion. The two are, admittedly,
related.
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(Cont'd)

COMMENTS FROM STUDENTS RE PROPOSED FLEXIBLE EXAMINATION SYSTEM:

8.

(A) SPECIALIZATION - even if those persons administering
the exams in the future understand and implemenc the
intentions underlying the current thinking and cthe
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 cthat part {omniy). Given
the competition and minimum standards, that musc
lead to a similar type of competition as we have
now, but for 20-30 exams (subparcs) instead of ten.

The white paser does not laave me tg belisve thar
lne wihite paper does act leave me telleve Lhat

this is anyone's intention, alchough perhaps it is.
b4 gh p P

(B) Each exam (subpart) would become 15-20 questions and
be tested for 60-90 minuctes. 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, bur what they mean, e.g.
is that in giving a final exam, if you ask 100
questions and test for 5 hours, you will 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 "besc" studentc
might happen to miss that topic, or he/she might
punch a # on the calculator wrong , and come up with
the wrong answer and a FAILING grade. The "worsc"
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.

1 just have one main question about all of this: 1Is the CaS
more concerned about the quality of background of the on-
board Fellows or the Fellows-in-process? If the concern is
only about those Ln process, perhaps the spLLtCLng of exams
makes some sense in theory. In ac:uai practice, hcwever, a
battery of tests makes more sense since a synthesis is what
is required on the job. Perhaps one battery for associate,
and a second for Fellow.

1f, on the other hand, the concern is for on-board Fellows,
continuing education in somwe form is the answer. The true
scholar constantly upgrades his/her knowledge. Others who
consider the exam process a means to an end will probably
not upgrade themselves. With time, they become out of dare.
To my mind, conCinung 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

nana<c|nn than thoge who fi

ished 25 years age. To splic
Che 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. [
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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CASUALTY ACTUARIAL SOCIETY

Charles A, Bryan
President

277 Park Avenue
30th Floor

New York, NY 10172
212-773-1871

December 24, 1990

TO: Members and Persons Pursuing Actuarial
Designations of the Casualty Actuarial Society

RE: Recent Board Decisions. Regarding

A Partitioned Examination System has been the focus of considerable study and discussion
within 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.

Atits November 11 meeting in New Orleans, the CAS Board of Directors received the final
report of the Partitioned Examination Task Force and the recommendation of the Education
Policy Committee and the Vice President-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 Board's November actions and reports these actions to you.

September 1988 Board Action

The CAS Education Policy Committee was asked to address the issue of whether the CAS
should adopt a Flexible Education System, similar in some respects to that implemented by
the Society of Actuaries. The Education Policy Committee report was presented to the
Board of Directors at its September, 1988 meeting. That "White Paper” 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 recommendation:

As a result of our deliberations, the Education Policy Committee
recommends that the CAS adopt & 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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Members and Students of the Casualty Acmarial Society
December 24, 1990
Page 2

ability of the CAS to achieve educational objectives and in the quality of
education, without affecting materially the type of FCAS graduate
overdn~ad
plwuvw.
The Education Policy Committee report concluded with a section entitled “Additional
Considerations for Implementation.” In that section, the committee listed six additional
considerations:

1. There should be minimal effect due to any new system on candidates
succeeding under the current system.

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

jramlamiantatian mrasana
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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.

codified, with the intended effect in all such areas clearly described
and subject to an approval process that includes the Board.

It is therefore further recommended that lmnlemenmtmg p!a_ns be
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s
report by unanimously passing the following motions:

That the CAS Board endorses the concept of smaller examination units for Parts 4
through 10. Tt directs the Vice President-Membership 1o 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.

1989 Activi

Subsequent to the 1988 Board action, the Partitioned Examination Task Force, chaired by
Jerry Degerness, 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 from our membership 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 meetings.

In addition to Jerry Degemess, the Partitioned Examination Task Force was staffed by
cight hardworking individuals representative of a significant cross-section of the CAS, by
type of work, length of CAS membership, and geography. The Task Force's assignment
proved even more demanding than originally anticipated, and the individuals on this Task
Force have all contributed significantly to the Task Force and the Casualty Actuarial
Society. They deserve our heartfelt thanks and appreciation.

We anticipate publishing the final report of the Partitioned Examination Task Force in an
upcoming issue of the Actuarial Forum. The Board considered a draft of this report at its
September, 1990 meeting. An oral presentation of the PETF recommendations was also
made at that meeting and substantive and lengthy discussion took place. The
recommendations of the PETF 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
related to exam performance.

3. Subject to the appropriate study, partition Part 4 into 4A (interest
and life contingencies) and 4B (credibility theory and loss
distributions).

4, Not partition, at this time, beyond Part 4.

Education Policy Committee R 1ati

The Education Policy Committee considered the PETF recommendations at its October 23
mecting. The recommendations of the Education Policy Committee were:

1. Partition Part 4 effective in May of 1992.

2. On part 5, the committec was evenly divided (3 yes, 3 no) as to
whether Part 5 should be partitioned in the near future.

3. Not partition Parts 6 and 7 for the foreseeable future.

4. Defer consideration of partitioning the Fellowship exams for the
foreseeable future.

5. The committee also suggested continued study of the potential for
partiioning 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.
£ Tinally the srnmmittas sanamsmmandad that the Raard antharisa tha
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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.
Yice President-Admissi R fati

The Vice President-Admissions presented 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

of Directors: S ST

1. That the Executive Council be charged with developing a

AMonacantant Infomantian Cuatam that wrill at a mainicanns allaw tha
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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 pieces, effective in 1992.

3. That the CAS partition Part 5 into two pieces, 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.

Board Actjon

Between the September and November Board meetings, Board members exchanged with
each other, in writing, their own feclings 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
summarized as follows:

- Dact A 1u=ill ha nartitianad affantivae Mav of 1009
s ranswiaoo i LT Tk

. Parts 5 will be partitioned effective November of 1993,

. Both Parts 4 and 5 wili 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
deferred for a least three years.
. The transition rule currently in place for Part 5 will be extended for

on¢ year through 1992. Since Part 5 will then be 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 credit 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 be partitioned into two picces: 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; SB 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 disclosure, it is our intention to publish the original report of the
Education Policy Committee, the report of the PETF and the letters containing the most
recent recommendations of the Education Policy Committee and the Vice President-
Admissions in a forthcoming issue of the Actuarial Forum. 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 strong 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.

Sincerely yours,

Charles A. Bryan
President
Casualty Actuarial Society
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THE ECONOMIC THEORY OF RISK AND INSURANCE
(REPRINT)

Allan H. Willet
(Introduction by Glenn Meyers)






Risk Theory in 1501

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 $5.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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Reprinted by permission of
The S.S. Huebner Foundation for Insurance Education.
All rights reserved.
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THE S. S. HUEBNER FOUNDATION
FOR INSURANCE EDUCATION

The S. S. Huebner Foundation for Insurance Education was created
in 1940, under the sponsorship of the American Life Convention, the
Life Insurance Association of America (then the Association of Life
Insurance Presidents), and the Institute of Life Insurance, and operated
under a deed of trust until 1955 at which time it was incorporated as
a Pennsylvania nonprofit corporation. Its primary purpose is to strengthen
and encourage education at the collegiate level. Its activities take three
principal forms:

a) The providing of fellowships and scholarships to teachers in
accredited colleges and universities of the United States and
Canada, or persons who are contemplating a teaching career in
such colleges and universities, in order that they may secure prep-
aration at the graduate level for insurance teaching and rescarch,

&) The publication of research theses and other studies which con.
stitute a distinct contribution directly or indirectly to insurance
knowledge.

¢} The collection and maintenance of an insurance library and other
rescarch materials which are made available through circulating
privileges to teachers in accredited colleges and universities desir-
ous of conducting rescarch in the insurance field.

Financial suppoct for the Foundation is provided by contributions
from more than one hundreed life insurance companies sod proceeds fram
the sale of Foundation publications.

The program of activities is under the genefal direction of a Board
of Trustees representing the life insurance institution. Actual operation
of the Foundation has been delegated to the University of Pennsylvania
under an administrative plan submitted by the University and approved
by the Board of Trustces. The University discharges its responsibilities
through an Administrative Board consisting of six officers and faculty
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 Peansylvania.
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FOREWORD

This is an unusual volume. It is a reprint—of a doctoral disserta-
tion—originally published in limited quantity just fifty years
ago~with copies now virtually unavailable. But its true signif.
cance lies not in such facts but in the continuous recognition that
its contents have received from insurance educators and econo-
mists. As Dr. Robert Riegel, Professor of Statistics and Insurance
at the University of Buffalo, said in his letter urging that the
Foundation issue this under its imprint, "One of the classic
books on Insurance is Allan H. Willett's The Economic Theory
of Risk and [nsurance, published as one of the Columbia Studies
in History, Economics and Public Law. This has long been a
scarce item, in fact, impossible to buy, although every student
of Insurance knows thut it wus the first and still remains the
best discussion of the economic principles of Insurance.”

Publication of such a volume is in accord with one of the
primary objectives of The S. S. Huebner Foundation for Insur-
ance Education, which is to publish research theses and other
studies that constitute a distinct contribution directly or indi-
rectly to insurance knowledge. In conformity with this objective,
the Foundation has already undertaken the issuance of two
series of volumes, known as “Huchner Foundation Lectures”
and "Huebner Fonudation Studies,” the fitat seties camprising
a compilation of addresses on selected insurance topics and the
second presenting the results of thorough research in specific
areas, In re-publishing Dr. Willett's thesis it seems appropriate
to group it with the “Studies” series.

The probability of a volume proving useful to teachers 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 sought
by the Administrative Board on the wisdom of publishing this
particular work were unanimous in their conviction that the

v
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Foundation would be rendering a genuine service to insurance
teachers and their students in taking such action. But its value
to others, such as teachers and students in pure and applied
economics, and persons concerned with the broad areas of busi-
ness organization and management, should not be overlooked.
In fact, when comparison is made of the status today of insur-
ance education and of collegiate education for business generally
with the relatively small beginnings that had been made along
both lines when this dissertation first appeared, it is not incon-
ceivable that its benefits may be more widespread and significant
during the half-century to come than in that which has passed.
Dr. Willett, son of a Baptist minister, was born in 1863 at
Southwick, Massachusetts, He prepared for college at the Connec-
ticut Literary Institution, from which he entered Brown Uni-
versity where he specialized in Laun and Greek. After his
graduation from DBrown in 1886, he taught the classics for a
number of years in sccondary schools and in Urbana University,
Urbana, Ohio. A growing interest in the field of economics
prompted him to enter Columbia University in 1898 and to study
for the doctorate, with particular emphasis upon the economic
theory of risk and insurance. He received the degree of Doctor
of Philosophy in 1901, submitting the thesis here presented in
partial fulfillment of the 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 War I
he wus engoged in wi work in Washington with the Burean of
Labor Statistics but in 1920 became Statistician of the National
Coal Association, with which he remained until his retirement
in 1939. He now resides in Biloxi, Mississippi. 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 Merrill Hosmer Willett, Civil Engineer,
Metropolitan Board of Transportation, New York City.
Grateful acknowledgment is made to our versatile author and
to Columbia University Press for granting to the Foundation

482



FOREWORD ix

the right of reprinting. It is in nowise a reflection on them to
point out that, although publication of this volume has been
sponsored by the Foundation, the very nature of the purposes
for which the Foundation was created precludes it from taking
an editorial position on controversial theories or practices
relating to insurance.
Davip McCAHAN
Executive Director
The S. S. Huebner Foundation for

Insurance Education
Philadelphia
September, 1951

483



CONTENTS

FOREWORD
PREFACE

INTRODUCTION

GENERAL THEORY OF DISTRIBUTION
THE STATIC STATE
Conception rcached by a process of abstraction
Risk as a disturbing factor

Distinction between the ideal Static State and the approxi-

mate Static State

PROFIT AND THE ENTREPRENEUR
Economic character of the captain of industry
Nature of profit
Distinction between profit and other monopoly gains
The entreprencur as the recipient of profit
The capitalist-cntrepreneur

CHAPTER 1
Tur NaTure oF Risk

Appearance of accident due to limitations of man’s knowledge
Distinction between chance and uncertainty

Risk related to uncertainty

How degree of risk may be estimated

Effect ol increasing the number of risks

Arca of uncertainty

CHAPTER 11
CrLasses oF Risks

Economic and extra-economic risks
Personal risk
Risks to capital and risks to labor
Positive and negative loss
Static and dynamic risks
Developmental risks
Comparison of static and dynamic losses
Other classes of risks

xdii

Pace
vii

xi

xvii
xvill
XVl

xXih
XXV

XXV
xXXVii

W o0 =3 U e



xiv CONTENTS

CHAPTER 111

‘THE Cost oF Risk

Repellent influence of uncertainty

Disturbing factors

Effect of inequalities of risk upon the apportionment of capital
Effect of the law of diminishing utility

How cost of risk may be estimated

Burden rests upon consumers

CHAPTER 1V

THE AssumpTION Or Risk

In what sense risk-taking is productive
Social gain from the assumption of risk
How the amount of the reward for risk-taking is determined

Distinction between reward for risk-taking and accidental gains
and losses

Reward obtained through the insurance fund
Insurance fund includes only accumulations for uncertain losses

CHAPTER V

THE REWARD FOR RiIsk-TAKING

Capitalists assume risks and reccive the reward
Pure interest and the reward for risk-taking
Interest and the insurance fund

Profit and the reward for risk-taking

Relation of the entrepreneur to risk

Advisability of making the reward for risk-taking a scparate cate.
gory of distribution

CHAPTER VI

Wavs oF MEETING Risk

Avoidance, prevention and assumption

On what principles the choice is made by a man in isolation; by
a man in society

Eftect of society on risk and on prevention
How far preventive measures will be adopted

485



CONTENTS

Social methods of meeting risk; distribution of losses
Corporations

Mutual guarantee against loss

Transfer of risk

The capitalist-entreprencur as insurer

CHAPTER VII

INSURANCE

Definition of insurance

Gain from combination of risks

Other economic benefits of insurance

Cost of insurance

Insurance as a method of distributing losses

Insurance not gambling

How entrepreneurs choose between prevention and insurance
Accumulations by insurance companies

Productivity of the insuring capital

In what sense all insurance is mutual

CHAPTER VIII

CoxNcLusIioN

Influence of risk on the accumulation of capital

Relation of the entrepreneur to developmental risks
Speculation as a mcthod of creating security

General summary of the static theory of risk and insurance

XV

Pact
62

62

63

94

100



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. 1t 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 explanation may be in order with regard to my fail-
ure to give credit to others in all cases for ideas which have been
published betore. 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 explained 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 were-read. After their importance had come to be appreci-
ated, it was not always possible to trace them to their sources.

It gives me pleasure to acknowledge my indebtedness to my
friend, Prolessor James P. Kelley, 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.

ALLAN H. WiLLETT,
Columbia University, May 20, 1901.
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xxiv THEORY OF RISK AND INSURANCE

It is clear that under free competition such a profit must
always be transient; it can ¢ndure only while the monopoly en-
dures, 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 reduced cost and the price
drops to the level which the new cost justifies. When that point
is rcached, if we disregard sccondary 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 permancnt net addition to the
nro(_h_xcuviw of all ¢ iLal and labor, hrmmh the {all in the nr ce
of the commodu).

1t is clear, therefore, why profit may properly be called a dy-
namic income. If ali dynamic changes were to cease, unequal
rates of productivity of capital and labor in different 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 proft

Jdd endy

wot nanluen lang ae the infllue
WOLLIG enaiilt

only sc long as the influence
was felt; with the attainment of the perfect static adjustment it
would entirely disappear.

Profit, then, appears as a result of the abnormal productivity
of capital and labor in some pare of the industrial system. Like
all abnormal gains, it is duc to a monopoly advantage. But it by
no mcans follows that all monopoly gains ought to be classed as
proﬁt. Profit has to be distinguished from certain permanent
monopoly gains which either Ldpudl or labor ii‘ldi'v‘idi.iaii‘y‘ may
create, and which they ave, therefore, able to retain as their own
income. I certain laborers are in a position to prevent the free
low of labor into their industry and so to kcep up the marginal
productivity of labor in it, they may be at the same time in a
paosition to force {rom the employers, in the form of higher wages,
the entire excess product; and in the same way, il certain capi-
talists have a similar monopoly power, they can appropriate to
themsclves the resulting monopoly gain. If, however, 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 patent-right, the resulting abnormal product is an entre-
prencur’s profit. Profit is duc to the increased productivity of

of the dvnamic chane
ot the dynamic chang

fb
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INTRODUCTION XXV

lHC uluustry as a wiiole. Laborers as such have no cxalm io ll, a3
they are entitled o no more than the market rate of wages;
capitalists as such cannot appropriate it, as their reward is de-
termined by the market rate of intevest. The monopoly gains of
labor ulone or of capital alone are created by the agcn(s which

rnrnnrn them: nrohit i€ an owvira
LR S S

he syroduct, created by capital and
recel them, pront 1s al bH crea

oduct, by capital and
labor as the result of a localized increase of producmn). which
neither is in a strategic position to cJaim for itself.

It is profit as thus defined which Professor Clark regards as the
peculiar reward of the entrepreneur. Considered from the side
of his income, the entreprencur is a4 person who is in a position
to appropriate the results of the extra productivity of capilal
and labor. The person to whom such extra gains accrue in any
uu}uau'y' is the person who has the }Cb' l'iglli to the residual
product of the industry, Cases can be imagined in which they
would accrue to one who had contributed neither capital nor
labor. Such a person would be a pure entrepreneur, and his in-
come would be pure profit. But it is evident that generally speak-
ing the residual cluimant or entreprencur is at the same time a

.tpmlllst. He owns the whole or a part of the capital invested in

the indusery, and his claim to the residual share of the product
is based on his property rights. Such a person combines the func-
tions of capitalist and entreprencur, and only that part of his
income is profit which is in excess 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 concention of the functi

cpren el In funchion

prencur which is obtained by cnnsulcrmg them from lhc side of
income. T'he residual claimant in any industry s the entre
preneur. Evidently it is impossible to reconcile this conception
with the popular one described above. If the same term is to be
employed to denote the person who is entitled to the residual
share of the product, called profit, and the person who renders
the complex industrial service commonly attributed to the entre-

Broanour it ie nnc
r‘\-ll\-ul‘ it 49 I

of industry who are not residual claimants, and, second, that
there are no residual claimants who are not directors of industry.
Neither of these claims can be established unless we give to the
term director of industry a much broader meaning than it has

1=
=

[

reward of the entve.

ossary 1o shaow, first that there are no directors
M\,JJ“.] BLZ JLEVINY, T D4, MIIMRY RITLI L SHIN MW ULV LLE D



Xxvi THEORY OF RISK AND INSURANCE

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 prnﬁr which mav appear; but common economic usage

roft wilicii m 4y appeal, bul cominoi CLOUNOILC UsQEs

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 hand, 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 introduced 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 docs not
justify us in denying to such a person the title of entrepreneur.

If the preceding analysis is correct, it is impossible to establish
any necessary and universal connection between 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 been 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
adopt a conception of the entrepreneur which connects him with
a distinct form of income, than one which is buased on a complex
form of activity, with no definite significance for distribution.*
Functiona! distribution must logically precede personal; and for

the purpose of a discussion of functional distribution terms must
be defined in such a way [}1?{

ach economic arent mav he con-
be denneg 1n such a w 12t each €co 1t may bhe ¢

HULEIC agtl ina

€

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 entreprencur has a certain functi bhut

on t is of a passive, mercantile
T'he cnireprencur has a certain wlion, i1 tie

i
it is of a passi 1ereant

nature, not to be confoundcd with the active function of the captain of
industry. T have placed a great deal of emphasis upon the income, because

it is easier to identify the entreprencur by means of it than in any other way.
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INTRODUCTION xxvii

It is customary in economic analysis 10 speak of capitalists and
laborers as though they were always separate and distinct per-
sons, It is just as convenient many times to use the conception of
a pure entreprencur, a man who is neither capitalist nor laborer,
and whose income includes neither wages nor interest. It is neces.
sary to think of him as a person who has no capital of his own,
but is able in some way to obtain capital from others by paying
the market rate of interest; who perforins no labor on his own
part, but hires the labor of others at the market rate of wages;
to whom the product of the industry in the first instance belongs,
and whose income is pure profit, the et return which he can
obtain for his product in excess of the wages and interest that
he has 1o pay for his labor and capital. In the discussion which
lollows the termy pure entreprencur is alwiss to be understood in
this sense.

