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VOLUME LVIII,  Part I No. 109 

PROCEEDINGS 

MAY 16, 17, 18, 19, 1971 

F E D E R A L  INCOME TAXES 

R. W. BECKMAN 

One of the most important overall financial considerations for any 
company is Federal Income Taxes. For a property-liability insurance com- 
pany, taxes are both important and, to a large extent, controllable. Whereas 
the income of most organizations is fully taxable, insurance companies' 
income is largely investment income which can be either taxable or tax 
exempt. This paper explores the subject of Federal Income Taxes and 
it illustrates how net income can be maximized by minimizing Federal In- 
come Taxes. Because mutuals and life insurance companies fall under 
different sections of the tax code, they will not be included in this paper. 

TAX LAW 

The provisions of the Federal Tax Law that apply to insurance com- 
panies are essentially those that apply to most corporations. Specifically, 

1. Dividend C r e d i t - - T h e  investment income received from other non- 
affiliated corporations in the form of dividends is 85% tax t~ree. 1 In 

1 H. Sauvain, Investment Management, (Prentice-Hall, Inc., Englewood Cliffs, New 
Jersey, 1967) pg. 233. 
" . . .  The purpose of this exclusion is to minimize the triple taxation of corporate 
earnings that occurs when one company owns stock of another. The triple taxa- 
tion operates in this way: (a) one company reports earnings and pays the corpo- 
rate income tax on these earnings; then it pays dividends from the taxed earnings 
to a second company that owns its stock; the dividends received are part of the earn- 
ings of the second company; (b) the second-company pays the corporate income 
tax on its earnings and from the balance of earnings it pays dividends to its stock- 
holders; and (c) the stockholders pay the personal income tax on the dividends. 
The 85% dividend exclusion of dividends from taxable income of corporations 
greatly reduces the second application of the tax." 
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other words, only 15 % of dividends is subject to Federal Income Tax. 
There are a few exceptions to this 85% credit; for example, dividends 
from certain preferred stocks of public utilities are only allowed a de- 
duction of approximately 60%,  but most dividends are eligible for the 
85% credit. Dividends from subsidiaries usually fall under another 
section of the law which exempts inter-corporate dividends from all 
taxes. The dividend credit is subject to certain limitations which will 
occasionally cause a loss of part of the dividend credit, but this is a 
relatively infrequent event and will be discussed later. 

2. Tax Exempt  Interest - -  The interest received from bonds issued by any 
state or local government is fully tax exempt. These tax-free bonds are 
often referred to as municipals or "munis." 

3. Tax-Loss C a r r y - O v e r - - W h e n  no tax liability exists and total taxable 
income is negative, a Tax-Loss Carry-Over in the amount of the nega- 
tive taxable income is established. This carry-over lasts a maximum of 
eight y e a r s -  three prior and five s u c c e e d i n g -  and must be applied 
to the earliest year first. A tax refund is generated if the Tax-Loss 
Carry-Over reduces the prior year's previously computed income tax. 
Any excess or unused Tax-Loss Carry-Over is then carried to the fol- 
lowing year which is also recalculated in a similar fashion. 

A realized capital loss from the selling of investments which is not 
offset by realized capital gains in a particular year may also be used 
over an eight year period in the same manner as described above, but 
only to offset realized capital gains. However, the amount which can 
be carded back is limited to an amount which does not cause or in- 
crease a net operating loss in the carryback year. 

4. Alternate Tax C a l c u l a t i o n - - T h e  alternate tax calculation for taxing 
gains from the sale of assets owned more than six months at a rate less 
than that applied to other income is also available to all companies. 
Most companies benefit from this provision when selling buildings and 
other property while insurance companies benefit when realizing capital 
gains by selling stocks and bonds. 

5. Tax R a t e s - - T h e  basic corporate tax rate is effectively 48% and has 
been for several .years. This actually consists of a 22% tax, and a 
26% surtax on all taxable income in excess of $25,000. The capital 
gains tax rate as used in the alternate tax calculations was 25% prior 
to 1-1-70, was 28% for 1970 and increased to 30% for 1971 and 
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thereafter. The tax surcharge of 1969 and 1970 was applied to the 
total tax liability, thus effectively increasing both the basic corporate 
tax rate and the capital gains tax rate. 

Sections 831-832 of the Federal Tax Code relate specifically to Stock 
Fire and Casualty Insurance Companies. Net earned premium is the t'ev- 

jenue base for underwriting operations, with underwriting disbursements in- 
cluding incurred losses (including IBNR),  incurred expenses (except that 
capital items such as automobiles, furniture, fixtures, etc., that are charged 
directly to expenses in the annual statement must be depreciated over their 
useful life span for tax purposes), and declared policyholders dividends 
(not incurred). The primary benefit to insurance companies arising from 
these sections of the tax law is that expenses (primarily commissions) are 
charged against income prior to the premium being counted as income. 
This in effect defers income without deferring the corresponding direct 
expenses and can amount to a substantial tax benefit, especially for rapidly 
growing insurance companies. Working in the opposite direction is the 
handling of policyholders dividends, which are allowed as a tax deduction 
only when declared. 

Determination o] Taxes 

Federal income taxes must be paid on total income which is the sum 
of ordinary taxable income and realized capital gains. 

The U. S. Corporation Income Tax Return, form 1120, accumulates 
premiums earned, dividends received, taxable interest income and realized 
capital gains as total income. Deductions include incurred losses, declared 
policyholder dividends, salaries, taxes, fees, etc. Gross taxable income 
is the difference between total income and total deductions. The dividend 
credit is a special deduction of 85% of dividends received subject to a 
maximum o[ 8 5 %  o] the gross taxable income except that this limitation 
does not apply to a year in which a net operating loss occurs. The net 
taxable income is the gross taxable income less (1) the dividend credit, and 
(2) any applicable tax-loss carry-over from prior years. 

The federal income tax is the lesser of (1) the net taxable income times 
the normal tax rate ( 48%) ,  or (2) the ordinary taxable income (net tax- 
able income less realized capital gains) times the normal tax rate (but not 
less than zero) plus the realized capital gains times the capital gains tax 
rate ( 30%) .  Step (2) above is the alternate tax calculation and provides 
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for taxing capital gains at a lesser rate. However, whenever ordinary tax- 
able income is negative and capital gains are positive, the net effect of the 
law is to tax capital gains at a rate between thirty and forty-eight percent. 
The effective tax rate depends on the relative magnitude of the ordinary 
taxable income and the capital gains. 

When the detail required for the precise calculation is not available, a 
reasonable approximation to gross taxable income can be achieved by 
adding (1) statutory underwriting profit, (2) dividends received, (3)  tax- 
able interest, and (4) realized capital gains. A number of refinements 
could be made but they are generally of a minor nature. 2 

An example may help to clarify the calculation of federal taxes. The 
following assumes tax rates of a) 48% on ordinary income, and b) 30% 
on realized capital gains, and the following facts about the ABC Insurance 
Company: 

Statutory Underwriting Profit 
Taxable Investment Income 
Tax Exempt Investment Income 
Dividends Received 
Realized Capital Gains 

Net Income Before Taxes 

$ -  10,000,000 
10,000,000 
10,000,000 
10,000,000 

5,000,000 

$ 25,000,000 

In this situation, ABC has gross taxable income of $15 million, a divi- 
dend credit of $8.5 million, net taxable income of $6.5 million, and ordi- 
nary taxable income of $1.5 million. The actual tax calculation, including 
the alternate calculation is shown on Exhibit 1 with the tax liability being 
$2,220,000. 

To illustrate another point, assume the underwriting loss is $15 mil- 
lion. Then the gross taxable income will be $10 million, the dividend 
credit $8.5 million and the net taxable income $1.5 million. Now the 
standard calculation indicates a tax of $720,000 (1.5 million dollars 
@ 48% ). The alternate calculation indicates a tax of $1,500,000 and this 
is greater than the standard formula. Thus the tax liability is $720,000 
and the capital gain has been effectively taxed at 48% because (a)  the 
ordinary taxable income loss of $3.5 million (which if there were no 

-0 For a detail listing of many of these adjustments see: 
W. R. Hammond (ed.), Insurance Accounting--Fire & Casualty, (Chilton Com- 
pany, Philadelphia, 1965), pp. 303-306. 
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Exhibit I 

CALCULATION OF FEDERAL INCOME TAX 

Standard Calculation: 

Net Income before Taxes 
Less: Tax-Exempt Income 

85% of Dividends 

Net Taxable Income 

Tax @ 48% 

$25,000,000 
10,000,000 
8,500,000 

$ 6,5O0,000 

$ 3,120,000 

Alternate Calculation: 

Net Income 
Less: Tax-Exempt Income 

85% of Dividends 
Capital Gains 

Ordinary Taxable Income 

Tax @ 48% 

Capital Gains Tax 

$5 million @ 30% 

Total Tax 

$25,000,000 
10,000,000 

8,500,000 
5,000,000 

$ 1,500,000 

$ 720,000 

$ 1,500,000 

$ 2,220,000 

The tax liability is the lcsser of the above two taxes, $2,220,000. 
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capital gains would have been available as a Tax-Loss Carry-Over to offset 
ordinary income taxed at 48%) has been' used to offset $3.5 million of 
realized capital gains, and (b) the remaining $1.5 millioh realized capital 
gain has been taxed at 48% by reason of being included in the Net Taxable 
Income item. 

Any analysis of taxes is hampered by the existence of several interact- 
ing variables. Specifically, the major variables are (1) statutory under- 
writing profit, (2) the split between taxable, tax-exempt and dividend in- 
vestment income, (3) realized capital gains, and (4) the interest rates on 
different assets. One of the easier points to illustrate is the effect of vary- 
ing the investment portfolio. Returning to the ABC Company, if taxable 
securities are yielding 8% and tax-exempts 6%, then the investment port- 
folio must consist of $125 million of taxable bonds and $166.7 million of 
tax-exempt bonds. Selling $10 million of taxable bonds and buying $10 
million of tax-exempt bonds would increase the tax-exempt income by 
$600,000 and decrease the taxable income by $800,000, thus reducing 
income by $200,000. However, the federal income tax decreases by 
$384,000 so that net after tax income increases by $184,000. Exhibit II 
shows the full range of possible investment situations for the Company by 
increments of $10 million of assets. This information has been graphed 
on Exhibit lII and will be called the Net Income Curve for the ABC Com- 

pany. 
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THE ABC COMPANY 
Exhibit II 

Taxable Tax-Exempt Income Net 
Interest Interest Taxes Income 

$ 400,000 $17,200,000 $ 0 $22,600,000 
1,200,000 16,600,000 0 22,800,000 
2,000,000 16,000,000 0 23,000,000 
2,800,000 15,400,000 0 23,200,000 
3,600,000 14,800,000 619,000 ' 22,780,000 
4,400,000 14,200,000 676,000 22,923,000 
5,200,000 13,600,000 8 ! 6,000 22,984,000 
6,000,000 13,000,000 1,200,000 22,800,000 
6,800,000 12,400,000 ! ,500,000 22,700,000 
7,600,000 I ! ,800,000 1,500,000 22,900,000 
8,400,000 I 1,200,000 1,500,000 23,100,000 
9,200,000 I 0,600,000 1,836,000 22,964,000 

10,000,000 10,000,000 2,220,000 22,780,000 
10,800,000 9,400,000 2,604,000 22,596,000 
11,600,000 8,800,000 2,988,000 22,412,000 
12,400,000 8,200,000 3,372,000 22,228,000 
13,200,000 7,600,000 3,756,000 22,044,000 
14,000,000 7,000,000 4,140,000 21,860,000 
14,800,000 6,400,000 4,524,000 21,676,000 
15,600,000 5,800,000 4,908,000 21,492,000 
16,400,000 5,200,000 5,292,000 21,308,000 
17,200,000 4,600,000 5,676,000 21,124,000 
i 8,000,000 4,000,000 6,060,000 20,940,000 
18,800,000 3,400,000 6,444,000 20,756,000 
19,600,000 2,800,000 6,828,000 20,572,000 
20,400,000 2,200,000 7,2 ! 2,000 20,388,000 
21,200,000 1,600,000 7,596,000 20,204,000 
22,000,000 1,000,000 7,980,000 20,020,000 
22,800,000 400,000 8,364,000 19,836,000 

Assumptions: (also on Exhibits IV, V, VI, VII, except as noted) 

1. Taxable bond interest rate of 8%. 

2. Tax-Exempt bond interest rate of 6%. 

3. 1971 tax rates, i.e., ordinary income 48%, capital gains 30%. 
4. Statutory underwriting profit of $--10,000,000. 

5. Dividends received of $10,000,000. 

6. Realized Capital Gains of $5,000,000. 
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Reviewing the Net Income Curve can help one understand the different 
aspects ot~ the tax law. Point G represents the ABC Company under our 
initial assumption of $10 million of taxable investment income and $10 
million of tax-exempt investment income, resulting in net income of $22.8 
million after taxes. The other points on the curve represent possible situa- 
tions for ABC resulting from different distributions of the bond portfolio. 
Explaining the inflection points on the curve should help to clarify the 
relationship of the Net Income Curve to the tax law: 

Point A - - T h i s  represents zero taxable investment income. In other 
words, all funds allocated to buying bonds are invested in tax-exempt 
securities. 

Point B -  This point is on one side of the only discontinuity of the Net 
Income Curve. Throughout segment AB the company has negative tax- 
able income. It is assumed that there is no tax refund available from 
earlier years. If this assumption is invalid, the slope of AB will change 
but point B will remain fixed. As taxable income increases beyond B, 
part of the dividend credit will be lost with a corresponding increase in 
tax liability and decrease in net income. 

Point C - - T h i s  represents the minimum dividend credit possible and seg- 
ment CD results from reinstating the dividend credit. 

Point D - - T h i s  identifies the point at which the full dividend credit is 
again received. 

Point E - - T h i s  point identifies the situation where the tax computed from 
the alternate calculation is identical to the basic tax from the standard 
formula. The net effect is that the operating loss is being exactly off- 
set by realized capital gains so that the effective capital gains tax rate is 
48%.  Up to this point all taxes have been obtained from the standard 
tax calculation formula. 

Point F - - T h i s  is the point at which ordinary taxable income equals zero. 
The segment EF has negative ordinary income insufficient to offset the 
capital gains with the resulting tax being the capital gains tax of 30%. 
The segment FH represents taxes of 48% of ordinary income and 30% 
of capital gains. Segment FH declines because additional investment 
income is taxed at 48% bringing the assumed 8% taxable bond.yield to 
an after-tax equivalent of 4.16% which is less than the tax-exempt 6% 
yield. 
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P o i n t  G - -  Identifies the current position of the ABC Company. 

P o i n t  H - -  Represents the bond portfolio with no tax-exempt investments. 

Thus far we have discussed the calculation of the federal tax .liability 
and have explored the impact of changes in the bond portfolio by using 
the Net Income Curve. We will now investigate the impact of changes in 
the other variables again utilizing the Net Income Curve. 

Exhibit IV illustrates the effect of different underwriting results. As 
expected, reducing the underwriting loss increases net income and vice 
versa as shown by the vertical shift of the curve. However, the entire Net 
Income Curve is also shifted horizontally by changes in the underwriting 
loss. Thus the current situation with taxable investment income of $10 
million is on line segment FH for underwriting losses of $5 and $10 mil- 
lion, but when the underwriting loss is $15 million the Net Income Curve 
is intercepted at Point D. In other words, the additional $5 million under- 
writing loss substantially changes the federal income tax calculation. It is 
important to note that slopes of all the line segments and the relative posi- 
tion of points B, C, D, E and F remain unaffected by changes in the under- 
writing results. 

Exhibit V illustrates the effect of various capital gains situations. Again 
as expected, increasing capital gains increases net income and vice versa. 
However, the structure of the curve changes substantially. Not only is the 
graph shifted horizontally as with changes in underwriting results, but the 
length of segments DE and EF is also changed. This occurs because a 
larger capital gain alters the relative importance of the alternate tax cal- 
culation and forces a larger portion of any operating tax loss to be offset 
against capital gains. 

Another important variable is the relative interest rates of taxable and 
tax-exempt bonds. Exhibit VI illustrates the substantial impact of varia- 
tions in the tax-exempt interest rate for a fixed taxable investment income 
yield of 8%. As seen on the graph, Points A through H are unchanged as 
respects their horizontal separation, but the net income associated with 
these points changes drastically as does the slope of all the line segments. 
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S U M M A R Y  

This paper has investigated several aspects of federal income taxes in- 
cluding some of the unusual characteristics of the tax law. Several situa- 
tions resulting in inefficiencies have been noted and the potential for maxi- 
mizing Net Income has been discussed. Many other factors and problems 
influence the inter-relationship of taxes and income for an insurance com- 
pany including: 

1. Federal income taxes are based on statutory underwriting results which 
in effect charge all expenses, including commissions, against earned 
premium. Consequently, all other things being equal, a company will 
pay less taxes when it grows faster. 

2. Unfortunately, techniques to project underwriting results years in ad- 
vance have not been perfected. Lacking the ability to accurately fore- 
see results, general investment policies can be pursued to maximize 
income within ranges of underwriting results, but it is impossible to 
identify the optimum investment policy in advance. 