The pure enureprencur with no capital of his own would be
at a great disadvantage v the actual world. There are few owners
of capital who would be willing to give the use of it to persons
with no security to offer for ity safe return. The more common
form of entrepreneur is one who has some capital of his own
which serves as a guarantee fund and enables him to obtain more
capital from others. T'o such a person Professor Clark has given
the compound title caprtalist-entrepreneur. 1 shall use that terin
to denote a person who cmploys his own capital and that of others
in the production of conunodities, who is the original owner of
the product of the industry, and whose income consists of in-
terest on his own capital and whatever net profit may be realized
in the sale of the product, Whether speaking of the pure entre.
preneur or of the capitalist-entreprencur as above defined, 1 shall
[or the most part leave out of consideration that portion of his
income which is attributable to his own labor and which would
properly be classed as wages. A pure entreprencur is one who is
entrepreneur and nothing clse, and whose income is normal
profit; a capitalist-entreprencur is one who is entrepreneur and
capitalist, and whose income consists of interest and profit. And

3 This term atones by its definiteness for its lack of brevity., Precident
Hadley has used the term speculator with much the same meaning, but this
word is used in too many other senses o be very precise. Its indefiniteness is

Erobahly partly responsible for the large but vague part which risk plays in
is theory of distributinn,
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xxviit THEORY OF RISK AND INSURANCE

while, as has been shown, thecre 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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xxil THEORY OF RISK AND INSURANCE

distribution his income falls; or we may differentiate the various
forms of economic income, and idenlify the entrepreneur by the

fact that

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 entrepreneur
by considering what he does, and not what he reccives. He is
regarded as the captain who marshals and directs the productive
forces of society. He brings together labor and capital, to co-

L .. Ao Pt PO g
at nc¢ reccives a qaistiinct

operate in the producuon of the commodmes 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 expenscs,
and to adopt such improvements when introduced by others. It
is the activity of entrepreneurs which is continually causing
rhvprgﬁnrﬂ: between exnense of nroduction and onrice, and it is

................. pPeast O pPPOGRL0N aniG price, anc 1t 1s

the competition of entrepreneurs whnch tends to annihilate these
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
AFILL 130 L1IVUwiiIG “l"}\.alo @Y rvrd \5\-5 v Ill“llas‘-lll\.lll' LU UrLiiLl ) i 1D

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 and 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 mav he a2 canitalist and if he is }IIE ‘nrnmo containe an ela.
il day WU A Lapitaiiot, @il il 4iC 19, 1S slunng contains an &:¢

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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INTRODUCTION xxiii

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 alter allowing for the payment of all labor and capital
employed, his own included.

Now in the accepted nomenclature of economic science, the
term enireprencur has come to designate this director of industry.
But it is evident that such a conception is extremely complex,
involving more than one of the distinct forms of economic
activity. It is consequently of little service in attempts to solve
problems of distribution. The chicf reason for differentiating the
entreprencur from the other moductive agents is the desire to

dispose of the element in distribution which is neither wages nor
interest, and which is commonly called profit. In other words,
the conception of the entreprencur which will be useful in eco-
nomic analysis is the one which is obtained by approaching the
problem from the side of reward instcad of that of activity.

All wealth is produced by capital and labor. In an idcal static
state the producmm of all units of upn.ll is the same, and cach
i hare in the distrib 34
the product specifically anributable to it. 'The sane thing is true
of labor. Interest. the return to capital. and wages, the return to
labor, absorb the entive net product of industry. But in a dynamic
state this uniformity of productivity does not prevail. Dynamic
changes are continually disturbing the static adjustment. An im.
provement in technigue, for example, introduced in a particular
factory bc]onging 1o a special industry, reduces the expense of
‘)ludllkh‘lg thic Ll!illlllll\}ll\ which the faco ory turns Gt So L’H‘-g
as this factory has a monopul) of the improvement, it may con.
tinue to sell its output at the price fixed by the former cost of
production. The same aiount of product can be turned out with
a smaller amount of capital and labor, or a larger amount of
Plgdug[ with the same amount of rnnn‘ll and labor. That is, the
productivity of each unit of lubor and capital in the group is
increased. The excess of receipts over expenses of production,
with market wages for labor and intcrest lor capital inciluded 1n
the latter, is profit. Its source is usually in a dynamic change,
resulting in a localized lowering of expense of production, or,
what is the same thing, in a localized increase in the productivity
of capital and labor,
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xviii THEORY OF RiISK AND INSURANCE

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 arc in operation, the jatter causing new discrepancies be-
tween actual values and normal values, and the former gradually
obliterating them after they have been created.

It is no part of my task to attempt a complete statement of the
specific productivity theory of distribution, or to enter into a
discussion of the argumcents 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 2 more unsettled condition than the doctrine of the
entreprencur, a preliminary explanation of the conception of his
function on which the argument is based scems indispensable,

THE STATIC STATE

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 successful 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
more or less indefinite and incomplete way, Professor Clark has
done definitely and completely. He has made a clear and precise
distinction between the [orces which are responsible 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
static 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 eco-
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INTRODUCTION XiX

nomic phenomena which occasion new variations in the produc-
tivity of different units of labor and capital.! These are caused by
dynamic changes, which may be grouped 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.? Morcover the process of abstraction cannot stop here. If
all dynamic changes were to cease, the ideal static state would
never be realized in human society. There are other assumptions
which have to be made, such as a high degree of mobility of
capital and labor, the uniyersal prevalence of the economic mo-
tive,* and the power of accuratcly foreseeing the future. These

1 Professor Clark in his classification of dynamic changes includes only such
as are found in a progressive society. But he recognizes lﬁaz a complete science
of dynamics would have to include a discussion of the effects of changes in the
opposite direction, a theory of retrogression as well as a theory of progress.

2 It has been suggested that changes in legal relations ought to be recognized
as a separate group. This would tnddude changes in laws affecting property
rights, [ranchises, taxation, immigration, and the like. Manifestly such changes
have a very disturbing cffect on economic relations; but it is only in so far as
they bring about cconomic changes. They are primarily social, and all the
possible secondary changes of an economic nature are included in the classifca-
tion given above.

3 The relation of competition to the static state has been discussed by
Mr. Padan in a recent number of the Journal of Politicat Economy (Vol. ix,
no. 2, p. 182, et seq.). He proposes to include “circumstances of competition”
as "an important agent of a highly dynamic character.” His idea of the
static state involves the absence of competition. According to his conception
“a static state is simply an instantancous photograph of a dynamic period
(sic) at any moment.” Manifestly such a static state “is incapable of settin
a standard (of wages and interol) beaanse it i incapable of creating one”
The unequal rates of wages and merest brought about by the previous
dynamic changes would simply be perpetuated. But it is very different with
the static condition here described. If the dynamic changes above enumerated
were to ceane, there wonld be a period dusing which capital and latwe
would be shifting from group to group. seeking the most advantageous
cmployment., Alier a time, howesver, the existing amount of the two agents
would he sa apportioned that all units ol each would be equally productive.
and there would no longer be any reason for shifting. Mr. Padan tries (o
make it appear that we have here two kinds of static state, and that in the
former, according o Professor Clark, competition is imperfect, and in the
latter perfect, and that perfect compcetition is no competition. The fact is,
of course, that the intermediate condition iy not a static state, that the static
state is reached only when the condition of uniform productivity prevails,
that such a condition would be permanen: for Jack of any incentive 1o change,
and that competition. or the desite to improve one's cconomic condition, s
assumed to be just as “perfect,” that is, "active,” in the onc state as in the
other. In the ideal static state ity etfect iy not seen in motion because there is
no advantage to be gained by movement. But to say for that reason that it is
absent is as absurd as 1o say that the foree of gravitation is not arting on the
water in a pond il there is no motion of the diops,
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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 wages and interest are not determined exclusively by
economic considerations, and the result of an industrial operation
does not always agree with the expectations of those who enter
upon it.

It is the influence of the last of these disturbing factors on
static rates of wages and intercst 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 a
regular periodicity which in a scries 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 accuratcly foreseen and
provided for, The unreasoning vagaries 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.

While 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 realized. Every such loss is in itself a dynamic
change. The possibility of such chance variations is one of the
conditions under which economic activity is carried 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 of accidental loss, and to
assume a degree of certainty in human affairs which does not
actually exist. The purpose of the following discussion is to re-
store to this conception the clement of risk, and to determine in
what way the static state, as it can be realized while risk exists,
ditters from the ideal static state for whose realization the absence
of risk must be assumed. If men should acquire no greater con-
trol over the forces of nature and no better devices for restraining
the irregularities of human conduct, than they now possess, and
if knowledge and ability to {oresee the future should remain in
their present imperfect condition, the static state which would
develop even after the lapse of a long period of time could be
only approximately perfect. Rates of wages and interest would
not exactly coincide with static rates. Why they would vary under
the influence of risk, and to what degree, are the questions which
we are to try to answer. As a matter of convenicnee we shall refer
to the perfect adjustment which would be reached in the absence
of all disturbing forces, including risk itself, as the ideal static
state, and to the adjustment which would be reached while risk
continued to affect human activity, as the approximate static
state. And we shall first endeavor to discover the cffect 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 degrce
the introduction of insurance will modify this influence.
PROFIT AND THE ENTREPRENEUR

T'he only phase of the theory of risk which has been discussed o
any extent has concerned the relation which it bears to the func.
tion and reward of the entreprencur. Does the income of the
entrepreneur consist in whole or in part of reward for assuming
risk? The answer to that question will evidently depend on the
definition which is given to the term entreprencur. It is neces-
sary, then, to state clearly the sensc 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. We may seek to dctermine what forms of activity he
carries on, and from them infer under which of the categories of
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CHAPTER |

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

har lhoon a "a\ynr\'n thoma Af naote and nhilacanhare af all acac
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“The best laid schemes o' mice an’ men Gang aft agley,” and
the possibility of such a mischance profoundly medifies the con-
duct of rational beings. In their economic activity in particular
the influence of uncertainty can be clearly discerned. While exact
mathematical measurements are in the nature of the case impos-
sible, the direction of this influence, and to an approximate ex-
tent its deg'ree. ma)' be ascertained. It has long been considered
a comim npmcc of economic lncury’ that the reward of fipiial
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 phcnomena of risk and risk-taking, and to determine

the laws which govern them. The n

tne iaws wnit ew interest in the suhiect hae

h govern them. The new inte in the subject has
sprung for the most part from discussions as 1o the exact nature
of the function and reward of the entrepreneur, Professor Man-
goldt in Germany, and Mr. Hawley in the United Siates, have
made independent attempts to elaborate a theory of distribution
in which the assumption of certain risks shall be the special fune.
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.

We are told by the philosophers that all the activities of the
universe are obedlcnt to law. Nowhere have they left any oppor.
3






4 THEORY OF RISK AND INSURANCE

tunity for the 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 be-
cause we do not know all the previous conditions or all the laws

yring tham thar a narticiilar nhanamasnan annaare ta 11e tn
i o thém tnhat a artituial pUlaUIinlluun apptais W wus

occur by chance. In this sense, then, chance is purely subjective;
it is merely an appearance, resulting from the imperfection of
man's knowledge, 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 the attaina-
ble knowledge of the preceding conditions. If the only fact known
about the condition of a number of balls in a bottie is that there
is an equal number of white ones and of black ones, there is an
cven chance that the first ball to come out will be white, and
this chance is independent of any personal peculiarities of the
person who estimates it. It is in this ob'ecu\e sense that Lhe term

is commonly used and, to avoid anv posst
I5 Commoiny ustG, and, o aAvolQ ar 1y poOssi

is in this sense alone that it will be used in thc followmg pages.
By chance will be 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 different 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
by coming events which he can definitely foresee and provmc
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

<l
a
-y
0‘
::
~
P

1 This term may also be used to denote the probability that an event has
occurred in the past, when it is impossible to ogtain any certain information
about it. Premiums for the insurance of overdue ships are determined partly
by the chance of ioss as estimated from past experience.
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THE NATURE OF RISK 5

the chance, or the degrec of probability, and the degree of un-
certainty. Manifesily the greatest degree of uncertainty does not
accompany the greatest degree of probability. When the chance is
zero, the uncertainty is also zero. A slight degree of probability
brings with it a slight degree of uncertainty. But the two cannot
go on indefinitely increasing at the same rate, as at the end of the
serics we should have the absurd combination of the highest de-
gree of probability, which is certainty, with the highest degree of
uncertainty. The uncertainty is the greatest when the chances are
even, that is, when the degrce of probability is represented by
the fraction 14, In such a case we say that there is nothing to
show what the outcomne will be. As we go from ap even chance
cither towards greater probability or towards less probability,
the uncertainty diminishes, and at either end of the series it
entirely disappears. For example, there is an even chance that
the first card drawn from a perlect pack will be red or black, and
there is absolute uncertainty as to which it will be. If, however,
one of the red suits is replaced by a third black suit, the degree
of probability is altered. The chance of drawing a red card is
now one in four, and the chance of drawing a black one is three
in four. The chance has been increased or decreased, according
to the color whose appearance is made the basis of comparison.
But the degree of uncertainty has been reduced, and this is
equally true of the uncertainty about the appearance of either
color. And after a black suit has been substituted for the remain-
ing red suit, the chance of drawing a red card has been reduced
to zero, and the chance of drawing a black card has been in.
creased to a hindred per cent, while all uncertainty 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 taking a chance, but
more commonly and preferably in an objective sense to dencte
some condition of the external world. To avoid ambiguity its
use in the following pages will be confined to 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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6 THEORY OF RISK AND INSURANCE

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 in
cent, the degree of risk may be said to increase pari passu. 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 undoubtedly be said to run a tremendous risk. But if the
term is used in this sense, it will not be true, as 1 shall attempt
to show later on, that the special net reward for assuming risk
i iably increases as the degree of risk increases. This net pre-
mium increases as the uncertainty increases; but after the point
of even chances is passed, the uncertainty diminishes as the
probability increases. Beyond that point, therefore, the net
premium for risk-taking will also diminish as the probability of
the occurrence of the loss increases. When the loss is certain to
occur the premium entirely disappears, as in the case of the
ordinary replacement of capital used up in productive operations.
As, however, the risks assumed in industrial life are usually well
below the point of even chances, so that the uncertainty as to the
outcome increases as the probability of loss increases, it will be
more convenient to continue the discussion as though such risks
only were to 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 above, My only reason for mentioning it here is to show
why it seems necessary to define risk with reference to 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 th bodied i
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d co
in the external world, of which the subjective uncertainty is
more or less faithful interpretation.?
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2 This definition involves considerable departure from ordinary usage. The
word uncertainty might be used in this objective sense, or a new term might
be coined to designate its objective aspect. But it has seemed betier to keep

tn tha tavem ardinarily ea v sranamicte in this sammantinn To fe fcmmactiocs
L0 UlC WD Ofduniadiay ustU Uy CCOROOIS i WIS onncGiion, il s imporiant

not only to develop more clearly than has yet been done the effect of risk on
economic ‘activity, but also to note that many of the statements commonly
made about it are true only when the term is defined in this way.
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THE NATURE OF RISK 7

Considering risk in this sense, we find that the method by
which the degree of risk may be ascertained depends upon the
rclative perfection of the knowledge 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. No one would con-
sider that the chance at the tenth trial was altered by the fact
that at every one of the preceding nine trials a red card had been
drawn. But when no such definite knowledge of preceding con-
ditions is attainable, the degree of risk s estimated in a different
way. It is ascertained by applying the laws of probability to the
accumulated results of past experience. ‘The chance that a par-
ticular loss will occur is denoted by the fraction expressing the
ratio between 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 case of build-
ings of a certain kind, the chance that a similar building will be
destroyed during the following year is expressed by the fraction
Y00 on condition that there is no appreciable change in the
methods adopted for preventing loss. If for the moment we 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.

But as a matter of fact the loss for the group as a whole is not
likely to correspond exactly with the average luss as determined
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. By 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 average 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 1, 11, 30 and 18 per hundred,
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8 ‘THEORY OF RISK AND INSURANCE

the average is 15 per hundred, but it is ¢vident 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 as before, the actual number for the follow-
ing year would he much more likely to be near the average. The
probable variation of the actual number of losses from the
average may be ascertained by calculating the average of the
actual variations during the series of years under observation.
Thus in the first illustration given above, the variations were
respectively 14, 4, 15 and 3, giving an average variation of 9. In
the second series the variations were 2, 1, 1 and 2, and the average
was 114. 1t is evident, therefore, that the greater the fluctuations
are from year to year in the number of losses, the greater is the
uncertainty as to the number which will occur in a particular
year. It must be borne in mind that risk is connected with the
uncertainty. If the number of losses may vary from 1 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 whatever
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
area of uncertainty includes only the 5 losses from the 13th to
the 17th.

This distinction between the certain and the uncertain losses
is of the utmost importance. If, as 1 shall attempt to show, un-
certainty imposes a cost upon saociety, the removal of the uncer-
tainty will in itself be a source of gain—not that the replacement
of the possibility of a small amount of loss by the certainty of a
large amaunt would result in a net gain, The clfect of the occur.
rence of disaster is in itself the sume, 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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THE NATURE OF RISK 9
with the number of cases included in a group. According to the
well-known statistical law, the figure denoting the probable var-
iation increases only as the square root of the number of cases.

Increasing the number of similar risks a hundred{old increases the

pml)lblc .nmuon l)) only tenfold. If for example we assume that
. of 10,000 cases for a

vation of cases for a
numbcr of years, has shown that on the average one house in
every thowsand is destroyed by fire cach year, the average loss has
been 10 houses a year. But the actual Joss has varied from year o
year. ‘The probable variation of the actual loss from the average
can be determined only by a caleulation based on the actual
losses during the years under observation. But we will assume that

for 10,000 cases this variation is 5. Then i[ there is no ch:mgc in
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next year will probubly be between b .uul 15. ll is probable that
as many as 5 and no more than 15 of the houses will burn, The
area of uncertainty, then, is 10, or 1/10 of 1 per cent of the num-
ber of cases. If we now increase the number of houses exposed to
ndredfold, from 10,000 1o 1,000 000, the a

undredfold, from 10,000 to 1,000,000, the av-
erage loss m” be 1,000, but the pxubnl)le vaniation of the actual
loss from the average will not increase a. hundredfold, from 5
to 500, but only tenfold, from 5 to 50. The actual loss next vear
will probably be between 950 and 1050, The area of uncertainty is
now 100, or 1/100 of I per cent of the number of cases. We have
used the term area of uncertainty 1o denote the number of cases
lying between the largest probable number of losses, or the aver-
age plus the probable variation, and the smallest probable num-
ber, or the average minus the pmhnhlc variation.d We may say
then that the area of uncertainty increases as the square root of
the nuinber of cases, and that its ratio to the entire number of
cases becomes correspondingly less.

Risk, in the sense in which we are to use the term, is, so (o

speak, the objectified uncertainty as to the occurrence of an

RO TR T Y
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31 need not point out that the average variadon itsell denotes only a
probability and ‘not a certainty. There is additional uncertainty as to the
extent to which the actual variation in any year will vary from the probable.
T have not thought it necessary to consnder the \anous devices of the
purposc is 1o show that with the increase in the number of cases the actual
degree of uncertainty for the entire group diminishes, and that fact is
sufficiently well brought out by the use of crude averages.
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10 THEORY OF RISK AND INSURANCLE

undesired cvent. Tt varies with the uncertainty and not with the
degree of probability. In that sensc the degree of risk in any in-
dividual case is a definite quantity. It may be ascertained in somnc
cases by direct observation of the conditions on which the pos-
sibility of the occurrence of the event dcpcnds When such knowl-
Lugt: can not be obtained uu‘CCuy, it is auugﬁi inuuv_uny l)'y‘ d
statistical study of the results of pust experience. The chance of
the occurrence of a loss is denated by the fraction expressing the
ratio between the actual number of losses and the possible num-
ber in a given period of time. The value of this figure varies with
the rpmllnrny 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
Auctuating 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
between the probable variation and the whole number of cases,

tnr 3¢ tha uncer Proto s 'T‘l ~ .\..,L ihila o Sry e
WO 05 Wl unceriainy. Cop S HEMH S nulauuu inic

cases
only as the square root of the number of cases, therefore its ratio
to the whole number becomes less as the number is increased.
Conscquently the more individual cases there are included in a
group, the less is' the uncertainty as to the amount of loss which
the group as a whole will suffer. The lmnlng of these laws upon

economic conduct, and their significance for economic theory,
will appear in subsequent chapters,
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CHAPTER Il

CLASSES OF RISK

7

CAPITAL of any kind is exposed to a certain liability of loss,
but the degree of risk varies greatly in different forms of invest-
ment, In the same way participation in any form of industrial
activity may bring with it some chance of personal xn]ury, but the
uegree of uaﬁg&i‘ is not the same in all uCC'\ipaiiOi‘lS The mini-
mum degree of risk incurred by the choice ol 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-
ments. The former affects directly the willingness of wen o
labor or to accumulate capital; the latter affects their choice of
the manner in which they shall employ their labor or capitall
These two kinds of risk may be called economie, because their
existence is due to participation in cconomic life.