3. Another important consideration is the impact on the market price of 
the insurance company's stock caused by variations in overall results. 
It is possible that some stock analysts would be ill disposed towards a 
company offsetting realized capital gains with operating losses. Such 
a philosophy would be based on the theory that poor management is 
indicated whenever an operating loss that should receive a 48% tax 
credit is offset by capital gains receiving only a 30% tax credit. 

The problems and considerations mentioned above provide a difficult 
setting for planned taxes. However, if sufficient taxable income from other 
sources is available to offset any underwriting loss then the optimum in- 
vestment policy is to invest in tax-exempt securities to the greatest extent 
possible (assuming the after tax yield from taxable securities is less than 
the yield on tax-exempt securities as has usually been the case). Returning 
to the ABC Insurance Company to illustrate this point, the modified Net 
Income Cu Je on Exhibit VII shows the effect of taxable operating income 
from external sources sufficiently large to offset any underwriting loss. As 
can be seen on this exhibit, when taxable investment income is zero, net 
income is maximized at a level which substantially exceeds that obtained 
from any other bond portfolio. 
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This paper has briefly explored the subject of federal income taxes in 
the hope of stimulating investigations into this important area of insurance 
company operations. In the final analysis, net income is the sum of under- 
writing profit, investment income and taxes, and the latter may be the most 
important controllable factor in maximizing income. 

DISCUSSION BY M. STANLEY HUGHEY 

The very nature of the property and liability insurance industry involves 
the collection of dollars in the form of advance premium payments, the 
payment of losses that occur under the insured exposure as they are settled, 
and the payment of the related expenses of doing business as they fall due. 
Therefore, at any given time a property and liability insurance company 
has funds it is holding to make these various payments, as well as the equity 
funds which its stockholders (or  mutual policyholders) have made avail- 
able to gua'iZantee financial performance. 

The wise investment of these funds is an important element in the suc- 
cessful operation of a property and liability insurance company, and there 
are a number of important considerations to be taken into account: 

1. Invested funds should provide security and protect a satisfactory 
surplus margin. Insurance companies above all else provide security 
and the investment program must be planned to provide that 
security. 

2. Sufficient cash and liquidfunds should be maintained at all times to 
meet liabilities which are due to be paid in the immediate future. 
The extremes are reflected in the "liquidation theory" where invest- 
ments are maintained in such fashion that the company could ordedy 
liquidate all liabilities if it stopped writing business, and the so-called 
"cash flow" theory where investments are planned on the basis that 
premium income would continue to flow at about the same level and 
losses and other expenses could be paid out of current premium re- 
ceipts. In any given company some of the logic undedying both 
theories can be helpful in developing the best individual investment 
program. 

Evaluating property and liability insurance company liabilities: 

• Unearned premium reserves involve prepaid expenses, expenses falling 
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due over a reasonably short period of time, and potential loss pay- 
ments and reserves. 

• Loss reserves can be thought of in three c a t e g o r i e s -  short term, 
payable immediately or within a relatively few months; interim, pay- 
able in perhaps two to four years; and long term, with very long pay- 
out periods. 

• Other liabilities are normally short term. 

To the extent these reserves call for immediately available funds to meet 
the short term liabilities falling due, the investment program should pro- 
vide for such funds in cash or other liquid assets. 

3. Protection against inflation should be provided for longer term loss 
reserves. Particularly in the auto, compensation and liability lines, 
long tail claims can remain open many years, with some of the settle- 
ment factors relating closely to inflation affected elements. In an 
overall inflationary economy it is desirable to tie some of the longer 
term loss reserves to investments which will provide some protection 
against inflation. 

4. Underwriting results and surplus position should be recognized in 
planning investments. A company which is operating with a satis- 
factory underwriting margin and with a relatively large capital and 
surplus in relation to exposure can be more aggressive in its invest- 
ment program than a company which has a thin underwriting mar- 
gin (or underwriting loss) and a high exposure in relation it its 
capital and surplus. 

5. All legal limitations should be carefully observed. Most state stat- 
utes spell out certain restrictions on property and liability insur- 
ance company investments, and while the regulations are normally 
very much in keoping with a sound investment program, it is clearly 
prudent to make certain that all investments are within whatever 
legal requirements are applicable. 

6. Investment return after taxes should be maximized. Because of the 
normally higher yields on taxable securities, a property and liability 
company should strive to balance any underwriting loss with taxable 
income. Any investment income not needed to offset underwriting 
loss can normally be more profitably concentrated in tax-exempt 
and tax-sheltered securities. 
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All of these considerations can be important in any particular situation 
and usually they are closely interrelated. Mr. Beckman has concentrated 
on the last of these, exploring how to maximize investment return after 
taxes. He is to be commended for his needed and useful summary of the 
federal tax code as it relates to Stock Fire and Casualty Insurance Com- 
panies. His examples of the way net income after tax is affected by the 
different mixes of taxable investment income, tax-exempt investment in- 
come and underwriting loss are both interesting and illuminating. 

As Mr. Beckman implies in his conclusions, the investment goal from a 
tax standpoint is to have taxable income exactly offset any underwriting 
loss, assuming the current situation where after tax return on tax-exempt 
and tax-sheltered investments is higher than the after tax return on taxable 
investments. Recognizing that the tax considerations may be affected by the 
other considerations commented on above, there is still room for substantial 
benefits from careful investment planning. 

In considering the wide field of investment planning, several points 
should be emphasized: 

• While it is most difficult to predict the key ingredient of the under- 
writing result for any given yealr, it is not unreasonable to predict the 
planned and approximate underwriting result over a period of say 
five years. With the carryforward and carryback provisions in the 
tax law, it should be possible to plan. for tax-exempt and tax-shel- 
tered investment income which minimizes taxes on the average, and 
gains the benefit of the tax-free income over several years even though 
any one year produces an unbalanced result. 

• While not completely flexible, the timing of capital gains and losses 
is subject to some control. Therefore, with careful planning and by 
making full use of capital gain and loss carry forward and carry back 
provisions, the use of capital gains to offset ordinary losses can be 
minimized. 

• Similarly, with a minimum of planning, a company operating in a 
normal range of underwriting results will have enough taxable income 
to make use of the dividend credit. 

• While there are minor variations, mutual property and liability insur- 
ance companies are generally subject to the same Federal Income 
Taxes as stock property and liability companies so that the same 
general principles apply. However, Federal Income Taxes on both 
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stock and mutual life insurance companies are very much different 
and call for a completely different approach to tax planning. 

• In Exhibit VI Mr. Beckman has compared the results with differing 
rates of yield on tax-exempt income. However, as a practical matter 
investment yield on tax-exempts tends to fluctuate in approximately 
parallel fashion to the investment yield on taxable securities so that 
these very sharp variations do not have to be dealt with very often. 

• In commenting on tax-exempt investments, Mr. Beckman has con- 
centrated his discussion on municipal bonds which are completely tax 
free. However, not to be overlooked as tax-sheltered investments are: 

I. sound stocks which over a period of years (and assuming that they 
can be liquidated at the capital gains rate) should yield a net after 
tax return in the 6-7% range, and 

2. real estate investments which due to the depreciation allowance 
can yield a net after tax return in the 7-8% range (perhaps more 
in an inflationary economy.) 

Mr. Beckman's paper tackles head-on some of the tax ramifications of 
investment income and suggests some of the possibilities for improving net 
after tax results. Investment income has not been given the full considera- 
tion it deserves by the actuarial profession and it is to be hoped that others 
will continue to explore the multiple relationships that make up a sound 
program of investment planning. This is an area which holds promise for 
a significant professional contribution and, just as importantly, for a sig- 
nificant contribution toward improved company and industry profitability. 

DISCUSSION BY J. W. MACGINNITIE 

Mr. Beckman has done an excellent job of summarizing the impact of 
Federal Income Taxes on property/casualty insurance companies and the 
various factors that influence the total tax liability. 

The major variable to  which the paper is addressed is the relative 
amounts of taxable and tax-exempt investment income. In many com- 
panies this is the variable over which management has the greatest control 
and widest latitude of choice. For  companies who have both the need and 
the resources, a more sophisticated approach to tax planning is possible. 
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Rather than confining the analysis to one variable at a time, several vari- 
ables can be dealt with simultaneously. These variables would include: 

1. Volume and profitability (on a statutory basis) of insurance. 

2. Distribution of assets by class, especially tax-exempt bonds, taxable 
bonds, preferred stocks, and common stocks. 

3. Yields by asset class, specified separately for interest, dividends, and 
capital gains. 

It should be noted that there is an often overlooked cost of switching 
assets between classes (principally commissions) and that capital gains or 
losses often result when such switches are made. Also, tax loss carry- 
forwards and carrybacks earn interest at a zero rate which is considerably 
less than the firm's marginal opportunity cost. 

It is then possible to introduce frequency distributions for each of the 
variables listed above and to use a simulation technique to evaluate alter- 
native investment strategies. Additional sophistications can be introduced 
relating to management of realized capital gains and to a more detailed 
classification of assets. Investment strategies must also consider the trade- 
offs between risk and return, but tax implications must be taken into ac- 
count. The decision as to whether to buy common stocks with low divi- 
dends and high potential appreciation should be tempered by the 30% 
capital gains rate as compared to a 7.2% tax rate on dividends from a high 
dividend, low potential appreciation stock. Also, dividends are reportable 
as ordinary income while capital gains are generally shown separately and 
only when they are realized. 

Insurance companies who file consolidated returns with other parts of a 
holding company will find their problem of prediction and optimization 
even more complex. The prediction of profits in some non-insurance busi- 
ncsses is no easier than in property/casualty insurance, and there are likely 
to be significant differences between reported earnings and taxable earnings 
for reasons peculiar to each business. In many cases, however, taxable 
income from non-insurance businesses has less chance with being negative, 
or at least of being unpredictably negative and this gives the insurance 
planner more of a cushion when deciding to invest in tax-exempt securities. 

A final point which should be mentioned is that the Internal Revenue 
Service evaluates reserve redundancy by statutory line of business. Returns 



FEDERAL INCOME TAXES 2 i 

have been challenged where reserves of an individual line of business have 
developed redundancies in excess of 15% and deficiencies assessed. Those 
responsible for establishing reserves by line of business would do well to 
keep them within this tolerance. 

DISCUSSION BY J. A. SCHEIBL 

Much has been written in recent years on scientific approaches to man- 
agement decision-making. Primary factors that have contributed to this 
surge of literature have been the increasing complexity of the type of deci- 
sions necessary in today's increasingly complex world and the development 
of the electronic computer providing the wherewithal for operations re- 
search. A key technique in the new methodology has been the simulation of 
decision problems through mathematical models. 

The ultimate in modeling is the simulation of all operations of a business 
enterprise and the external forces that affect that enterprise. Through the 
examination of all likely results from a range of all possible decisions, and, 
through the repetition of this process as these indicated results lead to more 
decisions, management teams have at their disposal the means to operate at 
a high level of efficiency. 

Of course, the efficiency attainable by these means depends a great deal 
on the quality of the corporate model. The model must reflect the action, 
reaction and interaction of all pertinent factual and assumptive variables. 
This suggests that an early stage in the construction of a corporate model 
is to weed out relatively extraneous variables and to trace the actions of only 
those that are considered pertinent. Mr. Beckman has done a commendable 
job in demonstrating how this may be done preliminary to constructing the 
potentially complex income tax phase of a corporate model. He has con- 
veniently and properly ignored many of the minute details of income tax 
calculations that would detract from his broad illustrations of the actions of 
the four variables he has chosen to examine. In so doing, he has undoubt- 
edly perpetuated the usefulness of his paper. While, as the saying goes, 
"there is nothing as certain as death and taxes," we might add by the way 
of paraphrase, "there is nothing as uncertain as the manner of death or ' the 
manner of the tax structure." 

The paper does not go into the reaction and interaction of dependent 
variables and, therefore, stops short of illustrating actual real-life applica- 
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tions which are the next stages in the formation of a corporate model. Ob- 
viously, an insurance company does not change its investment portfolio, nor 
does it experience radical changes in underwriting results without some 
reaction from other variables affecting profitability. For instance, sales and 
purchases of bonds usually involve capital gains or losses, as well as changes 
in the relationship of tax-exempt and taxable income. Also, interest rates 
on bonds purchased with new money affect net income differently than 
interest rates on bonds that are approaching maturity. Factors such as these 
must be taken into consideration when constructing a corporate model 
simulating real-life conditions. 

It should be noted that Mr. Beckman's paper reflects changes in the tax 
laws made by the 1969 Tax Reform Act and that his calculations are based 
on the tax rates effective on 1971 business. Anyone reading this paper in 
the future should be cautioned to dctermine the tax provisions in effect at 
the time of the reading to update the illustrations. 

Since the scope of Mr. Beckman's paper does not include mutual com- 
panies or reciprocal underwriters and inter-insurers, it may be in order here 
to offer a postscript for the benefit of those who want to apply the concepts 
of his paper  to such companies. 

Mutual companies are subject to Sections 821-825 of the Federal Tax 
Code. Section 826 applies to reciprocals which are taxed as mutuals with 
minor exceptions. For the most part, mutuals have been taxed exactly the 
same as stock companies since January 1, 1963. Two notable exceptions 

are: 

1. Mutual companies with gross premium and investment income of 
$150,000 or less are not subject to income tax. Companies with 
gross premium and investment income over $150,000, but under 
$500,000, may be taxed on investment income only, unless they 
elect to be taxcd on total income. A special deduction is allowed 
companies with gross premium and investment income between 
$500,000 and $1,100,000 which has the effect of smoothing the 
transition from an investment income to a total income tax base. 

. Section 824 of the Tax Code requires each mutual company to es- 
tablish and maintain a Protection Against Loss (PAL)  account to 
be used as a reserve against extraordinary losses, since a mutual 
company must look to its retained income to meet such emergencies. 
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Additions to the PAL account are treated as a deduction from un- 
derwriting gain for tax purposes. 
The code provides specific formulas for establishing and maintaining 
this special reserve. 

It should also be pointed out that, although tax code provisions are 
similar for mutual and stock companies, the inherent differences in opera- 
tions and financial structure of the two types of companies may affect the 
relevancy of some factors in determining maximization of net income after 
tax. 

For  one thing, policyholder dividends are more likely to play a signifi- 
cant role in determining the taxable income for mutual companies than for 
most stock companies. As Mr. Beckman points out, declared policy- 
holders' dividends are a direct deduction from underwriting income. This 
suggests that company management may look to income from high-yield 
taxable securities to balance declared dividends in its plan to optimize net 
income after taxes. 

When considering the tax impact of policyholder dividends in corpo- 
rate planning, it is important to note that only dividends on expired or ex- 
piring policies are used to determine underwriting income, although these 
dividends are a deduction from gross underwriting income earned from all 
policies in force during and, to some extent, prior to the tax year. This lag 
may be pertinent in the development of a corporate model concerned with 
maximizing income after taxes over a span of years. 

Another inherent difference between the two types of companies affect- 
ing the relevancy of factors in the planning process is in the makeup of 
investment por t fol ios--especia l ly  with regard to the balance between 
equity and fixed income securities. As a rule, mutual company investment 
portfolios lean more heavily toward fixed income securities than do stock 
company portfolios. Thus, we would expect mutual companies to place 
less emphasis than stock companies on dividend credits and capital gains 
or losses from common stocks when planning for maximum after-tax in- 
come. 

It seems logical to assume that the insurance industry, which is essen- 
tially a "numbers" industry, should be an ideal subject for the application 
of decision theory. Yet, while literature abounds on decision-making and 
modeling, there is very little published on its application to insuranc.e. Not 
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too many years ago the scope of our Associateship examinations was broad- 
ened to include decision theory. More recently, the Insurance Institute of 
America has prepared a study course in its application. Now, Mr. Beck- 
man has opened the door a bit further by demonstrating how a preliminary 
stage in the development of a corporate model may be accomplished. More 
of this needs to be done in other phases of corporate modeling. Then, hope- 
fully, someone, some day, will put all the pieces together. 



25 

DISCUSSIONS OF P A P E R  P U B L I S H E D  IN V O L U M E  L V I I  

C R E D I B I L I T Y  FOR S E V E R I T Y  

CHARLES C. HEWI'VI-, JR. 

VOLUME LVII, PAGE 148 

DISCUSSION BY HANS U. GERBER* 

The credibility formulae discussed in this paper may be satisfactory 
from an experience rating point of view, where the premium of a particular 
risk is only influenced by the total amount of its claims experienced in the 
past. Thus a risk with 10 claims of $1,000 each is rated the same as a risk 
with just one claim of size $10,000. 

However, from a statistical point of view, these credibility formulae 
seem to be oversimplified because they fail to distinguish between the credi- 
bility of the claim severity and the credibility of the claim frequency experi- 
enced. This simplification may be the reason why Hewitt observes a 
"reduction in credibility." In the sequel we shall present a credibility 
formula which is able to distinguish between the credibility of the severity 
and the one of the frequency. 