1 m‘.‘i‘e are ot nu risks to which men are C‘\'PGSG ' ihi" f?‘iﬁsi(’ i
of which is not the result of economic activity. In contrast to the
former kind these may be called extra-economic. Of this kind is
the danger of contracting a contagious disease, to which all men
are more or less exposed, or the possnbllu) of the loss of consump-

tion goods by fire or theft. §

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 he is exposed to a certain degree of risk; it is a

dnfferem question how he will act w hen the degree of risk depends
at we shall be

sidas S

1 CL. Haynes: “Risk an Economic Factor,” Quarterly Journal of Economics,
vol. ix, p. 410. Mr. Haynes regards the mintmum degree of risk to which
all capital is exposed as incflective. Such an ad;ccmc, however, can hardly
be applied to it. It is certainly “effective.” but is effect is not of the same
sort as that of the additional risk involied in some investments.

11
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12 THEORY OF RISK AND INSURANCE

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 commod-
ity is higher than its objective exchange value, the loss of the
commodity will cause a greater feeling of discomfort than would
be occasioned Uy the loss of an equauy COSily’ ai‘iluc, 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 posses-
sors on account of their past associations. A particular book or
article 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 attachment
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; and the risk of losing it will have a

sren nil: ce than pl—. riel of lacing an indiffaran ¢ o diess
%l caler inuucendce tian Wi LEON UL 1L IE an inainerent commodl \.)
of equal value. To this possibility of undergoing personal sufler-

ing through the loss of any commodity may be given the name
personal risk. It is so rarely that its influence is felt in the case of
capital goods that it will not be 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 hint. In most
of the risks which he assumes this persanal clement is entirely
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 sufTering, 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-

21t is conceivable that there may be a diminution of risk instead of an

increase, as a result of economic activity, Thus wealth invested in government
bonds is cxposcd to less dangcr than wcalth in the form of lgh pnccd

unvlng horses M:pt for plca:uu. In such cases the Opitvoriiii‘lii‘y‘ of dvutumg risk
will have an influence preciscly the opposite of that exerted by the necessity
of incurring greater risk; but they occur so rarely that they need not be con-

sidered in a general discussion.
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CLASSES OF RISKS 13

bility of obtaining employment. In neither 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 ¢ndure the physical suffering
resulting {rom the accident, just because his income will be 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.

We 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 [ have called the personal element,
while the dangers threatening capital are almost entirely free
from it. This fundamental distinction brings with it others no
less important, relating to the poswibility of transferring risk, and
the effect which this possibility has on the conduct of the person
who makes the transfer. For that reason it seewns inadvisable to at-
tempt to deal with the two kinds of risk in the same discussion.
In the following pages we are concerned almost exclusively with
risks to capital. Whenever it scems necessary to make any state
ments about the relation of labor to risk, they will be expressed
in such a way as to indicate the class of risks to which they apply.

Risks to capital may be classified in various ways from different
points of view and for different 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
event will occur, when it will take place, or in what way—casus
incertus an, quandao, or quomodo, ‘I'hus, with refeience to a par.
ticular 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 greater the number of
these kinds of risk involved in a given case, the greater is the re.
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 future wealth
may never he obtained. We may distinguish these forms of loss as

s1



14 THEORY OF RISK AND INSURANCE

positive and negative. The destruction of a building by fre illus.
trates the former kind; the failure to find the expected market
for a commodity is an example of the latter. This classification 1s
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 to be uniformly
productive, is inconsistent with the cxistence of risk. For risk
involves the possibility of a divergence between the expected
course of events and the course actually realized; and every such
divergence will result in a change cither in the amount of capital
or in its apportionment, and so in a disturbance of the static ad-
justment. The non occurrence of an expected loss will have this
distiebing ettecr as well as the occurrence of an unexpected loss.
In this sense, therefore, the expression static risk involves a contra-
diction 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
certain 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 inanimate forces,
as fire, wind, or water; others by the action of animal or plant life,

3 A slight amount of dynamic risk would also he present so long as there
were slight local changes in the amount of capital, due to the failure of the
actual course of events to agree with the expected course. Every such minute
dynamic change would slightly affect values in other parts of the economic
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 gives 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 10 appropriate to their own use wealth which does
not belong to them. All these forms of loss will continue while
human life endures, 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 are those involved in the possibility of dynamic
changes. Not all dynamic changes, however, are equally impor-
tant in this connection; for it is not the change itsell which con-
stitutes the risk, but the uncertainty about the time or amount of
future changes. Growth of population and increase of capital
take place with comparative regularity, and therefore cause little
incidental foss, except in so far as they may be necessary to one
of the other dynamic changes, and pave the way for it. It is with
changes in human wants, and still more with improvements in
machinery and organization, that the greatest amount of uncer.
tainty is connected.d Those included in the Rrst of these groups
originate on the side of consumption; those in the second, on that
of production. To some extent the former are capable of being
anticipated or even 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 business than the ability to
forecast [uture changes in the desires of consumers. It is impor.
tant to note also that the loss may result from the non-occurrence
of an anticipated event, as well as from the occurrence of one
which was not anticipated; and that the special cost entailed upon
socicty by the existence of risk will have to be borne whether or
not the uncertain loss actually occurs.

4 Certain short-lime fluctuations in human wanis would exist even in the
static state. With cha.nge of season would come chmgu in the consumption of
commodities; and exceptional events, such as the death of a ruler and the
consequent general assumption of mourning. would cause temporary aitera.
tions in the character of the articles demanded. So far as these Ructuations
occurred with uniform regularity, they could be provided for with accuracy
and would involve no risk. So far as the time of their occurrence and the

extent of the change could not be foreseen, the possibility of such changes
would be a form of static risk.
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16 THEORY OF RISK AND INSURANCE

Examples of the losses caused by these dynamic changes are to
be found on every hand. The tide of fashionable travel turns
from scashore to mountains, and large investments of capital at
occan resorts lose their value. Bicycles and automabiles are used
by people who formerly wanted horses and carriages, and the
value of the la i i
able color leaves manufacturers and dealers with stocks of goods
which they are obliged to sell at reduced prices. The ellect of im-
provements in 1echanical and chemical appliances is equally
obvious. A system of strect railways operated by cable was intro-
duced in a western city, and when irs carcer of usefulness had
hardly begun, it was replaced at great expense by a system oper-
ated by electricity. A flouring 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 invesunent of
capital in forms whose usefulness is limited to the production of
a specific commodity, is exposed to the danger of losing its value

throuch discoveriecs or inventions which render 1t obsolete and
ugh ri¢s or 1mventions which render 1t oiet na
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uscless.

There is a special form of dynamic risk which necds to be
pointed out, both on account of the large part it plays in
modern industrial life and because of its great theorctical im-
portance. In a state of socicty like the present, in which wealth
is incrcasing at a rate out of proportion to the increase in popu-
lation, there is always a large fund of newly created capital
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increasing the supply of existing consumption goods or in creat-
ing kinds not before produced. These results may be reached
either through the larger employment of the kinds of capital
goods already in use, or through the creation ol new kinds
adapted 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 employed, the rate 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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improvement ot this kind wiil vield a temporary profit o the
entreprencur who first employs it, but in the end it must result
in a lower rate of interest on all capital. As a second resource
addivional capital goods of forms already cmployed may be used
to create new kinds of consumpnun goods; or, finally, the new
: lied in new kinds of capital goods, inmt i
for the production of consumption goods not before created. H
the new consumption goods produced in cither way is one which
men desire, so that as a result of its production there is a net
increase in the sum of human wants, its influence will be felt
in the direction of a greater willingness of men 1o labor, a con-
sequent greater demand for capital, and a retardation in the fall
in the rawe of interest. The introduction of the new goods and
new machinery abso offers an opportunity for the realization of
temporary profit by those who first produce or use them,

The relation of risk to these different forms of investment of
new capital is readily seen. In the first case no uncertainty is
involved, c\cupt pum bly as to lhc cl.nsnul) of the demand for
COMmmo N 10
there is to be added uncertainty as o the tcchmcal result, a form
of uncertainty which is usually connected to a greater or less ex-
tent with the introduction of any untried appliance or process.
With the progress ol physical science, however, it is evident that
this form of uncertainty is being gradually eliminated, and that
in many cases the successful working ol the new device can be
safely counted upon in advance. There is stil) grcalcr uncertainty
involveld in the creation of new commaodities and new machinery
for producing them. If the new commodity is intended to satisly
an existing need, it may be uncertain how far it will accomplish
its purpose. The claim that it meets 2 long felt want is hardly
sufficient to assure its success. If, on the other hand, the com.
modity precedes the want, and is produced with the expectation
that its own intrinsic merits and extensive advertising mll create
a market for it, the possibility of failure is evidently greatly in.
creased. Finally, il existing kinds of capital goods are used in
producing a new commodity which fails to find a sale, they can
be turned to the employment for which similar machines had
been used before and thus preserve a part of their value; but if
new kinds of machines have to be brought into service, besides
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18 THEORY OF RISK AND INSURANCE

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 attempts to produce new commod-
ities which shall find a ready sale is one of the most character-
istic features of modern industrial life. The rapid accumulation
of capital, the consequent fall of the rate of interest in old forms
of investment, and the large guins to be realized under our
patent system by the creation of a new commodity which appeals
to the public taste, combine to push production out tentatively
in all directions. Large amounts of capital are sunk every year
in experiments which end disastrously, and large fortunes arc
made out of successful ventures. In order to be able to refer
without circumlocution to the risk involved in these experiments,
it seems best to give it a separate name. For lack of a better term
let us call it developmental risk. By that term will be 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 expected
market, or may not perform the work for which it was intended.

To return now to the general distinction between static and
dynamic losses, we find that there are several important differ-
ences between them. A static loss results either from the physical
destruction of the object, in which case the entire loss is a net
loss to society, or from the change of possession, as the result of
carelessness or {raud, which may or may not in itself involve
a social loss, according to the cificiency with which the object is
utilized by the old and the new possessor. A dynamic loss yesults
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 sccond place static losses usually affect one unit or sev-
eral 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 of one machine takes it out
of all similar machines at the same time, and a change in con-
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CLASSES OF RISKS 19
sumption which causes a falling off in the demand for any kind
of commodity affects the value of all existing stocks of that com-
modity in the hands of manufacturers and dealers,

In the third place static losses occur with more or less approach
to regularity, if comparisons are made over considerable periods
of uime, while dynamic losses are very irrcgular in the time and
place of their appecarance. Statistics show that the losses by fre
in different decades bear an approximately fixed ratio to the
possibility of loss. But dynamic losses in one period may vary
greatly from those in another, and in any particular industry the
amount to be cxpected in a given time is almost wholly inde-
terminable. In other words, if large groups of similar cases are
considered, the uncertainty as to the amount of the loss 10 be
anticipated from the action of static forces is far less than the
uncertainty about the amount of the dynamic loss. Or, as risk
and uncertainty are correlative, we may say that the risk of
dynamic loss is greater than the risk of static loss.

These points of unlikeness between static and dynamic losses
are of great importance {or the technique of insurance. Because
dynamic losses are so irregular and incalculable in their appear-
ance, it is impossible to estimate with any approach to certainty
what funds must be accumulated o meet them; and because
when they occur they affect entire classes of goods at the same
time, it is impossible to compensate those who suffer loss, at the
expense of others who are exposed to the same danger, but are
so fortunate as to escape, The result is that while dynamic losses
are the ones which most deserve compensation, because in general
they vceur through no negligence or fault on the part of the per-
sons suflering them, 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 losses is as im-
portant for the theory of risk as it is for the technique of insur-
ance, 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. lts significance will appear
most prominently in the discussion of the activity of the
capitalist-entreprencur and its relation to risk.
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20 THEORY OF RISK AND INSURANCE

Somewhat analogous to the distinction here drawn between
static and dynamic losses is that made by Mangoldt between
technical and economic losses.” A technical loss is duc to the
[uilure of an investment 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 2 machine
to perform the work expected of it, and the loss of a ship at sea.
An economic Joss js due to an unfavorable discrepancy between
the anticipated value of the product and the value actually real-
ized. As un illustration he cites the case of a railroad, physically,
or "technically,” able to perform the work expected 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 Mangoldt's economic losses are all dy-
namic. They are connected with improvements in methods of
production or with changes in human wants. But not all of his
technical losses are static. The [ailure of a machine to do the
work expected of it may be of either kind. It is static il the
machine is of a form already in use, and its failure to work is due
to a {law in its construction, or to the accidental destruction of
the machine itself; it is dynumic, however, if the machine is of 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
Mangoldt includes in the technical group this kind of dynamic
loss, which I have called devclopmental, is shown by his state-
ment that “the danger of failure (in the case of technical risks)
is naturally greatest where there is something essentially 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: Volkswirthschaftslehre, Stustgart, 1868, p. 184.

8 There is a striking similarity between Mangoldt's classification and that
developed at greater length by Professor E. A, Ross. {Sce “Uncertainty as a
Factor in Production,” Annals of the American Academy, vol. VIII, p. 92))
Professor Ross dwells upon the importance of the distinction between uncer-
tainty as to the relation of outlay to product, and uncertainty as to the
relation of product to price; but it is with their influence upon production
that he is primarily concerned, and only incidentally does he touch upon their
relation to distribution.

71bid., 186. “Am grossten ist natirlich die Gefahr des Misslingens da, wo es

sich um etwas wesentlich Neues in Bezug auf Gegenstand, Productionsmittel
oder Methode handelt.”

518



CLASSES OF RISKS 21

it is the special function of the ¢entrepreneur to bear. In an iso-
lated cconomy, he says, economic loss could occur only as a result
of technical loss. When production for exchange begins, there
arises the possibility of economic loss not occasioned by an at-
tendant technical loss, and then the entrepreneur appears. He
produces goods for exchange, and consequently is exposed to the
danger of cconomic loss. It is {or bearing this risk that he obtains
his special reward. I mnust postpone for the present a complete
discussion of Mangoldt's theory. To indicate its imperfection it
is sufficient to point out two things. In the first place it is not true
that a man living in isolation could suffer an economic loss only
as result of a technical loss. A Robinson Crusoe might accumulate
a stock of some commodity with the expectation that it would be
of great service to him, and alterwards discover a substitute so
much more efficient that he would no longer attach any value to
his former accumulation. In the second place no important
service to economic theory can be rendered by a classification of
functions which rests on a distinction of so little significance as
the onc that separates these two classes of risks.

Of other classifications of risk which have been attempred |1
will mention but one, and that only because of a question of
distribution with which its author has connected it. Professor
H. C. Emery distinguishes risks of production from speculative
risks.® Risks of production are enumerated by him without being
defined; but speculative risks, we are told, are "the risks of price
fluctuations affecting the whole market, that is, the distinctively
Conjunctur-risks.” Tt is evident that for the most part this classi-
fication, like Mangoldt's and Ross’s, {s 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 [or 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,” Publications of the American Economic Association, vol. i, no. i,
p. 104.
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22 THEORY OF RISK AND INSURANCE

identity it is the purpose of the article to help determine. As 1
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 significant 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 wants 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 betwecn static and dynamic risks, or about the importance
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of the other classifications which we discussed. I will close this
lengthy chapter with a word of explanation as to the bearing
which any such classification has upon the general theory of risk.
So far as the effect of the risk itself on economic activity is con-
cerned, its place in any classification has practically no signifi-
cance. Risk is the objective correlative of uncertainty about the
relation between present outlay and future return. Upon a person
considering the advisability of any investinent of capital, the in-
fluence of a given degree of uncertainty about the outcome will
in general be the same, whatever 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 degree of risk involved, It is in
the discussion of special phases of the theory of risk, and still
more in the examination of the different devices which society has
adopted for counteracting its unfavorable influence, that the im-
portance of the classifications given above will appear.
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CHAPTER 111

THE COST OF RISK

Risk and uncertainty are the objective and subjective aspects of
apparent variability in the course of natural events. Whatever
clfect risk may have on economic activity is brought about
through the psychological influence of uncertainty. The fundi
mental facts of human naturc on which the doctrine of risk is
based are that in economic affairs uncertainty is in general a
disagreeable state of mind, and that the disagreeableness increases
as the uncertainty increases. This means more than that every
man prefers a certain gain to a probable one of the same amount,
a sure return of five per cent to a possible return of hive per cent
which may never be realized. It means that he prefers a certain
veturn of five per cent to an uncertain rewurn which may be noth.
ing or may be ten per cent, with no indication of where it will
fall between the two limits. As a gencral rule uncertainty exercises
a repellent influence in economic life.

This general statement, however, is subject to numerous quali-
fications. In the first place it is cvident that the same degree of
risk does not have the same amount of influence on all men. This
may be because different men form different estimates of the
degree of risk invelved in any undertaking. In such a case the
influence which will be exerted will depend upon the subjective
estimate of the objective risk: for it is only through the subjective
uncertainty that the objective fact makes its influence felt. It
may be because of differences in the mental and moral nature
of the men. A venturesome, sell-reliant man may find little un-
pleasantness, or possibly even a positive pleasure, in assuming a
risk from which a timid man would shrink; and on the other hand
one with little prudence and foresight will readily incur a risk
which a more rational man would avoid. To some the excitement
involved in assuming risks becomes so attractive that it is in itself
a sufficient inducement to lead them to expose themselves to

24
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THE CO5T OF RISK 2
almost certain Joss. The gambling instinet has entirely overcome
what may be called in contrast the business instinct. The differ-
ence may be due to unlike personal relationships. A man with
others dependent upon him for support will be less ready to take
chances than one \sho h.|s onh himeelt to cunmlu Finally, it

mav ha dua
may ot Gue

the men in question, ()thl things bring qul.ll the man A
large fortune will be less unwilling to expose a definite sum to a
given risk than one with little wealth.

In the second place, the same person is not always affected in
the same way by risks which he estimates alike. This variation
may be brought about in several wivs. It may be because of non-
cconomic considerations, [t the odor of respectability attaches to

an uncertain form of investment, while a safer form has plebeian
associations, these facts may more than counterbalance the effect
of the larger risk. [t may be on account of ditferences in the nature
of the risks themselves. Adam Smith was the first to point out the
unlike clfects produced by a great chance of winning a small
amount, and a small chance of winning u Lrge amount, Reads.
ness to assuimne the latter kind of visk is [requently Lar greater than
would be justified by its true actuarial value, 1o is to this peculiar.
ity of human nature that the excess in the amount of capital
invested in certain extra-hazardous occupations, such as gold-
mining, is partly to be attributed. Finally, with changes in a
man's cconomic condition, his reluctance to incur risk also
changes. As his wealth increases the marginal utility of a fixed
sum becomes smaller, and for that reason his unwillingiiess 1o
expose it to a definite risk also diminishes.

How far the cconomic behavior of mankind in the face of
uncertainty is affected by such considerations as these, could be
determined only by an inductive study. In the discussion of the
general theory of risk we are obliged to neglect all these disturh.
ing elements, and to assume for man's conduct a degree of
regularity which does not actually prevail. Except when a definite
statement to the contrary is made, the argument proceeds on the
assumption that the cffect of a given degree of uncertainty is the
same upon all men, regardless of any peculiarities in the nawure
of the risk or of the persons assuming it.

The first proposition to be established is that uncertainty in
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26 THEORY OF RISK AND INSURANCE

economic affairs is an evil, causing a net loss to society in addition
to all the losses occasioned by the occurrence of unfavorable

canital will ha a2
€a

o . cicdentally dactvraved
Gl pirvds Wi o¢ addiGiniaan

destroyed
during the coming year. On account of the uncertainty as to the
amount of loss which will occur, the 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 time and place of its occurrence could
be accurately {oreseen, Or, to state the same thing in a different
way, if none of the possible accidental loss should actually occur,
but the present degree of uncertainty should continue, the con-
dition at the end of the year would be less favorable than it would
have been if the uncertainty had been absent as well as the loss.