To establish the terminology, we assume that the claims of each indi- 
vidual risk (described by its two parameters A, 0) form a compound Poisson 
process with Poisson parameter  X (expected number of claims per unit 
time) and distribution F¢°)(x) of the single claim amounts. With ~0 )  and 
~r2(0) we denote the expected value and the variance, respectively for the 
claim amount of a given risk. 

The distributions of X and 8 are supposedly known. However, we need 
only the values of: 

,n = E[~O)] , Var[t~(O)] , E[~m(O)] 

k =  E[X] , Var[X] 

* Mr. Gerber was a guest reviewer of this paper. He is serving currently as Visiting 
Professor of Statistics in the Department of Mathematics at the University of 
Michigan, Ann Arbor. 
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From now on we consider a particular risk (for which we don't know 
the parameter values). If this risk showed n claims up to time t, let: 

_ S I + S t + . . . S ~  
r a -  

n 

be the average claim size observed and: 

~ n 
t 

the average claim frequency observed. 

A credibility formula is an expression which estimates the (Bayesian) 
conditional expectation: 

elx~4o) l-k s ,  , s t  . . . . .  s . ]  

Let us consider credibility formulas of the form: 

akm + b-kin + cki~ +dT¢~ 

(rather than of the form akm + b7¢~, as Hewitt does). According to Biihl- 
mann's concept, we determine a,b,c, and d in order to minimize the expected 
squared deviation of the credibility premium from Elan(O) ] k; $I, St . . . . .  S,,]. 
Assuming that X and 0 are independently distributed, one finds: 

t Var[X] . Var[tffO)] 
a = k E[vt(O)] 

V---~r[X] ] , Var[e(O)] 

b = - k ~ n + E[~2(O)] 
t + va;-[x] ~ Var[~(o)] 

(_ Va4),l . ,, 
c k n + E['~t(O)] 

+ Var[X] Var[tdO)] ( ) ( n )  
d = t + tTaT[x ] n + Var[~(O)] 
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Thus the credibility premium may be written as the product: 

{(1 - z~)k + z~-k} {(1 - z , )m + z ,m}  
with: 

27 

t 
z , ( t )  = 

k 
t + ~  

V a r [ A ]  

n 
z g n )  - 

n + E [ g ' ( O ) ]  

Var[t~(O)] " 

We notice that the two credibilities are properly distinguished now. 

For  Hewitt's numerical example we find: 

t 
z l ( t )  - - -  

t + 3 0 . 1  

z2(n)  = n _ n 

e ~' - 1 n + 5 4 . 9  
rt -F e sj 

e s" - -  1 

Finally, we remark that the assumption of independence between ,X. and 
0 is not necessary for the construction of the above described credibility pre- 
mium. However, in the general case, it will not be possible to write the 
credibility premium: 

a k i n  + b lcm + c k ~  + d7¢-~ 

in product form (as it was possible in the case of independence). 

DISCUSSION BY. HANS B(JHLMANN* 

This is an inspiring paper very clearly written and well presented. I hope 
that the point made by Mr. Hewitt comes home, namely that credibility is 
theoretically justifiable and eminently practical. The main contribution of 
this paper is the explicit application of general credibility techniques to the 

':' Dr. Biihlmann was a guest reviewer of this paper. He is currently Professor of 
Mathematics, E.dg. Technische Hochschule, Zurich. 
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factorized pure premium, the factors being expected frequency and expected 
severity. So far, most other applications have been made by either applying 
the same techniques to the expected frequency alone or directly to the pure 
premium, without considering its product form. 

Mr. Hewitt leads us through two examples in order to illustrate his ap- 
proach, the discrete die-spinner model and the continuous frequency-severity 
model for automobile insurance. The first is ingenious from an educational 
angle, the second leads us right to the center of interest cherished by the 
casualty actuary. My discussion, therefore, concentrates on this second 
example. 

Mr. Hewitt assumes the frequency of the individual exposure unit to be 
Poisson distributed with unknown parameter m, the severity of each claim 
to follow a log normal distribution with unknown "mean of the log" t~ but 
known "variance of the log" ,r 2. Assuming the parameters m and tz to be 
independent and to follow specific distribution functions as well as the usual 
independence of frequency and severity given these parameters, he arrives 

at an explicit formula for the constant K in Z -  n Most interesting 
n + K "  

are his applications of the formula thus obtained to auto merit rating and to 
a single-split experience rating plan. As shown in the case of Canadian pri- 
vate passenger data, credibility is considerably reduced by taking severity 
into account. Obviously Mr. Hewitt's approach can be carried through for 
any discrete model with an arbitrary structure (a priori distribution) on the 
parameter space; and, as he himself points out, the assumption of inde- 
pendence of frequency and severity parameters is not vital then. However, in 
the continuous case the calculations involved would become very cumber- 
some if a) the parametric assumptions would differ from the normal (for 
log of claims) - - n o r m a l  (for mean of log of claims) case and b) inde- 
pendence of frequency and severity parameters is not postulated. 

May I say that the Hewitt approach is actually geared to the use of 
Bayes estimates rather than the use of credibility estimates because he builds 
up all the machinery needed to compute Bayes estimates. As we know that 
Bayes estimates are optimal for quadratic loss and that they have many other 
attractive properties, why not use them? Incidentally, the comparison of 
Bayes and credibility estimates for the die-spinner-model is very illuminat- 
ing - -  and very encouraging for all credibility fans! Credibility estimates can 
be characterized as closest (in the sense of mean square deviation) approxi- 
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mation to the Bayes estimatcs provided one knows only mean and variance 
of all distributions (including the distributions of the parameters). Let me 
show how this works by reproducing the Hewitt approach without para- 
metric assumptions (point "a" above) but still assuming independence of 
frequency and severity parameters (point "b" above), 

1. The  model  (with a slight change o /no ta t ion)  

parameter 
random characterizing 
variable mean variance the distribution 

frequency k El, ~r ~ -,/c H 

severity y E(y I k) : E~. Var(y  I k) = ~--~ O, ® 
(average claim) k 

loss per unit x = k~ E(x)  = E~ . E u Var(x) = E~ a~ (7, O) c Hx® 
+ (E~)~  ~ 

2. The parameters and their distribution 

The formulae given under 1) are all to be understood for a fixed dis- 
tribution of frequency and severity (fixed parameter values). We emphasize 
this by writing: 

(1 )  E(x  l "1,0) = Ek(V)" E~(O) 

(2) Var(x ] 'l, 0) = Ek(~)" ~ ( 0 )  + (E,(O)) e" ~r~.(~) 

In the following the operations E[ ] and Var[ ] (square brackets as 
opposed to parentheses before !) mean expected value and variance with 
respect to the structure function (prior distribution) U(,1, 0) over Hxo. Let 
us assume independence of r/and 0, an assumption which is equivalent with 
postulating the "product form" for U, i.e. U(v, 0) = UI(V)" Uz(O). 

Then we obtain: 

(3) E [ E ( x I v  , 0)] = mk'my 

(4) Var[E(x ] ~1, 0)] = wkw u + m ~.wlj + m ~ w~ 

(5) E[Var(x I r/, 0)] = mkvu + (m~ + wu)vk 
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with the abbreviations: 

me = E[Ek(v)] 

wk = Var[E~(v)] 

vk = E[~(~)] 

m v = E[Ev(O) ] 

w v = Var[Ev(O)] 

v~ = e [ ~ ( 0 ) ]  

3. Credibility 

We determine the constant K in the credibility formula Z - - -  

E[Var(x  [ ~l, 0)] m~vv + (m~ + wv)vk 
( 6 )  K -  = 

Var[E(x ] 7, 0)] wkw~ + rn ~w u + m ~ wk 

and if the w's are strictly positive: 

Kv Ck + Kk(Cu + 1) 
(7)  K -- m~: 

C~ + Cv + I 

where: 

n 

n + K  

Vk Vy 
K ~  - K v - -  

W k Wy 

,n~ m~ 
C~ - Cv - 

Wk W v 

observe that Ke and K,j are the K-constants in the credibility formulae for 
the factors alone. Hence the K-constant in the credibility formula of the 
product appears as: 

weighted average of K v  and Kk 
mk 

(Note the division by mg which suggests the original assumption 
£ 

"~ !) 
Var(y I k)  = - - ~  

We may have assumed from Mr. Hewitt 's example that credibility always 
decreases if severity is taken into account. However, this belief now turns 
out to be incorrect. The correct statement is that credibility decreases by 
taking severity into account exactly if: 

(8)  Ku > mkK~ 
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Let me finish my discussion by thanking Mr. Hewitt for his stimulating 
paper. He has opened a new road of research into [ul l  credibility (credi- 
bility based on severity as well as frequency). For the pure Bayesian the 
road has already lead to its destination because to him the quantities m, v, w 
are to be assessed by underwriting judgement. The empirical Bayesian, 
however, still has a task ahead of him. He must find the appropriate esti- 
mates of m ,  v,  w from observations. This can be done also in the non para- 
metric version of the Hewitt approach by applying the method of estima- 
tion described in the paper by Mr. Straub and this reviewer.* 

* Edi tors  Note :  This paper appeared in the second edition of ARCH 1972. Copies 
may be obtb.ined from the Editor, David G. Halmstad, Aviation 
Reinsurance Unit, Metropolitan Life Insurance Company, I Madison 
Avenue, New York, New York 10010. 
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D E P A R T M E N T  OF T R A N S P O R T A T I O N  VIEWS ON 
A U T O M O B I L E  I N S U R A N C E  R E F O R M  

ADDRESS BY CHARLES D. BAKER* 

What did the Study show to be wrong with the present system? First, 
the liability insurance system has limitations in its coverage. Only those 
who can prove that others were at fault while they were not (or were less 
at fault) have a legal right to recover their full losses. What does this mean 
in fact? It means that in more than half the automobile accidents where 
someone was killed or seriously injured, no benefits were received from 
the tort liability system. In 10 percent of the cases nothing was received 
from any system of reparation. 