‘This net loss, due to the existence of risk, is the result of the
repellent influence of uncertainty upon normal human beings.
Unccrtaimy is a form of disutility which no one will voluntarily
incur unless Gomelhmo is to be rr:;_;_ngd hv so do na The first nlace
where its influence can be delccted is in the aLcumulauon of
capital. If risk were uniform in all kinds of investment, the
rate of accumuiation in a dynamic society woulid evidentiy de-
pend partly on the degree of risk to which capital was cxposed;
and with unequal degrees of risk in different investinents the
same relation exists, 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 societ y the effect of uncertainty is vist

l
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only in the employment of the capital already in existence. In an
ideal static state capital would he so apportioned that every unit
of 1t would be cqually productuve. ‘'T'he siune thing would be true
of an approximate static state on the assumption that there was
the same degree of risk involved in all forms of invesunent. But
the real world shows no such uniformity of risk. The static state
Whlch would evolve, if dynamic changes were to cease, \xould be
difloran {oc

\ t s of invesunent would voly
R \l‘ll‘.’l\- l\.

nre m 18
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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 recciving 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 degree of uncertainty involved
in them. The flow of capilal into hazardous cnlcrpriscs would

cEase WHHC llS margln.u PI'OQ\ICU\I(Y in ll]CIn was Sllll cnougn
above its marginal productivity in safe investments (o yield the
additional net reward necessary to induce investors to incur the
risk. If the degree of risk in some form of investment is such that
it requires a net return of two per cent above the rate in wle
investments to induce any capitalist to assume it, there is no way
in which competition can do away with the extra two per cent
so long as the degree of risk remains unchanged. The flow of
capital into the industry ceases while the return to it is still two
per cent above the return in safe investments. The extra 1wa
per cent is the incentive necessary to induce anv investor fo
incur the risk, and for that reason no one will bring down the
rate towards the normal level by offering capital for a smaller
rovared

ivywaiu,.

So far in our discussion we have made no allowance for the un.
portant consequences of the influence of the law of diminishing
utility on the reluctance to incur risk. Every unit added to o
man's wealth has less value to him than the preceding unic If
man with $10,000 ventures it in an enterprise in which he runs
a risk of losing it all or winning another $10,000, the $10.000 he
will win in case of success will have far less utility to him than
the $10,000 he will lose in case of fuilure., And if he ventures onh
$1,000, it is still true, in a less degree, that the additional $1.000
will have less utility to him than the marginal $1.000 he alreads
possesses. A perfectly (air wager, therefore, in which due allow.
ance is made for the different degrees of wtility of the sum wag.
ercd to the two parties, is never cconomically justibabie. Thus if
two men, to w hom $1,000 has the same marginal utility, wager i
on the toss of a penny, the one who loses will necessarily lose more
than is gained by the one who wins. There is a net loss 10 the
two by the transaction.

The effect of this psychological principle is obvious. The
amount of the extra remuneration which will be required to in-

duce the investor to incur a risk is mfluenced by the diminishing

dditional units "' he natcpcese §
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28 THEORY OF RISK AND INSURANCE

unit, 9 of the second, 8 of the third, 7 of the fourth, and 6 of the
fifth.! Then the total utility of his capital is represented by 40.
H the utility of additional units continued to diminish at the
same rate, 5 more would have the utility respectively of 5, 4, 3, 2
and I, or a total of 15. Therclore, he would subject himself to
the chance of losing all his capital or of winning another equal
amount, for this reason alone, only when in his judgnment the
chancc 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 6 to 5. Or if we as-
sume equal chances of success or failure, the sum to be gained
would have to exceed the sum to be lost by a sufficient amount
to make the utility of the two sums cqual.

It is evident, then, that the eflect of man's natural unwilling-
ness to subject himself to uncertainty in his economic activity,
reinforced by the effect of the diminishing utility of successive
increments of wealth, will be such an apportionent of the exist.
ing amount of capital among different industries that the return
to it will vary with the degree of uncertainty, ‘The most produc-
tive apportionment of capital would evidently be the one in
which the marginal productivity was the same in all industries.
The loss which socicty would suffer in a static state on account
of the existence of risk would be due to the diminution in the
productivity of capital caused by its uncconomic apportionment.
If for the sake of simplicity we assume that all the forms of in-
vestment of capital are capable of being arranged in two groups,
such that the risk in the first is twice as great as that in the
second, capital will be so appordoned that jts productivity in
the former will excced its productivity in the latter. Compared
with the productivity under the uniform apportionment that
would prevail if the risk werc equalized, the former group will
show a net increase, and the latter a net decrease. The cost of
the risk cannot be 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 group. The diminished productivity of that part

T Adapted from J. B. Clark: “Insurance and Business Profit,” Quarterly
Journal of Fconomics, vol vii, p. 41
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of the capnal is partially offset by the increased productivity of
the other part. The cost of the risk 1s the difference between the
net excess of the product created in the more hazardous group, as
compared with the amount that would be areated by the same
capital in a static apportionment, and the net deficiency in the
product of the other group.

T'his net loss due o the existence of uncertinty must not be
confounded with the loss of capital which results from the actual
occurrence of the uncertain event. The former is always of the
kind that I have called negative. The existing amount of capital
and labor would create a certain mmount of wealth if it were
apportioned in the most productive way, Tt creates a smaller
amount when the realizavion of this apportionment is prevented
by the existence of risk. The diffcrence between these two sums,
that is, the wealth whose creation is made impossible by the
uneconomic apportionment, is the cost of risk to a static socicty.
A full discussion of the connection between the chance losses and
gains due to the occurrence or non-occurrence of unceriiin events,

aned the negative Joss catised by the existence of the ancert
itself, can be better undertaken in the nest chapter, when we
come to consider them from the point of view of the person who
assumges the risk.

It must be noticed also that the statement that risk or uncer-
tainty entails a burden upon society by no means implies that
society would necessarily be better off if all risk were avoided. If
the uncertainty involved in existing forms of investment coukd
be abolished, with no additional expense for protection from
aceidental Joss, und no dhange in the amount that actuath
occurred, the result would be a saving to socicty of the net loss
which the risk now causes. But if the uncertainty were avoided by
withdrawing capital from all invesuments in which more than
the minimum degree of risk is involved, socicty would suffer a
great diminution of well-being. The fact that capital can obtain
the extra reward necessary to induce it to enter a hazardous
employment shows that society values so highly the product of
the industry that it prefers to bear the extra expense rather than
content itsell with the products of safe investments,

We will conclude our discussion of the cost of risk to society

527
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with a consideration of the distribution of the burden among
the different categories of economic persons. The laborer as such
is not affected by incqualities in the degree of risk to which
different units of capital are exposed. The amount of capital in
a hazardous investment is limited, and its produclivily is for that
reason abnormally high; but there is nothing in that fact to’
interferc with the static apportionment of lal)or, which will make
its productivity and its reward everywhere the same. The imme-
diate return to the laborer wiil 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 investinents
with l!.’!(_‘!}l.!;!! (!ggrggs of risk will v"ar\l/ as the nnrmt’nnl\' VArics.
The additional reward, ho“cxcr, is not, strictly spcakmg. an
abnormal gain, like that which might be obtained by a capitalist
who controlled the supply of a valuable natural product. Other
capital is not prevented by an external force from coming in and
obtaining « shave in the extra reward. It cannot properly be said,
therelore, that some capital gaing at the expense of the rest on
account of inequalities in the risk to which it is exposed. The
capital in the hazardous investment is perfomming « greater social
service, and for that reason obtains a greater reward,

It is upon the consumer that the whole burden of visk in a
static socicty would fall, The extra reward of capital can be
obtained only through the medium of higher prices. T'he com.
modities produced by the hazrdous industries cannot he sold s
cheap as they would be it the uncertiinty were removed, Whaever
consumes any such commo(lny bears a part of the burden of risk.
Th 1¢C exira Pll(.t,‘ pdl(] Uy clll I.HC PCT&O”S “’"U usce LOHI”I()K”(IQS

whose production involves so much risk that the capital engaged
in producing them obtains a reward higher than it could obtain
under the ideal static adjustment, is from this point of view the
cost of risk to socicty. But here again allowance must be made

for the !_;un which n"nnnnv offsets the loss, 1f the nrices of com-

el tiasd 18 7o et L LY

maodities produced in h.lldldOllS industries are higher than the
static level, the prices of other commadities, produced in indus.
tries free from risk, must be below that level. The net loss to
consumers would be ascertained by subtracting from the excess in
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price of the tormer class of commodities the saving made by
those who purchased the Latter dass®

This brings us to the final point to be noticed in this connec-
tion, "T'he burden of risk iy not borne cqually by all consumenrs,
nor is it distributed according to the wnounts spent in the pur.
chase of consumption goods, A tar Luger share of it is borne by
one whose purchises are confined 1o the producs of hasmdous
industries than by one who buys almost exclusively articles in
whase creation litde risk is involved. A consumer might even
realize a net gain on account of risk, if it were possible for him o
confine his purchases to consumption goods whose price is below
the static level. The burden of risk is borne by those who con-
sume the products of the hazardous industries, and it is dis-
wibuted according to the wmounts spent in the purchase of such
commoditics, with proper allowance for the savings realized from
the purchise of the abnormally low priced goods.

The following are the principal points that we have sought w
establish in the present chapter: Risk aflects economic activity
through the psychological infinence of uncertainty. Uncertainty
is a kind ol disutility, and it will not be borne without some
inducement. Ity influence is largely enhanced by the fact that the
atility of successive increments ot capital gradually diminishes.
In a dynamic socicty the eflect of uncertainty is seen in a retar-
dation of the rate of accumulating capital. In a static society the
inequality in the amount of uncertainty involved in different
investments causes such an apportionment of capital among
them that it productivity varies as the degree of risk to which
it is exposed, The most advantugeous appartionment woukl be
the ideal static condition, in which all units were equally produc-
tive. The loss of productivity caused by the uneconomic employ-
ment of existing capital is the cost of risk in a static state. This
burden is borne by consumers, and it is distributed among them
according to the relative amounts spent for consumption goods
whose creation involves comparatively high degrees of risk, and
for those produced with little or no risk.

21F the commadity produced in the hivndous indusry is a capital good
instead of a consumption good, the exua cost is first borne by the purchasers
of the capital good. It hardly «cems necessary to point out how it is shifted
from person to person until it finally rests upon the one who uses the con-
sumption good which the capital good helps to create.
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CHAPTER 1V

THE ASSUMPTION OF RISK

The existence of risk in an approximate static state causes an
economic loss. The assumption of risk, on the other hand, is a
source of gain to socicty, and a part of the gain is obtained by the
risk-takers as their special reward. \We will first consider in what
sensc 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 has no claim to rank as a third
coordinate productive agent. All wealth is created by labor and
capital, and by them alone. No one would think of attempting
o divide the social product into three parts, saying that one was
created by capital, another by labor, and the third by risk-taking.
The very incongruity of these statements is sufficient 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
different investments of capital bring about inequalities in pro-
ductivity, Capital In a bazrdaos investment will create more
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 due to an unconscious attempt to think in terms
of productivity and sacrifice at the same time. Risk-taking is
rewarded in the same sense as abstinence, 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

32
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is created by the capital that receives it Risk-taking is productive
only in the secondary sense that it occasions the increase in the
productivity of capital.

Even in this sense it s manifest that the assumption of risk is
not always productive, but only when it takes place under certain
conditions. T'hat it is not productive when the risk is voluniarily
and unnecessarily created, as in the case of a wager, is self-evident;
lor the gain to socicty Trom the assumption of a risk can never be
as grear as the loss due to its existence, It s only when the risk is
a necessary and unavoidable incident of socially desitable eco-
nomic activity that its assumption can be advantageous to society.
Morceover, there is need of a still further limitation. The assump-
tion of an economic risk is not per se a good thing for society. It
is desirable only when the commodity whose creation involves the
rixk 1s one for which the demand is so intense that it can com-
mand a price high enough 1o replace all capital lost in tts produc.
tion, und leave a net return at Jeast as large as the usual rate of
interest.

Under these conditions it would be advantageous o socicty to
have capital assume all risks in which the probability of gain
exceeds the probability of loss. The assumption of an infinite
number of such chances would result in a net gain, But we have
already scen that 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 individuals to stop
[ar short of the point of equal chances. A risk will be assumed
only when the commodity aented as a consequence is so im-
portant that consumers are willing to make good all 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 be obtained by
considering the loss entailed by a contraction of risk-taking. We
will assume that socicty has reached an approximately static con-
dition, in which the highest degree of risk involved in any form
of investment of capital may be represented by 10, and the extra
reward necessary to induce capitalists to incur it, by 5. Now let
us imagine a slight increase in the reluctance to assume risk, so
that it would require an extra reward 6 to attract capital into the
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34 THEORY OF RISK AND INSURANCE

most hazardous investment, which was before assumed for the
reward 5; and that the demand for the product of that industry
is so inclastic that none of it will be consumed at the price neces
sary to yield the larger reward. That commodity would no longer
be produced. The most hasardous investment now undertaken
would involve a degree of uncertainty which we will represent
by 8, and the necessary extra reward under the new conditions
we will assume to be 4. How would society be affected by the
change?

In the first place, consumers would have last the entive product
of the abandoned industries, commodities which they wanted
with suflicient intensity to make them willing to pay the price
necessary to vield the extra reward 5 to the capital producing
them. On the other hand, the capital and labor withdrawn from
the non-hazardous enterprises would have to find employment in
fields alrcady occupicd. Whatever industry any of it entered
would yield a larger amount of physical product than belore. But
the price of each commodity was already so adjusted as to furnish
a market for just the amount produced and no more. To Ind
purchasers for the new product it would be necessiry o lower
the price. The mnount of the necessary reduction would vary in
different industries according to the elasticity of the demand for
the different products. In course of time a new adjustment of the
productive forces would be reached, in which again the supply of
the product of each industry would just suffice to meet the
demand for it. But the new supplies of commodities of ditferent
kinds must be catering to wiatits of a lower degree of intensity
than those formerly satisfied by the artidles praduced o the
hazardous enterprises. This is proved by the fact that society was
willing to give the extra reward to the capitalists who would
create the latter. If the productivity of capital and labor is
measured in terms of social well-being, every unit of capital and
every unit of labor is now less productive than it was before. The
result is a slight falling off in the incentive to productive effort.
In the end there would probably be some increase in the con-
sumption of the products of the safe investments, some diminu-
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 be enough to offset the loss that
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of thc hazardous industry. 'Vhe social service rendered b) the
assumption of a risk for \\hich socicty is willing to pay is the
sutisfaction of wants of a higher degree of intensity than would
otherwise be reached. T'he result is an increase in the productivity
of all ‘capital and labor—that is, in their power to minister o
human well-being.

So far we have been considering the productivity of risk-taking
{rom the point of view of socicty, We will now consider it from
the side of the risk-taker. In a static state, where production and
consumption are properily correlated, every producer who carries
a risk above the minimum will receive a special reward for its
.mumpuon Lompcuuon cannot take it a\sa) from him, because

so. It is obtained through the obstruction w
the free flow of capital into the investment. 'l’hcrc is less of the
product of the hazardous industry created than there would be
if the risk were absent. As w resule the price is higher than it
would be under a pertect static adjustment. Out of this abnor-
midly high price comes the extra reward for the risk-taker.

This brings out at once the method by which the amount of
this extra reward is determined, On the supposition that alt the
units of a commodity are produced under conditions involving
the same degree of risk, and that this risk has the same influence
on all investors, it is clear that the reward which may be obtained
for .lssummb it is definitely fixed. If, for example, the risk in-

olvad i¢ renresented
olved 15 represe nted

o

ry 3, and the rewurd necessary to induce
.||m.|l to incur it by 2, no one can permanently ohtain a higher
reward for assuning it. Capital will continue to come into the
industries involving the risk, unul the increase of product has
lowered the price to a point where it yiclds the extra reward 2
and no more; and, on the other hand, the reward cannot be
brought below that poiut, because by hypothesis no investor is
willing to incur the risk [or any less. The amount of the reward
to be obtained by assuming any degree of risk is deiermined by
the disutility involved in enduring the resulting uncertainty.
But it is not the fact that all units of cvery 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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warded 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 most expensive. The price of all units of the com-
modity, therefore, will be fixed 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 sume commodity
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 investuis. For various reasons, of which we have already
spoken, some men are less reluctant to incur risks than others.
T'he reward which they will demand will be correspondingly less.
Let us divide all 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.
the demand for the commodities in whose production the risk 5
is involved is so O great thatitisrs necessary to use some o of the capim}
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 receive the sume extry 1tewutd 3, Tliose investors whin wonled

be willing to incur the risk for 2 or 1 will receive a larger reward
than is made neccssary 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 Frofessor Marshall speaks.!

Makine allowance for these inegualities in th
Making allowance for these mequalities 1n tl

11t 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 capiial is rewarded in proportion to the
product it creates, and not in proportion to the sacrifice of its owner. Capital
that is equally productive receives the same reward. The impossibility of
correlaung individual rewards with individual sacrifices is the rock on which
any sacrince uxéury of distribution gOSs io plECEi The féCOgTIiiti‘l of the
existence of the so-called producer’s surplus is a virtual abandonment of the
whole position,
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and in reluctance to incur risk, we shall have to modify our
statement of the [aw which regulates the amount of the reward
for risk-taking. That reward will be fixed at the point which will
make the most reluctant investor whose capital is needed willing
to incur the highest degree of risk involved in the creation of any
part of the product for which consumiers are willing o pay. There
is a margin of risk-taking, just as there is a margin of labor or ol
abstinence; and in the case ol any given degree of risk, it is the
marginal risk-taker whose reluctance fixes the amount of reward
which is obtained for assuming it,

It may be well 1o bring out more dlearly than we have yet done
the exact nature of the net reward tor risk-taking. It is not always
easy to distinguish between the effect of the assumption of visk
and the eftect of accidental gains and losses, The statement that
the assumption of risk yiclds a special reward is not intended to
imply that every risk-taker will be better off at the end of a year,
or even at the end of a number of vears, than he was when he
put hns caplml into tlu_ h.u.udou; invesunent. 1 do not refer now

v N ' - - towarariy 1),

HnGerestingiica thc
ch:mccs of failure or the possibility ot disaster. Even though all
risks could be and were accwrately estimated, it is evident that
all persons who assumed them could not fare alike. Some of the
possible loss would be realized and some would not. One person
might suffer carly and seriously, while another might escape for a
number of years. Uncertainty as to the amount of loss which cach
investor will actually sulfer is un essential clement of the risk.
Without the possibility of varying results for different investors
there would e no guestion ol sk to consider. 10 the ditberent
men tormed the same estimate of the risk they were assuming,
they would naturally make the same preparations to meet the
accidental loss. The one who was carly overtaken by it might
reach the end of a l_u__-ugc_l of vears bar warse off than he would
have been if he had confined himself to safe investments. The one
who went through unscathed would, on the other hand, be far
better off. The important point to notice is that the reward for
risk-taking is obtained by both the fortunate and the unfortunate
investor, although its amoeunt cannot be determined directly
from the results of the two investments. 'The man who has
suffered the loss whose possible occurrence was forescen is better

jouiiy-a
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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-taking could be identified only in the case of an investor
who suffered just such an amount of loss as past experience had
shown might on the average be expected. The return which
such an investor would realize from the 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 dctermines 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.?
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 up in the process of produc-
tion. For this purpose he will accumulate what is called an
amortization [und. 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-
sidering the advisability of making the investment, he will allow
for both these forms of loss, and his decision will depend upon

2 Marshall recognizes the existence of this net premium for risk-taking: “As
a rule, a person will not enter on a risky business unless, other things being

ual, he expects to gain from it more than he would in other trades open to
him, after his probable losses had been deducted from his probable gains on a
fair actuarial estimate.” (Alfred Marshall, Principles of Economics, 3d ed., p.
693.

PZntaleoni. on the contrary, apparently overlooks it: “Mere compensation,
however, for the risk of an undertaking cannot constitute a normal source of
rent; for if this compensation has been estimated strictly in proportion to the
risk, it must, on an average for a number of years, be exactly equivalent to the
latter, so that the net rent left would be equal to zero; whilst, on the other
hand, if the compensation is not commensurate with the risk, it is anti-hedonic
in its origin, the disproportion being due to ignorance as (o the frequency and
magnitude of the risk.” (Maffeo Pantaleoni, Pure Economics, translated by
T. B. Bruce. London, 1898, p. 279.)

536



THE ASSUMPTION OF RISK 39

the amount of the net return which he may hope to realize. He
will embark in the industry only on the condition that the price
of the product is high enough to enable him to accumulate these
two funds and to obtain in addition the usual reward for the
use of his'capital.

Now it is clear that the amounts of the two funds cannot be
determined in exactly the same way. To meet definitely foreseen
losses he can obtain no more than just enough to cover them, If
he were seeking a larger return, other capital would come in,
and the price of the product would fall. The size of the insurance
fund, however, cannot bLe determined by the amount of the
actual loss, since it is about the amount of loss that will be
suffered that the uncertainty exists. If the attempt were made to
secure enough to cover all possible loss, it is clear that other
capital would come in and accept a somewhat smaller return, on
the chance that the possible loss might not be realized. But it is
equally clear that the influx of new capital will cease before the
price of the product has been brought so low that the insurance
fund is reduced to the aumount of the average loss. "The amount
of the net reward for risk-taking will be determined by the rela-
tion between the size of the insurance fund which can he accumu-
lated, after the competition of different investors has reduced it
to a minimum, and the amount of accidental loss which is
expected to occur. According to the principles which we have
sought to establish, the influx of new capital will cease while the
price of the product enables investors to accumulate such a fund
in excess of the probable amount of accidental loss: and the
umount of this extia accumulation will be the gremer, the mote
the uncertainty as to the variation of the actual loss from the
average. Il we assume that in a scries of years the losses which
an investor suffers just equal the amount which previous experi-
ence had shown to be the average, he will be left at the end of the
period with a net gain, which is his reward for assuming risk.

One other point remains to be noticed. In speaking of the
difference between the amortization fund and the insurance fund,
the assumption was made for the purpose of convenicnce that it
was possible to distinguish between the certain and the uncertain
loss by some external characteristic, such as the source of the los
or the form in which it occurs. The real distinction. howeser,
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40 THEORY OF RISK AND INSURANCE

lies in the element of uncertainty itself, and nowhere else.
l’reparau’on for any kind of certain loss is made by means of the

amortization fund: nrenaration for anv Lind of uncertain loss hv

[ 1841 ation tund; prepaialiOn Ul ally K L iialit

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 wxll
also be fixed; and, in the absence of other disturbing for
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,
aliowance 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. Finally, if a
certain minimum of loss can be foreseen, and the only uncertainty
concerns the extent to which the actual loss may exceed 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 dafiniten

The definiteness w a I
the significance ol the term insurance is evidently not in accord
with the ordinary commercial usage of the word. 1 shall refer
to that point again when [ come to speak more at length of mnsur.
ance 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 [und from the
msuraﬁce IUHU .\l lb lIlC gC €T i suu U[ an lHVCb ent Dy \VHILH
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 betwecn the

nart \Ih ch ic tn anlace thae v'nln imbpm of lace that ic rertal
l‘ U which 15 to re prais Lac dias nimum of J0s5s tnat s cert

occur, and that for the additional possible loss, whose occurrence
is uncertain, The so-called insurance fund is very apt to include

nnl
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the accumulation to meet all the loss of a certain kind, whether
or not its occurrence can be dehinitely foreseen. still the fact
remains that the competition of investors with one another will
force down the amount of the possible accumulations to the
point where it will equal the amount of the certain loss of all
kinds, plus the average amount of the uncertain loss, plus an
additional increment, the size of which will depend on the degree
of uncertainty as to the actual amount of the uncertain loss, and
will be in no way altected by the amount of the certain loss.

The conclusions that we have reached in the present chapter
may be briefly summarized as follows: Risk-taking is productive
only in a secondary sense; it increases the productivity of capital.
The person who assumes a risk under the right cconomic condi-
tions receives a special reward. The wmount of dhe reward
depends on the degree of risk and on the unmwillingness of men
to incur it, The reward is obtained through the accumulation of
a fund to meet [uture losses. For those losses whose occurrence
can be foreseen an amortization fund is accumulated. s size iy
fixed by competition at the amaount of the foreseen loss, For those
losses whose occurrence is uncertiin an insurance Land s accumaue-
lated. Its size exceeds the probable wmount of loss as deternned
from past experivnce. ‘T'he excess varies with the degree ol uncer-
tainty about the amount of loss thut will be sutlered. This extua
accumulation is the reward for risk-taking,.
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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 made to
identify this peculiar reward with the income of the entrepreneur.
In conclusion, we shall consider the advisability of adopting the
suggestion that the reward for risk-taking be made an inde-
pendent category of distribution, codrdinate with wages, interest
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. As 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 exposing it to visk, would soon suffer economic shipwreck, 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 assumes a risk to capital is in all cascs a capitalist,
It is nearly as self-evident that under normal conditions the
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reward, By what inter-play of economic motives would a capitalist
be led to take upon himsclf the disutility involved in subjecting
himself to uncertainty, while sirrendering to another the right
to the extra product created by his capital because of the uncer-
Lain_gy? No one needd expose his ¢ ;nn__g! to more than the minimum
degree of risk unless he receives more than the minimum reward
for the use of it; therefore, il the economic motive prevails, the
assumption of risk and the receipt of the reward for it will be
acts of one and the same person. As it is the capitalist who
assumes the risk, it is the cupitalist who will normally receive the
award for risk-taking.

The same fact may be shown more directly by constdermg the
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preceding chapters to prove that the reward for risk-taking i
created by the capital exposed 1o the risk. In a static state every
unit ol capital will obtwin as its reward the patt of the product
that is specifically imputable to it. Therefore, the owner ot the
capital that is abnormally productive on account of the risk to
which it is exposed will receive the extra product. To claim that
this extra product may normally accrue to some one other than
the owner of ihe capiiai that created it, is to adopt a system of
distribution under which some men are able regularly to appro-
priate wealth created by the capital of others. Such a view is
irreconcilable with a productivity theory of distribution, which
gives to every agent the product thiat it creates, 1 iy in this cave
onugllv irreconcilable with a sacrifice Ihl‘nr\. of distribution, since
Lhe entire burden of the disutility of risk- tang must evidently
be borne by the person who is actually exposed to the possibility
of loss.

The net return to capital from a productive opcration is
economic interest. It is the part of the net product that is created
by the capital. It is customary, however, 1o make a distinction
between the product of capital in an industry where co 1petition

prevails, and its prodict in an m’ ustry where the capitalist
possesses a monopoly advantage. In the latter case, a part of its
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product is called 2 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 we shall
say that the rates of interest are unequal in the two industries, or
that the rates of interest are the same and the extra reward is a
monm)olv nr()ﬁt In ev ery instance of an |bllOlmdllV Imrh Iinterest
rate, thc excess is due to the possession of a monopoly advantage
by the owner of the capital. It is important, however, to dis-
tmguxsn between two kinds of monopoly. There is one kind that
is founded in the nature of things and another that is artifically
created. The capitalist who exposes his capital to risk has a quasi
monopoly advantage of the [orner kind. The obstruction that
prevents the free flow of capital into a hazardous investment is
not mdmtameu l)y lll(. owner Ul lllC (,d[)lldl dlrcauy lI It. Thc‘:
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 determined by

rect competition, while monopoly profit is deterimined by the
principle of the maximum net revenue.

In the case of capital in hazardous investments, however, as in
the case of a true capitalistic monopoly, it is a matter of con-

venience whether we shall give the name interest to the entire

pital, or divide it into two parts
1w other reward for risk-taking. The important
point to notice is that there is no dilference in nature hetween
the two incomes. Both are created by capital, and both accrue

to the capitalist, and the amount of both is determined on com-

etitive nrinciples 'T'l is fundamental uni
l;\.uuv\. principies. s uncamental uni

two incomes seems to be better brought out by applying the
term interest to both. We should say, then, that under the
influence 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 dlsungmshed two elements, pure interest, equal in amount to

1
interest, and tl

in the nature of the
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the return to capital in the least hazardous invesunents,! and
the reward for risk-taking, the additional return which capital in
a more hazardous investment receives.?

It is not unusual to divide the gross return to capital, over
and above the amount necessary to make good the part regularly
used up in productive operations, into pure interest and insur-
ance premiwmn, Here, as belore, pure interest is the return to
capital in safe investments, but the so-called insurance premium
is by no means the same thing as the net reward for risk-taking.
The purpose of the insurance premium is the replacement of
capital accidentally destroyed. It does not, as a whole, form a
part of the net interest on capital. Out of the insurance fund are
to be paid all the losses of an uncertain character. Whether the
fund will exceed or fall short of the amount necessary to make
good the losses cannot be known beforchand, but, as we have
alrcady shown, every capitalist will require a large enough gross
return on his capital to enable him to set aside an insurance fund
in excess of the probable amount of loss as determined by the
average of past experience. This excess constitutes the net reward
for risk-taking. So, in the case of commercial loans on doubtful
security, it would be a mistake to regard the entire excess above
the rate on government bonds as net reward for assuming risk.
In the absence of other disturbing influences, the reward for risk-
taking is the part of the extra return which would be left after
deducting an amount large cnough to cover the probable loss.
It is a matter of common observation that inexperienced investors
are apt to be unduly influenced by the apparently high rate of

11t may be well to state thar all disturbing forces except risk, such as
social esteem and difficulty of realizing on an investment, are here left out
of consideration. The assimption is that there exists a perfedt static adjuse-
ment of capital, except for the influcnce of risk.

It is also necessary to bear in mind the distinction between the capitalistic
monapoly mentioned above. in which the possessor of the capital receives
the extra product, and an entreprencur's monopoly, as in the case of the
ownership of a patent right, in which the entreprencur obtains his capital
at the market rate and appropriates the extra product.

2 Pure interest, as thus defined. is not 10 be confounded with normal, or
static interest. The latter is the reward that capital would reccive if it were
so apportioned that all units of it were equally productive. Pure interest is
the reward received in safe investments under an apportionment of capital in

which the productivity varics with the uncertainty. Pure interest, therefore,
will always be below the static level.
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interest in unsafe investments. They do not make sufficient allow-
ance 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 diflerent 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 wages and interest, has heen
peinted out in the Introduction. In only one respect does it
resemble the reward for risk-taking. Both incomes are due to
abnormally high productivity in some part of the industrial
system—both are quasi monopoly gains. The monopoly 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 in ‘ts character, since it can endure only so long as
others are prevented from making use of the device which is the
somite e af the superiarity, The reward for risk-taking is due to an
advantage the existence of which is founded in the nature ol
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 no capital 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 determined until the price is known; reward
for risk-taking is a direct income, whose amount is determined
by circumstances preceding the sale of the product, just as wages
and interest are determined. Reward for risk-taking is a part of
the cost of production; profit is the surplus over and above the
cost of production,

The attempt to identily 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 be obtained under conditions involving little or no
risk. The gain from the introduction of an improved method of
manufacture may be manifest as soon as the improvement is
thought of; and the adoption of the new device, while involving
no risk, may lead to the appearance of a considerable profit. On
the other hand, risk may perfectly well be involved in a form of
investment in which no profit is appearing. The manufacture of
explosives is an industry in which a flurtuating amount of acci-
dental loss will always be suffered; but in the absence of dynamic
changes the possibility of obtaining a profit in that industry
would not exist. Indeed, in a dynwmic socicty a profit may be
obtained by adopting an improvement whose only purpose is to
lessen the chance of uncertain lass, and thus reduce the risk. Such
a profit is not the reward for risk-taking, but the result of
abolishing risk, Like all other profit it is transient, and will
disappear as soon as the improvement has been generally adopted.
115 manilest, therelote, that thae i ne necendly coninection
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. Why 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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18 THEORY OF RISK AND INSURANCE

involves no disutility, and therefore no special inducement is
required to assure its assumption. Morcover, even if such a notion
were conceivable, it would still be necessary to show a constant
relation between the degree of uncertainty as to whether a profit
will appear and the size of the profit; and that is as impossible
as it is to prove such a relation between profit and risk as
ordinarily understood.

The fact that reward for risk-taking is no part of profit, the
income of the entrepreneur, may be proved also from the method
in which an industry is established. Let us for the sake of sim-
plicity assume an organization of society in which capitalists and
entrepreneurs are distinct persons, and in which the entrepreneur
performs the organizing and directing work. The capitalists
furnish the capital used in the productive operation and reccive
in return interest, the rate of which is fixed in advance; the
entreprencurs direct and manage the industry, hire the capital
and labor, pay all the cxpenses of production, and receive as
their spedial reward any profic that may be realized. Under such
circumstances, will it be the capitalist or the entreprencur who
will obtain the reward for assuming risk?

There are only two ways in which the entreprencur can realize
a net gain because of the existence of risk. He must be able either
to obtain his capital at a rate that does not include the reward
for assuming risk, or to sell his product at a price higher than
is necessary to enable him to pay the reward for risk-taking. Is it
possible for him to adopt either of these plans? ‘

As the entreprencur has no capital to act as a guarantee fund
tor the capitalist, it iy evident thut the latter must ook to the
success of the enterprise for the safety of both principal and in-
terest. He will calculate the risk of loss that he is assuming, and
will demand a return in proportion to it. Now the reason why
he is able to obtain pure interest on his capital in a sale invest-
ment is that the entreprencur can obtain capital from no one
elsc without paying the interest. \WWhy, then, should he forego the
extra reward for risk-taking in a hazardous investment when the
entrepreneur must pay the extra reward to any other investor
whose capital he may seck to obtain? No economic motive for
such conduct can be conceived. The entreprencur will have to
pay for his capital a price proportionate to the risk to which it is
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to be exposed. Morcover, as we shall see, if capitalisis did not
demand the extra reward, entreprencurs would be unable to
appropriate any part of it as their own income.

Mangoldt and others have attempted 10 divide the reward for
risk-taking into two parts, and to assign one part to the capitalist

and the other to the entrepreneur. A speci ial kind of risk, called by

some economic, by others industrial, is said to be assumed by the
entreprencur, and the reward for assuming such risks is either
identified with profit or considered to be a part of it. But it seems
clear that there can be no ground for such a distinction, on our
assumption of a complete separation of the functions of entre-
prencur and capitalist. As the entrepreneur has nothing to lose,
it is impossible for him to assume a risk of any kind; and as the
capitalist bears the entire risk, there is no reason why he should
be any more willing to suffer loss in one way than in another.
It is all one to him whether he loses his capital through a
technical failure or an industrial one. It is not reasonable to
suppose lh.u he would demand a consideration for assuming the

o n” riclk af anather
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kind. Finally, if all capitalists did act in that uneconomic way, it
would be impossible, as 1 shall show presently, for the entre-
preneur to obtain uny extra gain on account 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 entreprencur can obtain
capital without paying a price proportionate to the risk to which
it is to be exposed. Does the existence of risk make it any more
possible for him to obtain a price for his product that will leave
him o net gain? In the long san the price he can get i dm-rmmcd
by the expense of production. Only when he is obtuining a higher
price is he realizing a profit. The existence of such a profit in any
part of the industrial system is an invitation to other entrepre-
neurs to come in and share it. If, then, we assume that an entre-
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 iabor and capital, with the reward for risk-taking inciuded,
it is clear that such a profit would soon be annihilated by the
competition of other entreprencurs.

The same thing would happen to the extra gain that an entre-
preneur would rcalize if capitalists as a class should suddenly

“
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50 THEORY OF RISK AND INSURANCE

become willing to forego the reward for assuming either ail kinds
of risk or a special kind. The necessity of exposing capital to
the chance of loss can have no tervors for the entreprencur, since
the lass will not fall upon him, but upon the capitalist. If, then,
all capitalisis consent to assume risks for nothing, all entrepre-
neurs will be able to obtain capital for purposes involving risks
at a lower rate than they formerly paid; and the compctition of
entrepreneurs with one another will prevent any onc of them
from keeping the price of the product above the level that his
reduced expense justifies. If capitalists incur risks without any
extra inducement, it will be consumers, and not entrepreneurs,
who will benefit by their forbearance.

For the entrepreneur the reward for risk-taking is an element
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, however, due to the existence of risk, he has to
hand over to the capitalist; for the amount of the extra return
that he can secure on account of the risk is fixed by the extra
interest that he is compelled o pay for his capital.

The most consistent attempt that has been made to identify
cntreprencur’s profit with the reward for risk-taking is that of
Mr. Hawley.? Many of the arguments with which he defends his
position have been considered in the comparison already made
between the two forms of income; but there 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 attention. {t iy most clearly
brought out in the following passages. Prolessor Clark, he 'says,
“acknowledging that the reward of risk-carrying exists and has
hitherto escaped rccognition, and that it constitutes a peculiar
form of income, . . . refuses to accompany me in identifying it
with profit, and claims that the reward of enterprise inures to
the capitalist as such, and not to the ¢ntrepreneur as such, thus
making the capitalist unique among producers, in that he alone
enjoys two quite distinct forms of income, the one springing
from the use and the other from the venturing of the capital, but

3 Frederick G. Hawley: “The Risk Theory ol Profit.” Quarvierly Journal of
Economics, vol. vii, p. 459.
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both accruing to him in his peculiar industrial funcuon.” "1t is
not of course impossible,” he continues, “that the exercise of a
single function may be followed by two radically distinct classes
of results. Bat it appears to me as an axiom of scientific method,
that two radically distinct classes of results shall not be ascribed
to the same function as their source.” And yet again: “According
to Professor Clark, il I rightly comprchend him, we have in
economics a problem of four forces, producing five distinct classes
of results—land yielding rent, labor yielding wages, capital yield.
ing interest and reward for risk, and codrdination (if he will
allow mc 1o so name the force) yielding profic.”

In spite of the ambiguity involved in Mr. Hawley's use ol the
term “enterprise” to denote the activity of the entrepreneur, we
seem to be justified in inferring that according to his idea it is
by virtue of his assumption of risk that the entrepreneur obtains
a profit, and that the rcason for distinguishing the reward for
risk-taking from interest, and assigning it to a separate productive
agent, is to be found in the necessity of assuming distinct [unc-
tions as the sources of “radically distinct classes of results.” Now
it may be "an axiom of scientific method that two radically
distinct classes of results shall not be ascribed 1o the same func-
tion as their source,” but the principle has no application in the
present case. There is no such difference in the natures of the
two incomes, interest and reward for risk-taking. as Mr, Hawley
seens to imagine. [ have already shown that risk-taking is produc-
tive only in a secondary sense; it increases the productivity ol
capital. Capital creates the reward for risk-taking, and receives
lvas a part of ity net income, 1receives a higher rate of intetest
in a hazardous investment than in a safe one, but the additional
return differs in no essential respect 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. If he should follow his method of analysis to its
logical conclusion, he would have to treat in the same way
every other excessive increment in the return to capital. Risk is
not the only thing that prevents the static apportionment of
capital. Social odium, for example, may have the same resule. If
the investment of capital in any kind of business brings with it

549



52 THEORY OF RISK AND INSURANCE

loss of public esteem, an abnormally high return will be nccessary
to induce capital 1o enter it. "'The marginal productivity of capital
in the industry will be above the static level, and the rate of
interest will be correspondingly high. But Mr. Hawley would
hardly be willing to carry out the principle he has laid down and
regard the incurring of social odium as a separate economic
function, creating and recciving a radically distinct share of
product. There is no more reason for making such a distinction
in the casc of the abnormally high interest that capital receives
as a reward for incurring risk.?

\We have seen that the attempt to identify reward for risk-taking
with entrepreneur’s profit is based on a misconception of the
nature of the two incomes, and that the recognition of this reward
as a separate category of distribution cannot be justified on the
ground that the reward is created by a distinct economic agent.
But the suggestion has been made?® that it might be well for other
reasons to give that form of income an independent place in the
scheme of distribution. Without 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 conclusive 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 use of it, on account of the differcnt principles by which
the two rewards are determined. Moreover the inclusion of a part
of wages and a part of interest in one group would cut across the
classes already recognized, and scriously impair the 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.

4 Mr. Hawley's classification of incomes fails to make any disposition of
profit, as the term is here used. It is not a part of wages or of interest, and if
the preceding argument is sound, it by no means corresponds to the reward
for risk-taking.