Second, the system looks imbalanced in the way it distributes compen- 
sation losses. One would expect that the victim suffering the large eco- 
nomic losses would also have significant intangible losses. One would not 
anticipate, however, that this type of victim would have a poorer chance 
of being fully c o m p e n s a t e d -  particularly for his economic losses - - t h a n  
the less seriously injured. Our Study indicates that this is, alas, the case. 
Only half the total compensable economic losses of seriously or fatally 
injured victims are c o m p e n s a t e d - - o n l y  one third where losses exceed 
$25,000! Small economic losses fare much b e t t e r - - v i c t i m s  suffering 
under $500 damage recovered in total through the tort system four-and- 
one half times their economic loss. You may argue with some of the 
precise pcrcentages cited here, but unless one is prepared to challenge the 
conclusions fundamentally, one is forced to the view that compensation is 
erratic. 

And then there is efficiency. Unfortunately it seems that the system has 
a very high cost/benefit ratio. By our calculations, it costs a dollar to 
produce a dollar in net victim benefit. Put another way, one premium 
dollar out of every two does not go to the accident victims. Further not 
only is the system's cost efficiency in question, it appears that this benefit 
is poorly t i m e d - - i t ' s  either too late or too early! Despite commendable 

* These excerpts were taken from remarks to the Society by Mr. Charles D. Baker, 
Assistant Secretary for Policy and International Affairs, Department of Transpor- 
tation, Washington, D.C. Mr. Baker has kindly consented to have the remarks 
reproduced in the Proceedings. 
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efforts on the part of the industry to introduce "advance" or partial pay- 
ment plans, the system looks to be quite slow in providing benefit pay- 
ments, particularly in terms of when they are needed. 

One major problem with this is that there are indications that rehabili- 
tation suffers because slowness of payment discourages early rehabilitative 
efforts. In fact, the system at times places a premium on deferment of 
payment beyond the time when rehabilitation could be most effective. Un- 
fortunately, the payment looks to be slowest where the need is g r e a t e s t -  
when victims suffer permanent impairment and disfigurement. Nor does" 
the system encourage minimization of very large personal injury losses by 
the timely use of comprehensive rehabilitation programs for the seriously 
injured. 

It is not just the victim who suffers. As it presently operates, the system 
places great strains on the insurance industry itself. For many companies, 
what once were underwriting profits, are turning to underwriting losses, 
and it's alleged by some that capital may actually be withdrawing from the 
market. Granted, the threat of capital withdrawal is not a new phenom- 
enon, but actual withdrawal on a large scale would be. I don't think I 
have to point out to you people what a serious problem this would pre- 
sent, not simply to the industry but to the nation. 

But what about the legal profession? The Bar? ALTA? The judiciary? 
Let me dwell on the latter! The judiciary is feeling the strain! At a tim6 
when other demands overburden our legal system, the judiciary handles 
more than 200,000 auto accident disputes a year - -  in terms of judge time 
alone, more than 17 percent of the country's total judiciary resources? 
Thus we place high demands on our already strained courts. If there is 
no better a l t e r n a t i v e -  so be i t -  but, as I'll note in a minute, there is! 

But before that, there is another "institutional" issue. Insurer insolven- 
cies have been concentrated among specialty insurers serving the high 
risk market. This has presented complex problems for consumers, regu- 
lators, and the insurance industry in general. And the very complexity of 
the problem makes them so resistant to solution that they could lead to 
greater centralization and a loss of local initiative and freedom in insur- 
ance regulation. 

So, what do we as a nation do? Nothing? I think almost everyone 
would agree that given the inadequacies of the present system, this is cer- 
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tainly no answer at all. Wc at DOT think that reform is clearly called for 
and just as clearly we are convinced that the objective of this reform should 
be no f a u l t - - n o t  just first p a r t y - - b u t  a contract relationship between 
insurer and the policyholder which pays benefits when there is l o s s -  re- 
gardless of where the fault lies. On this, we and many in and out of the in- 
dustry - -  perhaps not all, but many nonetheless - -  are in accord. But how 
best to accomplish this? Here is where the going gets complicated! As you 
are probably aware, there is some difference of opinion about this. Senator 
Hart  and Congressman Moss (among others) have recently proposed 
legislation that empowers the Federal government to mandate Federal 
standards for auto insurance and, in effect, also create an insurance 
"czar" who will execute most insurance regulation. The Administration's 
approach is different and places responsibility for cstablishing the princi- 
ples of change with the Fcderal government but leaves the detailed imple- 
mentation as well as regulation to the States. This is the plan that Secretary 
Volpe presented to Congress last month. 

The Department fully endorsed the no-fault approach and urgcd the 
Congress to enact a "concurrent resolution" setting forth the basic principles 
of a reparations system toward which the States should strive, urging them 
to so move with dispatch! 

Why the State approach? In the first place, this Administration is very 
strongly committed to the belief that the functions of government should 
be performed and the effective decisions of government made as close to 
the people as possible (in this case, at the State level), ls this a bad pre- 
cept? In the face of the clamor for active citizen participation in practically 
every important issue, I hardly think so! Given the clear call by the elec- 
torate for responsibility in the hands of local officials that the electorate can 
see (and get at) ,  this proposition cannot be dismissed. But some would 
have us be expedient! "Rise above principle!" Well, 1 don't  think so! 

The policy seems clear enough to me! If the States can do the job, then 
they should. If they cannot, or will not, then Washington has a call for 
pre-emption, but in my view not until then! 

Now, it is our belief that the insurance institution and State regulation 
have been held at fault for what are really intrinsic inadequacies in the 
reparations system itself. States regulate now and can continue to do so. 
Under the present system, various states and regions of the country vary 
in terms of limits and deductibles. There are clear reasons why this should 
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continue. It would not be fair to impose the standards of New York City, 
say on Alaska or vice-versa. The States should be allowed to accommo- 
date to their specific situations, given some overall principles for basic 
uniformity, ls it bad to recognize that Alaska is not New York? Hardly. 
Alaska is no more New York than Texas is Illinois. Broad similarity. ~ Of 
course! Special differences? Who can argue that point? 

I believe that the States will act, and act quickly. One State has already 
enacted a no-fault plan and at last count, 27 others had either submitted 
proposals or were thinking about doing so. And of course, if they don't  
move, it is certain that in some form the Federal government will. And 
can we all learn from the movements in the several States? I went to 
Harvard and yet even so 1 am not prepared to lay claim to all knowledge! 
As these fundamental changes come into play we can all learn! 

In recent weeks there's been a lot of flak in the media concerning the 
various parties and proposals involved in the insurance reform controversy. 
There are those who fear that the predominance of the legal profession in 
the State legislatures will hinder any effective reform at that level, and 
others who feel that Federal pre-emption of State regulation of insurance 
is a clear violation of States' rights. One very vocal critic of the Adminis- 
tration position has had some rather pithy comments about the Depart-  
ment's position. So be it, public airing is good for all of u s -  even public 
hot airing! 

Gentlemen, we are moving toward no fault! E v e r y o n e - - t h e  be- 
leaguered legal profession and its courts, the consuming public, and the 
insurance industry itself - -  stands to benefit! And I believe that the States 
can and will step up to the challenge! When the tumult and the shouting 
dies, the lawyers and the actuaries d e p a r t - - w e ' l l  see a new march for- 
ward in the vital industry we know as insurance. 
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MINUTES OF T H E  1971 SPRING MEETING 

May 16-  19, 1971 

GREENBRIER HOTEL, WHITE SULPHUR SPRINGS, WEST VIRGINIA 

Sunday, May 16, 1971 
The Council held its regularly scheduled meeting at the Greenbrier from 

2:30 p.m. to 5:30 p.m. Preliminary registration was also held during the 
afternoon for early arrivals. 