8T, N. Carver, "The Placc of Abstinence in the Theory of Interest,”
Quarlerly Journal of Economics, 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 can 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 codrdination of the
classification. To divide incomes into profit, wages, intcrest, 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 alrcady recognized is
to do violence to scientific method.

\Wages, interest and profit are independent, exhaustive, and
mutually exclusive forms of income. Reward for risk-taking may
be a part of wages or it may be 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 cases to the capitalist; and that
it is inexpedient and unscicntific to make it an independent
category of distribution, codrdinate with wages, interest and
profit.

551



CHAPTER VI

WAYS OF MEETING RISK
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degree of risk involved in any enterprise were an unchangeable
quantity, which the investor must in all cases assume il 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 himself. The
adoption of devices for lessening the chances of accidental loss,
and for diminishing the unfavorablc influence of uncertainty, is
one of the most important forms of progress in a dynamic society
How much risk would be invoived 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. We must now turn our

attention to a ransidaratian ~F ka davyi that have been adopted
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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 [ashioned
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
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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-
54
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tions it is evident that his choice between tobacco 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 Dy a chan 8¢ 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 1o adopt
measures to guard against the loss. If the tobacco is to be raised,
any change in the method of cultivation that lesscns the chance
of loss without mrrl-"nmrr the cost 1in labor and cap ital will evi-

dently be adopted. If lhc tobacco would suffer Icss 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 loca-
tion 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
Uy a system of iTl‘igaiiOﬁ to lessen or cven to annihilate the u.‘u‘lgff
of loss from drought; but the introduction of such a system would
involve more or less additional cost. On what principle would
the choice be made 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 sct over against the dis-
utility of the uncertainty involved in raising the tobacco without
artificial irrigation. If the former were less than the latter, irriga-
tion would be adopted; if it were greater, the danger of accidental
loss would be borne.

A man in isolation, then, face to face with unequal degrees of
risk involved in different ways of using his capilal and labor, is
restricted to three pOSSiunc modes of conduct. He imay 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 frst form of activity mav be called
tengant ungertaint
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avoidance of risk, the second, prevention, and the last, assump-
tion. It is possible to combine the second and third methods by

553



56 THEORY OF RISK AND INSURANCE

partially eliminating the risk through preventive mecasures and
assuming the rest of it. The choice between different possible
modes of action will be determined 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 of 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 are 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 involved 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 unsale investments turns on the
relative risks and rates of interest in the two investments and on
the unwillingness of the investor to incur risk, If the extra re-
turn to be expected in the unsale invesunent is large enough to
offset the reluctance of the investor to incur the risk, he will
choose that investment. He compares the utility of the probable
increase in income with the disutility of the uncertainty.

We have already noted that the reluctance to incur risk is not
the same in all men. This fact has 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-
vestments, 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, however, that on account of this adaptation of investors
to risks, the reward to be obtained for assuming risk does not
always increase in proportion to the risk. The sclection of the
more hazardous invesunents by those who are least reluctant to
assume risk reduces the net cost of risk to socicty.

The choice between a safe and an unsale investment, then, is
determined by the subjective estimates put by the investor upon
the utility of the increased income in the hazardous investment
and the disutility of the uncertainty. As the decision thus de-
pends upon subjective factors, it is impossible 10 prophesy how
any particular investor will act. The choice between different
methods of carrying on an industry, that is, the question as to
the adoption of any preventive measure, is determined in the
first instance in much the same way. Comparison is made between
the disutility involved in investing the additional capital neces-
sary to introduce the preventive measure, and the disutility of
the greater uncertainty if such a measure is not introduced. But
here it is evident that the choice is not left entively at the dis-
cretion of the investor, It is only when the interest on the capital
required to introduce the preventive measure just cquals the
extra price necessary to bring about the assumption of the risk
if the preventive measure is not intoduced, that it is optional
with an entrepreneur which method he shall adopt. I one
method makes it possible to produce a commodity with less ex-
pense than the other involves, that method, in the absence of
disturbing influences, will finally become universal, “Therefore in
the end it is by a comparison of the relative expenses that the
choice between the ditferent methods will be determined. All
preventive measures will be adopted that do not involve as much
expense as would be incurred on account of the necessity of pay-
ing capital for the assumption of the risk that the measures are
intended to annihilate. :

It is casy to see that in a dynamic socicty the possibility of
realizing a profit 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 appearance 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 than
counterbalances the effect of the greater uncertainty about the
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 production.

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 different men exist only in society. Special social institu-
tions, such as the credit system, introduce many peculiar chances
of loss and greatly increase the uncertainty of cconomic life.
Dynamic risks are even more allected. A man living in isolation,
producing solely for his own consumption, is not entircly free
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 renders useless a capital good that he has created. One
who is praducing commodities (or exchange, however, is evidently
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 natura! 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 docs much to assist the individual
n wardmg off many forms of loss. Armies and navies, judges,

sorted larcaly far the
MOTLCU arglly 1or (n¢

1
purpose of preventing loss through violence or [raud. Inforina-
tion of various kinds is collected and disseminated by the govern-
ment to assist its citizens in forming correct judgments as 1o the
future movements of prices. There is a cordon of lilesaving sta.
tions to lessen the dangers of the sea, and a weather bureau to
give warning of the approach of unfavorable climatic conditions.
Cmes and towns support fire services to reduce the danger of
nflagrations and to limit their d
intended to increase honesty and care
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
rﬂcrnla_“on_s are necessarv to nrotect other nersons from the

chance of loss. A man having knowledge of an intended robbery
must give warning to the proper authorities: within specific
himits no one is allowed to ¢rect a wooden building; the manu.
facture and storage of explosives in thickly settded communities
is frequently restricted. In many ways the frecdom of the dtizen
is limited for the purpose of warding off injury to the property
of others.
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guard the sccurity of its members. The same object is sought
through voluntary associations of many varieties, ‘There are com-
binatons of Munulacturery, wholesale dealers, yvetatiers, real-estate
owners, bankers, members 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 those who belong to
thcm from various kinds of loss. Finally, other forms of prcvcmnc
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trade journal is partly supportcd by those who wish to
reach correct judgments about existing industrial conditions by
means of the information 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
devclopment of cheap and rapid means of communication has
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done much to reduce the amount of dynamic risk. On the one
hand, it makes it possible to secure early information about in-
dustrial changes in distant nhrp: and on the other hand, it en-
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ables a surplus of commodmcs in any limited area to be dis-
tributed throughout society. It has also led to the development of
a special trade custom, which has reduced the dynamic risk con-
nected with the production of many articles, To a great 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.
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waracier 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 uncertainty. Every such device substitutes a definite
expense of picduction for the chance of an indefinite loss. So
far as the nature of the expense is concerned, it is & matter of
indifference whether the preventive measure is carried out by in-
dividuals, by private associations, or by public bodics. Tts distribu-
tion among these diiferent agencies depends upon considerations
of relative cost and efficiency. The question of the adoption of any
such device is determined by a comparison of the relative costs of
the device and of the uncertainty it is intended to annihilate.

The statement sometimes made that as far as possible all acci-
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to sce that much more could be done to make such losses impos-
sible. For instance, farmers might build their barns of fireproot
material, or burglmy might be ulmost entirely prevented hy a
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
than would be deﬁluy > b) thie event whose occurrence is dreaded.
The tendency will be to adopt every preventive device which in
the end yields a net gain to socicty; 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 consider whether the self interest of
entrepreneurs can -be relied upon to insure the adoption of all
preventive measures which are economically desirable for society.
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ase when the measure is on
whose adoption has been made compulsory by law. If one builder
could avoid expense by substituting a somewhat inflammable
material for the fireproof muterial that his neighbors and com-
petitors are compelled 1o use, his risk of loss by fire would not be
increased in proportion to the reduction in his expense. It is
sometimes said, however, that there is a more {fundamental op-
position than this between public and private interests, and that
it may at times be necessary for society to compei the adoption
of preventive mcasures which individual entrepreneurs would
have no incentive for introducing. Let us assume that an industry
has been carried on under conditions that allowed a fluctuating
amount of loss The commoduv pwduccd in tlnt industry will

then be
0

Y
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the )oss to the group asa whole, and give each investor an extra
reward on account of the risk he has been carrying. Let us sup-
pose further that by the adoption of some preventive measure
the average amount of accidental loss and the extent of the
fluctuations could both be reduced. The improvement would
evidently be adopted by individual entreprencurs unless the ex-
pense of it was so great that the commodity could not be sold
at as low a price as it was before. I it did involve an iucrease in
price, would it under any circumstances be to the cconomic ad-
vantage of society to have it adopted? It appears not. It is true
that the improvement would prevent the accidental destruction
of a certain amount of capital, and would also cut down the
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winaiint of the estri vewiind for visk taking: but that saving could
be accomplished only by the deliberate destruction of a greater
amount of capital to prevent the occurrence of the accidental
loss, It appears clear, therefore, that under conditions of free com-
petmon the adoption by individual entrepreneurs of any pre-
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will be assured by the possibilty of obtainin
of introducing it
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tIn the absence of any system ol insurance, legal compubion may be
justified in two classes of cases, namelyv: when the economic loss of the indi
vidual is liable to be accompanied by physical or mental injury to others,
and when it is apt to cause loss of property by thoie who are unable to
protect themselves. Laws prescribing the use of l'lnpmnf matcrial in dwcelling
houses in thickly settled communities may be justified 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. We must now notice other courses of action,
which are possilile only in socicty. These are distribution, trans[er,
and combination of risks. That these different methods of meet-
ing risk are by no means mutually exclusive will be manifest as
we procecd. We will consider each of them in turn.

If ten men each put §1000 into a hazardous investment, the
risk may be said to be distributed. If a loss occurs it will be
partially borne by each of the ten men. We have alrecady 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 sum 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 increments of the capital of many
investors, the amount necessary to induce them to incur the risk
will be less than the reward that would be necessary 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.2 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
concerned only with its relation to the assumption of risk. In a
dynimic socicty it crcates the possibility of making many indus-
wrial experiments which no individual investor would care to
undertake. In a static society the prevalence of the corporate
form of industry lowers the expense of producing commodities
by reducing the 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 corperation. 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]. B. Clark, “Insurance and Business Profit,” Quarterly Journal of
Economics, vol. vii, p. 52.
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the form of a cheapening of commoditics, made possible by the
reduction in the amount paid to capital {or assuming risk.

A second method of distributing risk is the mutual guarantee
against loss, sometimes entered into by a number of producers
exposed to the same danger. This form of combination is too
familiar to need any lengihy description, It is generally known
as mutual insurance. In some cases the mutual guarantee is at-
tended with the accumulation of a surplus, in others it is not. As
the introduction of a surplus brings with it certain consequences
which must be left {or later consideration, we will for the present
confine our attention to the eflect of the guarantee alone., By
such a guarantee all the members of a combination pledge them-
selves 1o make good u loss of some specified kind which belalls
any one of them. The payments of cach member are determined
partly by the amount of loss that actually occurs and partly by
the value of the property insured by him. It is evident that, on
the assumption that the amount of positive loss is not affected by
the existence of the combination, such an arrangement will
reduce the cost of risk to soctety, There is a substitution of a
large chance of a small loss cach year for a small chance of a large
loss. Now the unfavorable consequences of a loss increase out of
proportion to the increase in the amount of the loss; and there-
fore, while the amount of the probable loss for a serics of ycars
is not affected by a mutual guarantee, the reluctance of the
producers to assume the chance of such loss is diminished. There
will be, therefore, a reduction in the price of the products of the
industries affected. It must be borne in mind that the gain
tenlized by society through the devices that we are convidering
is not due to any diminution in the amount of capital actually
destroyed. A mutual guarantee against loss need not in any way
aflect the amount of positive loss. Whatever social gain is made
is entirely due to the diminution of the negative loss which the
existence of risk entails. Any device that lessens 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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uncertainty for the group as a whole. This is the third of the

social devices for meeting risk, the discussion of which must be
postponed to the following chapter. We will now turn our atten-
tion to the second device, the transfer of risk.

If one person guarantees another against possible accidental
loss of any kind, there is a transler of the risk of such loss from
the latier person to the former, \When the transaction takes place
hetween persons who estimiate risk alike, and who are equally
reluctant to assume it, it will not occur without a simultancous
trunsfer of the reward to be obained for carrying the risk. There
would be no social gain in such an operation. If, however, the
person who assumes the risk is for any reason less reluctant to do
so than the one from whom it is transferred, the price paid for
the transfer may be fixed somewhere between the reward de-
manded by the latter 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
transferred obtains & reward for carrying it in excess of the
amount that would be necessary to induce him to assume it;
and the one who transfers it pmchas(.s security at a pncc that
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the industry in which his capital is invested. Both of these gains
arc profits, The competition of the less reluctant risk-takers will
gradually cut down the price that can be obtained for assuming
the risks to an amount that just compensates the marginal mem-
her of the group: and on the other hand, if all investors in the
hazardous enterprise can find risk-takers who will relieve them
of uncenainly for a lower reward than lhey themselves demand,
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there will be an influx of l.tll)lldl into the luuu)uy' which will
sooner or later bring down the price of the product to the level
that the reduced expense justifies, When the new adjustment
has been reached, the productivity of capital will have been
increased and society benefited,
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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
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towards risk. To the more enterprising class, anxious for indus-
trial control, and willing to incur the incidental risks, President
Hadley gives the name speculators.® The others may in contrast

3 Arthur Twining Hadley, Economics, New York, 1396, p. 112, The influence
of risk occupies so prominent a place in President Hadley's discussion of
distribution that it seems necessary to give his treaument of it special atien-
tion. It is not casy, however, to determine just what his position is. On the
one hand, there iy no separate discussion of the theory of risk, and on the
other, it is somectimes difficult to recondile statements concerning risks, made
in different connections. “The entite net actinp to’ capital he alls gron
profits. Their amount is determined in the folfowing wiuy: “ The competiton
of capitalists with one anether leads them to advance to the laborers a sum
equal to the expeded price of the product, fess a compensation for waitin
and the risks atendanc upon it, suflicient to induce the proprictors to hazar
the required amount of capital” (p. 300). Here gross profits scem to be
regarded as reward for waiting and for risk-taking. Many of his statements,
however, do not refer specifically 1o the waiting, and theicfore seem, in form
at least, to attribute gross profits 1o risk-taking alone. Thus on p. 265: “In
fact, they {capitalists] will not wish (o go so far as this poiut {Or]; for at Or
they simply recover what they advance [to laborers in the form of wages],
with no compensation for the risks which are always involved. To assume
these risks they must have some adequate motive.” Yet we find (p. 267) gross
profits divided as follows:

1. "A payment [or capital known as interest,

2. "A payment for location known as rent.

3. "A payment for skill known as net profit.”

“The separation of interest from net profiv or rent results in a separation
of the reward for waiting from the rewards for risk and foresight™ (p. 300).
The fast sentence seens to mean that interest is the rewand for waiting, net
profit for risk-taking, and rent for foresight. It is not easy to understand
exiictly how the same income G be ot once rewand for skill and reward for
risk-taking, Skill and the assumption of 1isk are by no means universally
correlated, But we are stil] further confused when we find from other passages
that interest and rent are also affected by risk. As to interest: “This rate |of
interest on what is considered absolutely good security] is not looked at by the
individual as a payment for risk. Yet its height is probably in large measure a
resubt of past experience as 1w loyses™ (p. 280, note). As 1o rent: “Foonomic
et ad et profiv e ke the proshicesy’ st commmess surplue s being
dittereatial gains, ., . ‘they e unlike them . o L tn being atlected by
differential losses which in some instances more than neutralize the gains. . . .
But in point of fact, both rent and profits are of the nature of compensation
for risk™ (p. 288). It thus appears that all forms of income except wages are
more or less “of the nature of compensation for risk.” It is not thought
possible, however, to correlate the income of -the individual with the risk he
runs. “Many of the writers who (reat of the relation between business risk and
business profit make the mistake of assuming that profils are an amount paid
to the individual capitalist to cover /s risk of loss. Far from it. They are paid
to capitalists as a class for protecting the public against its risk of loss” (p. 288).

One fact stands out clearly in all of President Hadley’s references to “com-
pensation for risk.” The income 1o which he applics that term is not at al)
the same as that which we have identified as the sgccial reward for assuming
risk. What he has in mind is the chance gain of those capitalists who are so
fortunate as to cscape disaster. It is that sum which he connects with the
skill of the investors, and which he is naturally unable to correlate with the
amount of risk they run. Nowhere does he appear to recognize the existence of
the net reward for assuming risk, As he dehnitely rejects productlvity and
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be called investors. The class of investors embraces those capital.
ists who for any reason are chiefly concerned with obtaining a
sure income, even if the amount of it is small; the class of
speculators consists of those who are so powerfully attracted by
the possibility of securing large gains, that they are willing to
assume the chance of suffering accidental losses. O course no
hard-and-fast line can be drawn between the two classes. Degrees
of risk and degrees of unwxllmgncss to incur risk increase from
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t nents, In a
general way, however, the two types of capitalists can be readily
distinguished.

Of the effect of this difference 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 exceptionaily large reward for assuming risk, or by
the hope of realizing a profit. They constitute the class of
capitalist-entrepreneurs, whose peculiar relation to risk must
now be considered.® It has already been shown that an entre-

preneur with no c1p1tal of his own must pay for capital a price
nranartianal ex
1
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to the risk to which it is to be ex jost. Reward for
risk-taking is no part of his income. On the other hand, a
capitalist-entreprencur 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 he hires. It would be
difficult to distinguish practically between his interest, with the
reward for assuming risk included, and his profit, There is u
special complication, however, in those cases where the entre-
prencur makes use both of his own C-’il"itﬁ} and of bGi‘i‘G'\‘\’fd
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 determinants of the reward to capital, and as it is, so (ar as man’s
knowicdge is concerned, uncertain which of two equally able and cautious
investors will escape accidental loss of capital, it is evident that the influence
of chance fills a very large place in President Hadiey's theory.

+]. B. Clark, “Insurance and Business Profit,” Quarterly Journal of Eco-
nomics, vol. vii, p. 47, et seq.
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by the following facts: The capitalist- Pnlrfprmrur 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 investors. The desire of capitalists {or a reason-
able assurance of the safety of their capital leads them to limit
the amount that they will lend to the capitalist-entrepreneur.
The latter is generally personally liable for all loss and indebred.

ness, while the possible loss of the other investors c.mnot c\cccd
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venture results in total loss; and in case o[ pnrual loss the
capitalist-entrepreneur has to bear it all, unless it exceeds the
total amount of his own capital. Under such conditions it is
evident that, while all the capital is used in the same industry,
it is not all ewngsccl to the same degree of risk, The capitalist.
entrepreneur has assumed practically all the risk. The other
capitalists have made a transfer of the risk to which their capital
would naturally have been exposed in the industry in question.
Consequently they demand only a small reward in excess of pure
interest for incurring the small risk which they still bear, \While
the degree of risk to which the industry as a whole is exposed
remains unchanged, and the capitalist-entreprencur may, there-
fore, be able 1o obtain a lfii’gi’ exira veward on account of ithe
risk, he is obliged to hand over to the other capitalists little or
none of this extra gain. It becomes a part of his own income.

It is important to notice that this part of the capitalist-entre.
preneur’s income is nhot profit. It accrues to the capitalist, and
not to the entrepreneur. Because the capital of the capitalist-
entreprencur is exposed to a high degree of risk, it is able to
obtain a high rate of reward. If the income were profit, it would
be annihilated by the competition of other capitalist-entrepre-
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 extra income as it was necessary for them to
pay to the other capitalists for the slight risk that the latter still

ran, But canitalist-entrenreneurs will not ace in that way, Their
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own capital is exposed to a high degree of risk, and thcy 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 determined directly, just as pure interest is, and
its amount is fixed by the rcluctance of the capitalist-entrepre-
neurs to expose their capital to risk.

As we have already stated, the transler 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-
entreprencur willing 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
the maoare exposed positions. On the other hand, if the capitalist.
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 will 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 industry 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 comparative safety; those who should
occupy the exposed positions on account of their peculiar fitness
for doing so, will assume the large risks incidental to the perform-
ance of the function of the capitalist-entrepreneur. Society will be
benefited by the 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 concerned, the gain will be measured
by the reduction in the cost of commodities due to the actual
diminution of the risk and to the lowering of the reward neces.
sary to induce the assumption of risk.