A formal reception was held in the early evening for all members and 
their wives as well as guests. It should also be noted that the Board of 
Directors of the Academy of Actuaries met at the Greenbrier during the 
weekend and some members remained to participate in part of the Society 
activities. 

Monday, May 17, 1971 
After a brief rcgistration period, the 1971 Spring meeting was formally 

convened at 9:00 a.m. by President Richard L. Johe who welcomed the 
gathering and then introduced the Honorable Samuel H. Weese, Insur- 
ance Commissioner, State of West Virginia. Commissioner Weese wel- 
comed the Society to West Virginia and prescntcd his thoughts on various 
timely problems affecting the insurance industry. 

At 9:30 a.m. a panel discussion entitled "Consumerism, Insurance and 
the Actuary" was presented to the entire membership. Participants in this 
part of the program were as follows: 

Moderator: Dunbar R. Uhthoff, Senior Vice President 
Employers Insurance of Wausau 

Participants: Frank A. Baer, II, Insurance Agent 
Commercial Insurance Service, Inc. 
Charleston, West Virginia 

Samuel R. Boggs, 2nd Vice President 
of Communications 

Insurance Company of North America 

Richard Munro, Actuary 
American States Insurance Group 
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Norman Polovoy, Deputy Attorney General & 
Chief of the Divisions of Consumer Protec- 
tion and Anti-Trust 

State of Maryland 

This panel discussion was concluded at 11:00 a.m. 

Following the coffee break, the membership then participated in a 
"Delphi" program that had been developed by three of the members. The 
original questionnaire returned by the membership was discussed and two 
subsequent ballots were taken following brief discussion periods. An at- 
tachment to these minutes sets forth the results of the various questionnaires. 
The three members responsible for this portion of the program are as 
follows: 

Norman J. Bennett, Secretary & Actuary 
Continental Insurance Companies 

Charles L. Niles, Jr., Deputy General 
Manager and Vice President 

General Accident Group 

Matthew Rodermund, Vice President & Actuary 
Munich Reinsurance Company 

Following lunch, the afternoon was set aside for individual meetings of 
the various Society committees. 

No formal arrangements were made for the membership at large although 
a small informal reception was held by the officers for the new Fellows 
(and their wives) who, at a later time during the meeting, would be pre- 
sented with their Fellowship diplomas. 

Tuesday, May 18, 1971 
At 9:00 a.m. President Richard L. Johe reconvened the meeting. The 

first order of business was the presentation of diplomas to the following new 
Fellows and Associates: 

Comey, Dale R. 
Grady, David J. 
Hunter, J. Robert, Jr. 

F E L L O W S  

Richardson, James F. 
Skurnick, David 

Snader, Richard H. 
Zory, Peter B. 
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Engel, Philip L. 
Hoffmann, Dennis E. 
McClenahan, Charles L. 
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Miller, Philip D. 
Ncidermyer, Jamcs R. 

Rinehart, Charles R. 
Thompson, Eugene G. 

The next order of business was the presentation of a new paper en- 
titled "Federal Income Taxes" by Raymond W. Beckman. 

A review of the paper "Credibility for Severity" by Charles C. Hcwitt, 
Jr., was then presented to the membership by Charles A. Hachemeister. 
The business session was then adjourned and the membership heard Dep- 
uty Superintendent A. E. Fox of the New York Insurance Department 
present his views on the experience to date under the new open compe- 
tition rating law in New York. 

Following the coffee break, the membership heard a formal address by 
the Honorable Charles D. Baker, Assistant Secretary for Policy and Inter- 
national Affairs, Department of Transportation. Mr. Baker presented the 
department's comments concerning the current DOT studies of automobile 
liability insurance. Mr. Baker's timely comments were then followed by 
an intensive discussion between various Society members and Mr. Baker. 
Mr. Alan C. Curry, Vice President and Actuary, State Farm Mutual Auto- 
mobile Insurance Company, assisted in this portion of the program. The 
meeting was then adjourned for lunch. 

The afternoon session was first devoted to a panel discussion on "Mas- 
sachusetts No Fault- Status and Prognosis." 

Moderator: John R. Bevan, Actuary 
Liberty Mutt, al Insurance Company 

Participants: Lee M. Alexander, Actuary 
Massachusctts Automobile Rating and 
Accident Prevention Bureau 

Roy Anderson. Vice President 
Allstate Insurance Company 

Milton G. McDonald, Chief Actuary 
Massachusetts Insurance Department 

Herbert J. Phillips, Jr., Actuary and 
Vice President 

Employers-Commercial Union Companies 
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The business session was again reconvened with a joint report by Wil- 
liam C. Aldrich, Chairman of the Committee to Review the Constitution, 
and Matthew Rodermund, Chairman of the Committee on Election Proce- 
dures, concerning the activities of the committees leading up to the proposed 
changes in the Constitution and Bylaws. 

After some discussion the Fellows unanimously voted that the proposed 
changes in the Constitution and Bylaws be adopted. 

The afternoon was concluded by the President's report covering various 
current items of Society activities. 

A formal re,,eption was held in the evening for the entire membership 
with Matthew Rodcrmund and J. Robert Hunter, Jr. providing some light 
entertainment for all to enjoy. 

Wednesday, May 19, 1971 
The meeting was reconvened at 9:00 a.m. by President Richard L. Johe. 

The first item of business was a second review of the paper "Credi- 
bility for Severity" given by Hans U. Gerber, Visiting Assistant Professor 
of Statistics, University of Michigan. This guest review was given at the 
invitation of President Richard L. Johe. The author indicated he reserved 
the right of rebuttal on both reviews until the November meeting. 

The remainder of the morning was devoted to a panel entitled "In- 
vestment Income in Ratemaking." Participants were as follows: 

Moderator: Jack Moseley, Vice President and 
Senior Actuary 

United States Fidelity & Guaranty Company 

Participants: Paul Benbrook, Executive Vice President 
Maryland Casualty Company 

Gerald R. Hartman, Associate Professor 
Temple University 

John H. Muetterties, Actuary 
Insurance Services Office 

The Spring meeting was then adjourned at 12:00 p.m. 
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It is noted that the registration cards completed by the attendees and 
filed at the registration desk indicated, in addition to about 53 wives, at- 
tcndance by 98 Fellows, 35 Associates, and 28 invited guests as follows: 

Aldrich, W. C. 
Alexander, L. M. 
Bailey, R. A. 
Beckman, R. W., 111 
Benbrook, P. 
Bennett, N. J. 
Bcrquist, J. R. 
Bevan, J. R. 
Bickcrstaff, D. R. 
Bornhuetter, R. L. 
Boyajian, J. H. 
Brannigan, J. F. 
Brian R. A. 
Comey, D. R. 
Cook, C. F. 
Crandall, W. H. 
Curry, A. C. 
Curry, H. E. 
Dahme, O. E. 
DeMelio, J. J. 
Eide, K. A. 
Eliason, E. B. 
Elliott, G. B. 
Farnam, W. E. 
Finnegan, J. H. 
Fitzgibbon, W. J., Jr. 
Flaherty, D. J. 
Gibson, J. A., III 
Gillespie, J. E. 
Grady, D. J. 
Graves, C. H. 
Hachemcister, C. A. 
Hartman, G. R. 

F E L L O W S  

Harwayne, F. 
Hazam, W. J. 
Hewitt, C. C., Jr. 
Hillhouse, J. A. 
Honebein, C. W. 
Hope, F. J. 
Hunter, J. R., Jr. 
Hurley, R. L. 
Jacobs, T. S. 
Johe, R. L. 
Johnson, R. A. 
Kallop, R. H. 
Kilbourne, F. W. 
Linder, J. 
Lino, R. 
Liscord, P. S. 
MacGinnitie, W. J. 
Masterson, N. E. 
McClure, R. D. 
McGuinness, J. S. 
McNamara, D. J. 
Meenaghan, J. J. 
Menzel, H. W. 
Mills, R. J. 
Mohnblatt, A. S. 
Morison, G. D. 
Moseley, J. 
Muetterties. J. H. 
Munro, R. E. 
Murrin, T. E. 
Nelson, D. A. 
Newman. S. H. 
Niles, C. L.. Jr. 