There is a point of special importance in connection with this
peculiar income of the capitalist-entreprencur that must not be
left unmentioned. It is com nonly said that according to the
productivity theory of distr.bution each unit of capital in a
static state receives as its reward the part of the net product that
is specifically imputable to it. It may be asked, then, in what
sense the capital of the capitalist-entreprencur is more productive
than the rest of the capital in the same industry. 1t is evident
that all the capitl, after it has been put into an industry, con-
tributes equally to the creation of the physical product. The
capital of the enweprencur, however, renders an additional
service; it insures the capital of the other investors. The answer
to the question here raised, therelore, evidently depends on the
answer to the more general question, in what sense capital is
productive whose only service is the creation of security. As it
will be more convenient to consider that question in connection
with the subject of insurance, we shall postpone our discussion
of it to the lollowing chapter.

We have examined in the present chapter the three ways of
meeting risk that are common to men in isolation and to men
in society, calling them respectively 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 socicty, and by a system of produc-
tion for exchange. Two essentially social methods of meeting risk
have also been considered. These are the distribution of risk,
realized 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 insurance.
in a static society.
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CHAPTER VIi
INSURANCE
The term insurance has r}rcady been used in describing the fund

accumulated to meet uncertain losses. It is evident that in a static
state all producers who are exposed to risk must accumulate such
funds. While it is uncertain whether the accumulation of any
individual producer will be enough to meet the loss he suffers,
that of the entire body of producers in any industry must be
large enough to cover the losses of the group as a whole. Other-
wise there would be in the long run a great diminution in the
amount of capital in hazardous industries, and a serious dis.
turbance of the static adjustment. Such a phenomenon is incon-
sistent with the notion of the static state. A [ruit-dealer who at
irregular intervals suffers loss through decay must add to the
price of his fruit enough to cover such uncertain loss. A ship-
owner has o increase s nt.u,lu rates morc or u\s, u uls auqn
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 insurance would be defined as the accumula.
tion of a fund to mect uncertain losses. From the pmnl of view
of econo theo Iy, as has u!um‘n !
fund includes only thit part of the accumulation that is intended
to cover the uncertain part of the loss; it is that part only whose
amount is affected by the influence of uncertainty.

This individualistic method of providing for uncertain loss

is sp oken of sometimes as latent insurance,! and sometimes as

scl[-msurance. The latter term is usually applied to such conduct
on the part of large concerns with many risks of kinds commonly

1 "Partout olt il y a un risque 3 courir. une assurance latente protége 1a val.
eur ou méme le gain menacé par ce risque, On 1a retrouve dans 1a commission
prélevee par lc banquier, dans les prix surélevés du marchand qui livre A
crédit, dans ies taux parfois usuraires de certains préts.”—Michel L.acombe,
“Assurances,” Say and Chailley’s Nouveau Dictionnaire d* fconomic Politique,
vol, i, p. 10L.
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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, While it may be 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 diflerent 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-entreprencur insurcs the capital of those
from whom he borrows. This use of the term insurance, however,
like the preceding, fails to bring out its real significance. To apply
it to all individualistic preparation for uncertain loss extends it
too far in one direction; to apply it to every transfer of risk
extends it too far in another, To form a complete conception of
insurance, it is necessary to add to the notions of accumulation
of capital and transfer of risks the idea ol the combination of the
risks of many individuals in a group. We should define insurance,
then, as that social device for making accumulations to meet
uncertain losses of capital which is carricd out through the
transfer of the risks of many individuals to one person or to a
group of persons. Wherever there is accumulition for uncertain
losses, or wherever there is a transfer of risk, there is one element
of insurance; only where these are joined with the combination of
risks in a group is the insurance complete.

In many respects the increase in the number of distinct risks
that an individual producer carrics is analogous to the combina-
tion of the risks of many individuals, Other things being equal, a
shiprowner who has o hoodved ships, wed whio caries iy awn
insurance, is in the same cconomic condition as any one of a
hundred ship-owners, each possessing one ship, who have com.
bined their risks in a group through a system of insurance. The
gain from the combination of risks is due solcly to the increase
in the number of risks in the group; and if that increase takes
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. With
the increase 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 foster the growth of large indus-
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trial organizations. In the absence of all other conditions affect-
ing their size, it would lead in the end o the concentration of
each line of industry, or even of all lines, in the hunds of a single
organization; and in the prescnce of these other conditions, the
size that would finally be found most advantageous would be
affected by the increase in the number of visks.

It is time to point out the exact natwne of the gain under con-
sideration. It is evident that it will not be due to any reduction
in the actual amount of positive loss. What the increase in the
number of sepurate risks in the group does bring about is a reduc-
tion of the uncertainty for the group as a whole, a substitution of
certain Joss for uncertain Joss. As was pointed out in the first
chapter, the probable variation of the actual loss in any year
from the average for a series of years increases only as the square
root of the number of separate chances of loss included in a
group. Now, as we have seen, it is through the accumulation for
meeting uncertain loss that the special reward for risk-taking is
obtained. Competition will not cut the accumulation for this
purpose down to the average amount of loss; it leaves 1 margin
of safety. It is evident, therefore, that anything that diminishes
the degree of uncertainty reduces the cost of risk to society. As
the uncertainty diminishes, the accumulation to meet the uncer-
tain loss is brought nearer to the probable loss as estimated by
the law of averages. If all the uncertainty could be annihilated,
the accumulation would be limited to the exact amount of the
forescen loss, as in the case of any other fixed clement in the cost
of production.

The wpplication of thls prindple to the lsdtution ol insurasnce
is evident at a glance, The risk that an insurance company carries
is far less than the sum of the risks of the insured,? 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 benefited by the existence of insurance,
The cost of commodities would be reduced through the dimi-
nution of that part of the expense of producing them that is in-

volved in the necessity of paying for the assumption of risk. The
2“The aggregate danger is less than the sum of the individual dangers, for
the reason that it is more certain, and that uncertainty of itself is an element

of danger.” William Roscher, Principles of Political Economy, Translated by
J. J. Lalor. New York, 1878, vol. ii, p. 26l.
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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 fire; that Jic 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 ycar 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 cach capitalist will demand an extra onc per cent on his
investment. The annual rent will then be at the rate of 7 per
cent, that is, $350 for 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 loss 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 distributed among the different owners.
Some of these have suflered losses which the $60 a year wias 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 {act 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. That will make this part of
his income $250,000 for the group, or $25 for each house. Each
house-owner, thercfore, 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 $337.50 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 these
10,000 houses had been joined with a large number of others, so
that there were, let us say, 1,000,000 in the group, a similar
calculation would show that the cost of the risk to cach hirer of
a house would be reduced to $26.25 per annum, or only §1.25
more than enough to cover the actual loss in a series of years.

That this gain is in no way dependent on the combination of
the risks of different investors in one group, and that it could
equally well be obtained by a single concern with an increasing
number of risks is manifest. It is equally manifest that it would
be advantageous for a person with a large number of risks to
join them with as many others of the same kind as possible. While
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 cheaper 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 manage-
ment more than offsets the gain {rom the increase in the number
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of risks. The prevalence of the custom of self-insurance against

risks such as the regular insurance companies assume is a serious
ofla
\.ll\.\.
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e companies

The effect of the principle that we are considering on the size
of insurance companies is the same as that already noted-in
speaking of independent industrial organizations, It is a force
working towards large companies. T'he larger an insurance com-
pany is, the cheaper it can afford to give insurance. It might be
impracticable, but it would not be cconomically unjustifiable,
to require small companies to carry higher reserves in proportion
to the amount insured than large con .paniea are C\'Jﬁ‘:i)‘c‘lli:‘d o
carry. In the absence of conflicting influences each branch of
insurance would finally be concentrated in the hands of a single
company. Nor is there any reason why the process of centraliza-
tion should stop here. There is the same economic advantage in
combining risks of cntirely different kinds, provided they are
correctly estimated, as there is in combining risks of the same
kind, The difficulties in the way of such gcneml combinations are
all of a practical nature. Whatever may be said on the ground of
expediency for the laws passed by some of our states restricting
the frecdom of insurance companies in the matter of assuming
different kinds of risks, economic theory affords no justification
for such a policy. The more risks the cheaper the insurance, is a
universal economic r)nnrlnlp One enormous company r"lrrwna'
all static risks would be the ideal organization of insurance in the
static state.

The gain due to the combination of risks and o the con-
sequent reduction of uncertainty is not the only economic benefit
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. Men differ much
in their ability to judge them. The segregation of the work of
estimating risks leads to a differentiation of capitalists, as a result
of which those who are especially adapted to that task will bhe
the ones who will undertake it. Moreover, their natural ability
will be further developed through the experience and training of
the work itself. On the other hand there are many men capable of

rendering good service to socicty in comparatively safe industries,
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who are so constituted that the necessity of running any great
chance of loss seriously diminishes their efficiency. The possibility
of transferring the risks of their business to others for a fixed
premium frees them from the paralyzing influence of uncertainty,
and enables them to make the best use of their powers in other
directions. The gain to society from the transfer of risks is ob-
tained partly through the veduction in the cost of carryving the
risks when they are borne by those who have the most ability to
estimate them and the most confidence in their own judgments
about them, and partly through the increase in the efficiency of
those who are abnormally sensitive to the influence of uncertainty.

The gains of which we have been speaking are partly offset by
the cost of carrying on the insurance business. This cost consists
of interest on the capital and wages for the labor emploved in
the actual perlormance of the work, What that cost ought to be,
il insurance companies were cconomically conducted, and how
far the actual cost exceeds that amount, we need not stop to in-
quire. There is a gencrous margin between the price for which
a large insurance company can alford to assume a risk and the
price which an individual producer would demand for carrying
it. That this margin is not exhausted even by the extravagant
methods of management that characterize existing insurance com-
panies is proved by the almost universal prevalence of the custom
of insurance. That it is more nearly exhausted than it ought to
be is proved by the persistence of the custom of seif-insurance.
It must not be forgotten, however, that insurance companies
carry on many other forms of activity besides their special work
of furnishing insurance. Invesument is a prominent fcature of
so-called life insurance, and preventive measures of various kinds
are carried out by insurers of property. Insurers of boilers have
their inspectors, fire insurance companies have their patrols,
burglarly insurance companics their private watchmen, and so
on through the list. The part of the premium which is used in
carrying out these protective measures ought not to be consid-
ered as part of the cost of insurance. It is work that would have
to be done in some form by individual producers or by society,
if it were not performed by the companies. The fact that the
companies do it is an indication that it is accomplished more
cheaply or morc clficiently by them than it could be by the in-
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to be recogmzed 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 maccurately. 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 leflt 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
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be a source of gain to the insured. In an ideally complete system
the payment by the insurance company will just equal the loss
of the insured. Now it is a matter of common observation that
insurance is often obtained in ecxcess of the actual value of the
property insured. As a consequence there is considerable wilful
destrucnon 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 fuli 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
oceur i the amount of positive loss either through faud or
through carelessness must be deducted from the diminution in
negative loss in estimating the net gain which insurance brings
to society.

The economic signiﬁcance of insurance in a static state is con-
nected with its influence in reducing the burden which the ex-
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. kow 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 fcatures of econontic insurance as we have dehned
it are the accumulation of runlal to meet uncertain losses, and

the transfer and combination o{ risks. Many other conceptions of
insurance have been held by various writers on the subject. Some
originated in an over-emphasis ol a comparatively unimportant
phase of the institution, others in a wrong interpretation of some
feature of it. As an example of the former kind may be mentioned
the conception of those writers who find the significance of insur-
ance in the diftusion of pusiu’ve losses over a large group of
ppersons.” 2 That the insured in the fung Tin pay a ill the losses is
undoubtedly true, but the distribution of the losses is only an
indirect result of lhe insurance; it is neither the purpose of it nor
the immediate consequence. The purpose of securing insurance is
to avoid uncertainty, The insured buys security by the payment

of a fixed nrnnnnn\ and afiter he has hnnuhl it his condition is

not aﬂcctcd by the number of losses \shlch the insurer may have
to make good. If the number of losses increases, the premium rate
may be raised: but in ail cases of compliete insurance the cost of 1t
is a definite element in the expense of production, the amount of
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- A member of such a company is not in the

saimc econom

na .\ ad fae o Lvnd evvacais:

ic situation as one insured for a fixed kncuuunu He
has not transferred his risk and purchased security; he has ex-
changed one risk for another, usually a simall chance of a large
loss for a larger chance of a smaller loss. Where there is a mere
diffusion of loss there remains some degree of uncertainty as to
the amount of loss that each member of the group will suffer;

8 "Considerée dans son principe méme. l'assurance ot une association qui
a pour objet de répartir entre tous ses membres les pertes occasionnées &
quelques-uns d'entre eux par certains événements fortuis, de telle sorte que
chaquc membre supporte sa part de l'indemnité due aux victimes du smmre
—Ch Dumaine, "Assurances,” Say's Dictionnaire des Finances, vol. i, K

“Versicherung im wirthschaftlichen Sinne ist dicjenige wirthsc aftliche
Finrichtung, \,\_c!c!\_r d\e n.zghl_hg;!mgn Fok'en (mLunflmen\ emulnn fur
umorhergcschcncr l-.rcugmsse far das \crmogcn ciner Person dadurch
beseitigt oder wenigstens vermindert dass sic dicselben auf eine Reihe von
Fallen vertheilt, in denen die gleiche Gefahr droht, aber nicht wirklich
eintritt.”"—Adolph  Wagner, “Versicherungswesen,” Schonberg’s Handbuch,
4tc Auf, 2 Band 2, 5. 339,
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where there is complete insurance the insurer has taken upon him-
self the entire chance of loss, so far as concerns the risks covered by
the insurance. To define insurance, then, as the distribution of
losses is to make too prominent an indirect and comparatively
unimportant result ol it, and to leave entirely out of the definition
the elements in which its economic significance really lies.

The other erroncous conception of insurance to which refer-
ence has been madce is even more indelensible than the one just
noticed. Instead of arising from an over-emphasis of a compara-
tively unimportant fcature of the institution, it is based on an
essentially false idea of its nature. Because each insurance contract
considered by itsell is a contingent contract, and because the event
upon which the payment by the insurer to the insured depends

ey
n

is uncertain, many writers have regarded insurance as a form of
gambling.* But the resemblance is in reality of the most super-
ficial kind. It is not difficult to discover the mark of distinction
between the two transactions. Insurance involves the transfer of
an existing risk from one person to another; gambling involves
the creation of a new risk o which neither party to the transac
tion was exposed before the contract, and to which they are both
exposed after it. If a man insurcs his factory, he frees himself from
uncertainty, and the other party to the contract assumes it; if he
makes a wager with another, his own uncertainty and that of the
other person are both increased at the same time. Undoubtedly in
the past many transactions which wore the virtuous guise of insur-
ance were no better than gambling contracts. If a person takes out

i in whi i ble i

ntaract. he
LLIUSE, il

»
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1 “Let us now contrast the workings of insurince. In this case also the con-
tract is a wager. A house-owner pays an insurance company fifty dollars, in
return for which he is to receive five thousand doliars in case his house burns
down within a specified time; just as he might pay a bookmaker fifty dollars
and receive five thousand in case a specified horse wins a race.”—Arthur T.
Hadley, Economics, p. 99. ) 7 ) )

“Le contrat aléatoire est une convention réciproque dont les efféts, quant
aux avantages et aux pertes soit pour toutcs les parties, soit pour l'une ou
plusieurs d'entre elles, dépendent d'un événement incertain. Telles sont le
contrat d'assurance, . . . le jeu et le pari, . . ."—~Code civil franqais, Art. 1984,
Quoted in Charles Berdez, Les Bases de I'Assurance Privée, p. 36, note.

“Wenn also der unorganisicrtc Spiel des Schicksals den Menschen in Gefahr
bringt, so begreifen wir, dass das Mittel, welches er ihm entgegensetzt, ¢in
organisicrtes Gliickspicl sein wird. Er errcicht dadurch die Wirkung, dass er
ur selben Zeit, wo er von eineme Verlust betroffen wird, durch das Gliickspiel
einen Gewinn erhilt, der gerade den Schaden deckt.”—R. Schlink, Die Natur
der Versicherung, Wiirzburg, 1887, s. 13.
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virtually makes a wager with the insurance company that the
property will be destroyed. Such contracts are clearly against pub.
lic policy, and legislation has done much to limit their number.
The courts on the other hand have frequendy given a liberal
construction to the phrase Vinsurable interest,” and many con.
tracts iar

£ 1A legitimate in-
surance contract, however, may always be distinguished from a
gambling contract by the principle pointed out. Insurance is the
transfer of risk, gambling the creation of risk.

After a system of insurance against any class of risks has been
established, an entreprencur has a choice between three methods
of meeting such a risk in an industry that he has decided to enter.
He may adopt preventive measures, he may obtain insurance, or
hie may carry the risk and pay a higher price for the capitai he
borrows. His selection among these different modes of conduct
will depend upon their relative cost. Expenditure for any onc of
them is to him an item in the cost of production, and he will
naturally adopt the one that is cheapest. As a matter of fact, in

nea lll "l)l ("lkl‘ﬁ )' |L l)l' ORSArY tor ¢
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ombine the three methods, Pre.
ventive measures are adopted by which the total amount of risk is
somewhat reduced; a part of the remaining risk is transferred to
insurance companies; the rest is borne by the capital in the indus-
try. The amount of the expenditure for each of these purposes is
determined according to the principles alrcady established. The
payment for the capital exposed to risk contains an element ol
reward for risk-taking, which is large in pmportion to the degree
of risk; the jpraymciit for insurdance contains a "v‘i!ﬁﬁ‘\'(."}')' smaller
clement of the same kind: the pavment for prevention contains
none at all.

The entire sum paid by the insured to the insurance company
is called the insurance premium. As the companies carry on many
forms of activity which are not an essential part of their business
of furnishing insurance, and the expense of which is paid out of
the premiums they reccive, the cost of the insurance itself is less
than the amount of the premium. In a strict economic sense the
insurance premium includes only that part of the payment to the
company that would have to be made to induce it to assume the
risk. Expenditures for preventive measures, whether made directly
by the entrepreneur himself, or first incurred by the insurance

579



82 THEORY OF RISK AND INSURANCE

company and then recovered from the insured, are no part of
the cost of insurance. This distinction, however, is not observed
by all writers.5 Because the entrepreneur has a choice between
prevention and insurance, it seems to be inlerred 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 the 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 determined by the dircct cost of introducing the
preventive measure, whether the work is done by the entre-
prencur himself or by the company. Prevention and insurance
are complementary methods of preparing to mect uncertain
losses; only confusion can result from the attemipt to make them
identical.

Not only do insurance companies carry on many forms of
activity that «i1e no part of their peculiar functions as insurers,
but not all their activity as insurers has any direct bearing on
the productivity of capital, “The inservanee of cansumption goods
is almost as common as the insurance ol capital goods. It would
not be difficult, in the light of the principles already discussed,
to discover the laws that determine the adoption 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

% See, for example, Alfred Marshall, Principles nf Economics. vol. i, p. 469,
note. “Again, certain insurance companies in America take risks against fire
in factorics at very much less than the ordinary rates, on condition that some

prescribed precautions are taken, such as providing automatic sprinklers, and

making the walls and floors solid. T hc expense incurved in these arrangements
is really an insurance premium.
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investigation. We 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 losses. Attention 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 onc or two other points in connection with this aspect
ol the institution that deserve consideration, Capital alone can
insure capital. The guarantce 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
evidemly depends on the amount of risk that the capital assumes.
As the number of risks carried b Uy &n insurance {oinpany iﬁ(‘i‘f.’i.“fi,
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. Mutual companies, if

Phrau are to nerform !hcir !lll)f'ln H nerfectlv

Wi

ctiens perfectly, must alse make
accumulauons of the same kind, but these funds are all con-
tributed by the insured themsclves, who virtually constitute the
company. kFrom the point of view of economic 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
compelitive basis, and if the accumulations of the companies
Py ranas 12 ad 2o shha aoae e Tharncsama:

were in all cases limited to the amounts n necdssary s} BIVC secur i'y'.

it would be a matter of no importance by whom the funds were
contributed. Capital is invested in the business of insurance
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 invested 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

h n nroanoartt nn tno "'\F "\(‘{C "l’\F
{9454 43RS UiAT

lllvllvl\. LIl 0 ac i3

[o]

f insurance companies ought to
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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 accumula-
tions of many cumpanics are in excess of the amount thus deter-
mined. I do not refer here to the accumulations made by life

insurance companies, which combine cntirely different functions
. vly ol

ar Al smcrirnem e mel a lnven rmave ~F auliq nt.n!
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simply investments of capital by the insured. Nor do [ 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
poss:bxlny of making such unnecessarlly large accumulations is
due to imperfect competition, which does not force the cost of
insurance down to the competitive level. If, however, it were
necessary [or these funds to lie idle in the vaults of the company,
it is evident that there would be no motive for making accumula-
tions larger than the conditions of the business demanded. Any
excess would be 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 {rom participating in other forms of
industrial activity. We have already seen in the cuse of the
capitalist-entreprencur that while his own capital acts as a guar-
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antee fund for the capital that he borrows, it at the same time

pcrforms its part in the direct productive ac!ivity of the industry
in which it is invested. The fulfilment of the insurance contract

does not require the creation of new capital; 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 Iorms m whlch such investments should be made. For

s desirable that the funds should be invested
§ Gesirauid (nat LI UGS sNoUKE OC 1INVesiCa

where there is zhe lcasl dnnger of loss, and where the difficulty of
realizing on the investments is at a minimum. But the unponant
point is that capital which is insuring other capital may at the
same time be directly employed in the production 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
u‘u‘:ix‘ usc U) LliOse io \\llUlll HIL\ are l(‘.'lll

It is evident that the possibility of using productively the
reserve funds of insurance companies reduces the cost of insur-
ance. Under competitive conditions the return that capital
invested in the insurance business can secure will be fixed. In
the lonn run it will consist of nure interest n\ue the reward for

carrying the risk to which it is exposed. All mher income that the
companies receive will operate w reduce the payments of the
insured. If it were necessary for reserve funds to remain unproduc-
tive, the income that they now cirn would have 10 be obtained
from the insured in the form of higher premiums.

One quesu'on in this connection remains to be answered. In
what sense is the employment of capital to insure other upunl

a Prnl‘llrllt'ﬁ !‘ng\rllnn) '1 hp ahﬂ‘k "!\' !q 3!\11‘_Qr”)u 'll( “!!{'5!!"“ !3
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due to two circumstances. On the one hand, capital which is
insuring other capital may at the same time be productively
employed in other ways and create the same amount of physical
product as any other capital so employed. On the other hand,
the reward which capital obtains for insuring other capital is
entircly created by the capital that is insured. It is evident, there-
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fore, that insuring capital, as such, is not directly creating physical
product hs service is to create a condition which increases lhe

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 capitai as its product. It there were
a monopoly of the privilege of granting insurance, the entire
increase in product might be appropriated by the insurers.
Perfect competition, on the other hand, would bring about an
influx of capital into the insuring business which in the end

would reduce the total return to capital i
v Jilal
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in it to the same p
tions as the return to capital in any other industry involving the
same degree of risk. The remainder of the economic gain due to
the existence ol the institution of insurance would then accrue
chiefly to the consumers of the commodities created in the indus-
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 insurin
the risk it assumes. In both cases there is an increased produc.
tivity of industry on account of the assumption of the risk, and
in both cases the capital exposed to risk obtaing a part of the
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 neede(l to meet the demands of society.
T ne only (JHICI'C“CC beiw cen ithe two klﬂ(l& OI income iS thé com-
paratively unimportant one that in the former case the extra
product 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 reward for creating the conditions

which make nossible the increased nroductivity of the canital
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which is insured.
The statement is sometimes made that all insurance is mutual
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insurance.® 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 the cost of carrying on its business, and in the long
run consumers nccessarily pay all the expenses of production,
This mutual aspect of insurance, however, does not bring out its
fundamental significance, This lies in the reduction of the cost of
producing commodities through the relief of producers from the
disagreeable feelings aroused by uncertainty, and the substitution
of security for insecurity. The burden of insecurity which would
rest upon individual producers in the 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 cntirely
annihilated, and the remainder rests upon the insurers whose
capital has assumed the risks of the insured. Even in the case
of so-called mutual companies, while the surviving uncertaingy
is still borne by the members of the company, the real significance
of the institution does not lie in this fact, but in the reduction
of the uncertainty as a result of the insurance. The over
emphasis of its importance in causing a diffusion of loss is due
to an imperfect analysis of its economic effects.

Insurance is evidently far from being a gratuitous gift to
socicty. The component parts of its cost are the wages of the
labor employed in the insurance business, interest an 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 entreprencurs, 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

¢ Sce, for example, H. C. Emery, “The Place of the Speculator in the Theory

of Distribution,” Publications of the American Economic Association, 3d
Series, 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 beiween 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 heen a sinoular lack of un

here has been a singular lack of unanimity y
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 economxc character. Ihelc
seems to be little occasion
sions of production, dlsmbunon, 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
theless, it undoubiedly befongs 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. 1f the owners of consumption goods are willing to
pay a prlce for the sake of aving them insured, it is evident

that P o ino in avrhanes whisrh ie Af mAaras
tnat l y ll5 -)Ulu\.uuus in CXCaange waidn Is o1 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
rrpmmo it are servmo mankind in the same way as that emnlnved

in the creauon of any commodity for which consumers are wnll
ing to pay.

e
C

n

"
)
D
-4

586



INSURANCE 89
The conclusions reached in the present chapter are in part as
follows: Complete insurance, in the economic sense, is the accumu-
lation of funds for uncertain losses and the combination of the
risks of 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 insur
define it as the distribution of losses, is to put the emphasis on a
comparatively unimportant aspect of it; to call it gambling is to
confuse forms of activity fundamentally different both in their
purpose and in their consequences. Capital emploved in insuring
other capital is productive, and the reward it 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. I, thercfore, is also produciive. The treatmeni of
insurance naturally belongs in the division of economic theory
that deals with the phenomena of the production of wealth.

ance mutual or 1a
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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 phascs of the influence
of risk in a uynamic SOCiE‘L‘y‘ No attempi will be made to work
out a complete dynamic theory. Static laws are comparatively casy
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-

Hnnrunn disturhances into the economic svstem, The new forces

aalis urpances 1nte the econemic Syewliii, a4l LS [501 L 8 u)

modx(y the action of the static {orces, sometimes reinforcing them
and sometimes opposing them, and the simplicity of the static
state s replaced by the apparent irregularity and coniusion ol the
existing industrial world. That this irregularity is only apparent,
and that with the progress of economic science general principles
will be 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 ii‘ﬂpOi‘t&i‘iL 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

........ ~F i¢al ~ehaw oh: hotnea amitnl AdAicninichae

in the amount of capitai, oincr uuuba oCing <quay, Qiminisands
the productivity and reward of each unit of it. On the other
90
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hand, every additional unit of capital saved, other things being
cquul, involves an increased sacrifice on the pt of the person
saving it. Saving is carried by cach individual 1o the puint when
the sacrifice and the reward offset each other, and then it ceases.
Now the necessity of exposing capital 1w risk increases the
sacrifice involved in saving. Saving ceases while the marginal
productivity of capital is still high enough to reward the risk-
taking as well as the abstinence. If the degree of risk were uni
form in all investments, it is cvident that the extent of the influ
ence in this direction would depend entirely upon this uniform
degree of risk. With unequai degrees of risk, the relation between
the risk and the accumulation of capital is not uite so simple.
The effect of the risk is determined immediately by the relation
between the risk and the reward in safe investinents. But the rate
of interest here is itself .ltfcucd by the risk in other investments.

Ve have seen how the rec

ytalicts of an 1hnnrn\'ﬂ|\
lave seen no nralists i

high reward in }mzardous mdu;mcs reduces the return in safe
industries below the normal level, When the risk in diiferent
investments s unequal, theretore, s influence in retarding
accumulation is much greater than would be inferied from the
degree of risk in those which are safest. In order to determine
what that influence is, it would be necessary to calculate some
sort of an a\'eragc of the risks in all investments. 1t is possiblc
ih:‘xt this mlgﬂi be taken at a ])O‘ii‘li where greater a
are so balanced that thc productivity of capital is not affected by
the inequality in the degrees of risk. The reward necessary to
overcome the reluctance to incur this average degree of risk
determines the margin of saving,.

As risk retards the accumulation of capital, -m\thmb that re-
duces the degree of risk or the reluctance to assume it prorotes
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. Whatever may be the advantage of
so-called life and endowment insurance as forms of investment,
furnishing opportunity for investment is no part of the insuring
function.

The advantage to which we refer is of a2 more fundamental

character. It is due to the influence of insurance in extending

and blll.lllCr l'l\ks
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the range of safe investments. There are large amounts of capital,
such as trust funds, savings-bank deposits, and even the reserves
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. Every -
increasc in the opportunity for making such investments has an
influence in retarding the fall of the rate of interest in them,
and so in pushing [urther 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 to-
wards a more and more unequal distribution of capital. The
sacrifice of a laboring man in saving a hundred dollars from his
year's income is apt to be very great. There is, therefore, nced of a
large reward to make him willing to undergo the sacrifice. And
just because it costs so much to accumulate the 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 confined to the least hazardous
investments; 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.! By far
the larger part of the savings of socicty come out of the incomes
of large capitalists and entrepreneurs; the contributions of
laborers and small capitalists are comparatively insignificant.
Now the increase of capital is in itself almost an unmixed good.
Maoreover, 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 small capitalists are indircctly benefited thereby,

11In considering the influence of the rate of interest on accumulation some
allowance ought undoubtedly to be made fur the tendency of a fall in the rate

of interest to induce larger savings on the part of those who are chiefly con-
cerned to assure to themselves or their fanilies a certain fixed income
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through the drawing off of capital from safe investments and the
retardation in the fall of the rate of interest in them. But it is
possible to pay too high a price for the gain thus realized, The
accumulation of capital is not an end in itscll, nor is its distribu-
tion a matter of no importance. Clearly every device 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 involved some falling off in the
productivity of industry as a whole, would increase the sum total
of human welfare. The influence of insurance, so far as it widens
the range of sale investments and thus promotes saving on the
part of people of small resources, has a tendency to reduce the
inequalities in the distribution of wealth.

The influence of private ownership of land in promoting saving
is also worthy of note. I do not refer to the well known fact that
the desire of the average man to own a piece of ground stimu-
lates his productive activity. It is the influence of the security of
the investment to which I wish to call attention. In spite of local
fluctuations in value as population shifts from place to place,
investments in land under normal conditions have alwavs heen
regarded as exceptionally secure. A very considerable part of the
savings of small capitalists has for this reason been placed in this
form of investment, cither directly or through the medium of
savings-banks and building and Joan associations. The with-
drawal of land from private ownership would reduce the arca
of safe investments to such a degree as to cause a serious fall in
the rate of interest in them. Whatever may be said on other
grounds for or against private ownership of land, it cannot be
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
rendered society than that which would result from the introduc-
tion of a method of giving security to the bonds of large indus-
trial corporations. Something is alrcady accomplished in this
direction through the custom of underwriting which has been
growing in recent years. A large banking concern undertakes to
float a loan for a corporation, and to give to the bonds the back-
ing of its own reputation, on condition that 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 efficiency. The invention of a system of guar-
antee and control which would give to the bonds of all established
corporations the security which now attaches only to government
bonds would ennrmous!v increase the QI)DO!‘[HHHV for safe invest-
ment, would raise the rate of interest in such investments well
above its present level, and would thus encourage saving by those
to whom the disutility of insecurity is very great.

One of the greatest services which the entreprencur renders
socicty is the result of his activity in opening up new avenucs
for the employment of capital. The growth of capital is a char-
acteristic feature of a prog)essxve socxety, and with th'\t grmvth
comes the necessity of fi r it
rate of interest is to be kept ﬁ om f{alling '\pl(“y The discovery
of ncw methods of employing capnal has the same sort of
influence on the rate of interest and the incentive to save as the
extension of the range of safe invesuments. Of the different ways
in which new capital may be employed, and the different degrees
of risk involved in them, enough has already been said. A few
points remain to be noticed about the relation of the entrepre-
neur to this kind of risk.

The incentive to activity by which an entrepreneur is led is the
hope of rcalizing a profit. Now the origin of profit is always in
change. It is of the nature of entreprencurs, therefore, to be con-
tinually experimenting with new wiethods, new machinery and

new preducts There are very unegual deorees of risk involved in
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these experiments. In some cases it is practically certain from the
moment the new idea is conceived that the application of it will
lead to the appearance of a large profit; in others the outcome 1s
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 experimems the one would first be tried in which the
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ments holding out hope of equal profit, the less uncertain one
would be first undertaken. This scems to indicate some sort of
relationship between risk and proﬁt What is it, however, that
limits the action of entrepreneurs in this way?

So far as the experiment involves danger to existing capital,
their choice may be duc to their unwillingness to expose their
own capital to danger, or to the difficulty of obtaining capital
from others for such a purpose. If entrepreneurs were able to
obtain gratuitously all the ca vished, there would be
no such limitation to their unwillingness to incur risk. It would
still be true, however, that a certain profit would have more
attraction than an uncertain one of the same size. Any one
naturally prefers a certain gain to an uncertain one. Morcover,
an entrepreneur has to devote time and labor to the manage-
ment of his business, and must have a reasonable assurance of
receiving at least as large a return from it as he could obtain by
sclling his services to others. Finally, the reputation for sound
judgment and efficient management, which continued success
gives, is of value to him, since it enables him 10 secure capital
at a lower rate. This reputation, however, is a part of his cquip-

ment as a laborer, and would increase his wages if he sold his

services to others., The extra reward that he ghtains for
rvi other ¢ obtlay T
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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 entrepre-
neur’s income which is wages of management and which accrues
to him as laborer and not as entreprencur 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
attractlve than an uncertain guin. cmrcpwncun will nnmrnlly
first select those txpe-‘imems in which the pluuuuuuy of success
is great. To induce one of them to undertake a more uncertain
experiment when a less uncertain one is open to him, the profit
in the former, if it succeeds, must be greater than the 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 proﬁl. It is evident, how-
ever, that this extra profit is not the reward for bearing risk.
Under the conditions assumed, the entreprencur is exposed 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

Aablra e hasntica tha awvmanios o vnvae hasawda
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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 are 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 acrion of the entrepreneur in entering upon the
experlmem cannot be called the assumption of risk, and the large
profit is not to be confounded with the reward for risk-taking.

The Fnrenn who furnishes the canital and stands to lose it if the
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experiment fails, bears all the risk of the undertaking. The choice
of a certain profit rather than an uncertain one by the entre-
preneur is the same sort of an act as the choice of a large profit ’
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

dmirmlund Thaw hava sranda fawe nttasvynte trierivra annle ~AF o
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kind against loss of value. Many commodities are llable o great
fluctuations in value, and in some cases these fluctuations 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 difficulc
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 followed by too great a contraction of
consumption in times ol scarcity. The total utility of the com.
modities consumed is thereby diminished. The second fact tends
to increase the price of the commodities in times of abundance
and scarcity alike, since the great uncertainty incurred by invest.
ing capital in large stocks of the goods, for purposes either of
manufacture or of sale, restricts the 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, u“lf‘y take ul)uu themselves
the chance of gain or loss through fluctuations in the value of
certain commodities in the hands of manufacturers and dealers.
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 nnres We need not stop to consider the m-m-r:ll
phenomena of spccul:mon nor its mﬂuen(c upon societv.? Wy
are concerned only with that part of the activity of speculators
whicn serves 1nairecily to recduce the cost of unceruamnty. 1ne
way in which this service is rendercd may be made clear by a
concrete illustration.

A miller who buys large quantities of wheat to grind into flour
is exposed to a chance of gain or loss through a change in the

market nrice of the gr
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. H the urice of wheat varies, the price

of flour will probably vavy with it. "This uncertainty about the
movement of prices is a disturbing factor in the miller's calcula.
tions. He frees himsclf from it by a transaction on the wheat
market. At the same time that he buys a quantity of wheat for
his mill, he sells the same amount to a speculator for future de-
livery. When he sells his flour he delivers the wheat. If the prices

2See H. C. Emery, Speculation on the Stock and Produce Exchanges of the

United Sigles, 1808 for an account of the activitiee of wnsculators and the
wnRited Slales, i85C, OF an ayount ov Ine admwiiies ol SCIQIoTS ant Iae

mechanism of stock exchanges. Sec also “The Place of the Speculator in the
Theory of Distribution,” by the samc author, Publications of the American
EcOnomic Association, Thlrd Scries. I900 pp. 103-114, for a discussion of
the qtifiiiﬁﬁ §iint‘5't€u uy the title of \ug 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.?

It is evident that for the miller this transaction is a form of in-
surance, By means of it he purchases sccurity 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
through a fall In {ts price, cun be seen at once In the 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

3 By this transaction the miller docs 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 codrdinate share with wages, interest and profits,
but rather such claims to the product as are represented in all
property rights.” Again we rcad: “Speculation does not directly
produce wealth, but there is a real increase or decrease in the
value of property due to outside causes, and this gain or loss in
value is shared by speculators.”

Now the appropriation by speculators of gain which accrues to
property that they themselves own does not reqmre any explana-

tion. The nossibility of such chance eains is an incident of the in-

200 [ et o) 14 59 i an inaeent of thein

stitution of private property. Evidently this is not what Professor
Emery has in mind. It must be 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 10 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. Otherwise the whole affair is reduced to th

plane of a gambling transaciion 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 increases their productivity,
Professor Emg_rv himself 1cconnue< in many “"\{_‘f_‘si \We read, for
example, “This does not mean that the specu].m\c market is not
an aid to production. It is difficult to see how a great world trade
in such staples as grain and cotton would be possibie without it.”
We are told more specifically that “Under the old method (before
speculation was introduced) the trader had to allow a margin of
five or ten cents v slel on wheat to cover a possible fall in value,
Today traders will carry wheat on a margin of a fraction of a
cent, and the allowance for risk is practically 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 morc productive than it was before. This

surely justifies us alhng the activity of the speculator produc-
ive. Specu}aumi, so far as it is insurance, is a phenomenon of the
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production of wealth. Distribution through this kind ol specu-
lation is a direct result of productive service.

Speculation, from the point of view from which we have been
considering it, is an institution which socicty has created for the
purpose of obtaining security against a special class of risks. Per-
haps it would be more accurate to say that the institution has
heen created for other ends, some good and some bad, and has
been utilized by socicty for this purpose. Insurance is something
of a by-praduct. 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 efficient 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 economniic 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 apportion-
ment of capital is the measure of the cost of risk in a static society.

As long as man’s knowledge remains imperfect, accidental de-
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than in others. If society wishes to enjoy the product of a hazard-

4 Space is lacking for a consideration of the difficulties raised by Professor
Emery as to the economic identity of the speculator. There seems to be a
confusion between persona! and functional distribution in his discussion. The
speculator could not secure the miller from loss unless he possessed the requi-
site amount of capital; he must therefore be a capitalist. A part of his income
is interest, and this is high on account of the hazardous nature of the business.
His occupatlon calls for the expenditure of much physical and mental energy:
he is therefore a laborer. A part of his income is wages, and this part is also

hich an account of the oresar daoras aof ekill ronuired in the husinete Ae he ic
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at the same time residual claimant, he is in the position of the entrepreneur,
and is entitled to any profit that may appear. The speculator, therefore,
combines the three functions of capitalist, laborer and entreprencur.
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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 capual intact, and so long as that is donc, society as a whole is
not concerned with the way in which the fortunes of individual
capitalists may be affected by accidental causes. To the individual,
however, it makes a great differcnce whether he is the one who
suffers the accidental 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,

therefare reluctant 1o invect hic Fanital in hazardoie indirerrias
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and he does it only when the average net return in them is above
the marginal return in safe invesuments. 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 [or 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 Anallyv shiftad o the consumers Concumers then ae well ac
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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
indicates whether his desire for the product of the industry is s0
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.

Thava nra ttvn svaue in obhiabh sanias. ad.

1 A8re are LWo ways in wailin :\.ﬂ.lcty‘ may reauce ind 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 nrpvpnnnn, The advitability of adanting anv
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such device depends upon the relative expense oi 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 rick Thace mensiirae will ha adanted which in tha
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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. When this is done the degree
of uncertainty for 1he 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. As the amount of loss which wnll occur is in the
nature of the case more or less uncertain, the amount of accumula-
tion cannot be fixed exactly at the amount of loss. It is fixed 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 tihe ponu of view of socwly 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.
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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 friction to be overcome and for the static adjust-
ment of the productive forces of socicty 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 affected, 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 fecl 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.
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