Oien, R. G. 
Petz, E. F. 
Phillips, H. J., Jr. 
Pollack, R. 
Richards, H. R. 
Richardson, J. F. 
Riddlesworth, W. A. 
Roberts, L. H. 
Rodermund, M. 
Rosenberg, N. 
Rowell, J. H. 
Ruchlis, E. 
Salzmann, R. E. 
Scheel, P. J. 
Scheibl, J. A. 
Schloss, H. W. 
Scott, B. E. 
Simon, L. J. 
Skelding, A. Z. 
Skurnick, D. 
Snader, R. H. 
Strug, E. J. 
Switzer, V. J. 
Tarbell, L. L., Jr. 
Thomas, J. W. 
Uhthoff, D. R. 
Webb, B. L. 
Wieder, J. W., Jr. 
Wilckcn, C. L. 
Wilson, J. C. 
Wittick, H. E. 
Zory, P. B. 

A S S O C I A T E S  

Anker, R. A. 
Bell, A. A. 
Bergen, R. D. 
Bittel, W. H. 
Carter, E. J. 

Chorpita, F. M. 
Cooper, W. P. 
Drennan, J. P. 
Eyers, R. G. 
Ferguson, R. E. 

Fossa, E. F. 
Gill, J. F. 
Greene, T. A. 
Hardy, H. R. 
Hartman, D. G. 
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Head, T. F. 
Hearn, V. W. 
Hoffmann, D. E. 
Jensen, J'. P. 
Krause, G. A. 
Levin, J. W. 
Linquanti, A. J. 

ASSOCIATES 

McClenahan, C. L. 
McDonald, M. G. 
Miller, P. D. 
Neidermyer, J. R. 
Ratnaswamy, R. 
Rinehart, C. R. 
Singer, P. E. 

Stephenson, E. A. 
Thompson, E. G. 
Welch, J. P. 
Winter, A. E. 
Wooddy, J. C. 
Young, R. G. 

Anderson, R. R. 
*Babb, J. A. 
Baer, F. A., II 
Baker, C. D. 
Bitzer, J. F. 
Boggs, S. R., II 

*Chamberlain, R. H. 
*Chan, E. 
*Chang, C. 1. 
*Connolly, C. T. 

* Invitational Program 

GUESTS 

*Dunn, R. P. 
*Eddins, .l.M. 
Foley, D. J. 
Fox, A. E. 
Gerber, H. U. 

*Griffith, R. W. 
*Guarini, L. 
*Hayden, R. C. 
*Jewell, R. L., Jr. 

Kasten, C. W. 
*Mingo, G. E. 

Pellegrini, P. L. 
Polovoy, N. 

*Reilly, F. V. 
*Smith, D. A. 
Watson, C. B. 
Weese, S. H. 

*White, B. R. 

Respectfully submitted, 

RONALD L. BORNHUETTER 
Secretary-Treasurer 
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DELPHI  PROJECT 

All in attendance at the Monday morning meeting were invited to par- 
ticipate in a discussion "The Actuary Predicts His Professional Future," 
which was led by Norman J. Bennett, Secretary and Actuary, Continental 
Insurance Companies; Charles L. Niles, Jr., Deputy General Manager and 
Vice President, General Accident Group; and Matthew Rodermund, Vice 
President and Actuary, Munich Reinsurance Company. 

The discussion was triggered by responses to two questions that had 
been submitted to the entire membership of the Society in March preced- 
ing this meeting. In brief, the questions asked the membership to estimate 
(1) what the percentage of property-liability actuaries would be in the 
year 2000, given actual percentages of 13% in 1953 and 9% in 1969; 
and (2) what the percentage of actuaries of all kinds employed by private 
insurance organizations would be in the year 2000, given actual percentages 
of 83% in 1953 and 74% in 1969. 

The discussion leaders reported that 149 answers had been received 
and the results on question 1 were: 

Year 1953 (as reported) - -  13% 
Year 1969 (as reported) - -  9% 
Year 2000 (as estimated) - -  Median 11% 

Inter-quartile range 6% - 15 % 

The results of question 2 were: 

Year 1953 (as reported) - -  83% 
Year 1969 (as reported) - -  74% 
Year 2000 (as estimated) - -  Median 65% 

Inter-quartile range 55% - 74% 

After open discussion between the leaders and members of the audi- 
ence on the significance of the results, revealing both pessimistic and opti- 
mistic opinions of the future of the property-liability actuary, another vote 
was taken among those in attendance, and the results were: 

Question 1: Median 12% 
Inter-quartile range 10% - 15% 

Question 2: Median 65% 
Inter-quartile range 60% - 70% 
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The results of the second ballot indicated a narrowing of the inter- 
quartile range for both questions, but whether this pointed up a herding 
tendency was uncertain because the sample of voters was smaller and not 
necessarily possessed of the same biases as on the first ballot. 

Further discussions followed, including some criticism of the basic 
questions and of the balloting system. However, at the end of the morning 
meeting a third ballot was taken, the results of which (anno.unced Wednes- 
day morning, May 19) were: 

Question 1 : Median 15% 
Inter-quartile range .11% - ] 9% 

Question 2: Median 67% 
Inter-quartile range 60% - 75% 
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VOLUME LVIII,  Part II No. 110 

PROCEEDINGS 

NOVEMBER 14, 15, 16, 1971 

A LOOK AHEAD 

PRESIDENTIAL ADDRESS BY RICHARD L. JOHE 

Introduction 

"Nothing endures but change" 

- -  Heraclitus (540-480 B.C.) 

Scientific information today has a half-life of less than ten years. This 
means that in less than ten years, half of today's scientific knowledge will 
be obsolete. The same is true of business knowledge to a lesser degree. 
In the insurance industry, ideas, information and attitudes are changing 
even though insurance is a tradition-bound business, usually slow to inno- 
vate and often hampered by uninspired and politically oriented regulation. 

Diversification 

In a bygone industrial era, an individual human need was met by one, or 
sometimes several competing specialized American business enterprises. The 
continuation of each enterprise depended on the degree of efficiency with 
which it operated but there was no intent that each enterprise should serve 
all of man's needs. However, today's American business environment 
emphasizes diversified growth through affiliates, subsidiaries and holding 
companies to form conglomerates and other large, broadly based business 
enterprises. We see greater emphasis being placed on serving a broader 
spectrum of human need. 
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The trend toward diversification is also affecting the American insur- 
ance function which is increasingly being organized around larger and 
more flexible corporate structures in a position to offer more complete 
financial services. Forty-seven of the fifty largest property-liability com- 
panies have life affiliates, all of the ten largest stock life insurance com- 
panies have property-liability affiliates, over three fourths of the largest 
100 life insurance companies are developing or currently offering variable 
annuities, and insurers are sponsoring a substantial number of mutual 
funds. 

It is good business policy to maximize the utilization of financial ca- 
pacity and of sales and administrative personnel, so it is likely that diversi- 
fication will continue in the insurance industry. 

Environmen't 

American business enterprises are being expected to help solve social 
problems of ecology, poverty, discrimination and urban sprawl. Employ- 
ers are being expected to go beyond fulfilling the economic needs of their 
employees. Today's employees are increasingly looking for job fulfillment; 
employment which satisfies ps.ychological needs by providing meaning to 
their lives. Expansion of the role of American business is requiring changes 
in insurance company management philosophy and behavior. 

In addition, American business enterprises are being faced with a force 
generally called "consumerism"; an increased pressure from consumers 
who combine forces to obtain influential support in legislatures and in gov- 
ernment agencies. 

Cooperation with Government 

While in the past the insurance industry has used voluntary assigned 
risk plans and pools to distribute and subsidize marginal and sub-standard 
risks, growth in the insurance industry has resulted mainly from providing 
coverage for risks which are generally viewed as insurable. 

In recent years, pressure has increased to provide coverage for risks 
which do not meet the traditional definition of insurable risks. The prop- 
erty-liability insurance industry is cooperating with government in providing 
coverage for property exposed to flood, as well as crime and fire coverage 
for property located in extra hazardous urban areas. The insurance indus- 
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try's Healthcare proposal is an attempt to cooperate with government in 
meeting the problems of inadequate medical care and the life insurance 
industry is cooperating with government by investing millions of dollars in 
high-risk urban areas. 

Cooperation with government has taken different forms. In flood insur- 
ance, through federal subsidies, the general public will share in the extra 
cost of insuring highly exposed properties. Under state FAIR plans, pri- 
vate insurance companies are absorbing the extra cost of providing fire 
coverage for high risk urban properties at inadequate premiums while 
profits from federal riot reinsurance have been used to fund a federal crime 
insurance program serviced by and competing with private insurance com- 
panies. There is no government subsidy for investment losses which may 
be sustained by life insurance company's investing in high-risk urban areas. 
Such investment losses will have to be absorbed by private insurance com- 
pany stockholders and/0r  policyholders. It seems likely that in the future, 
actuaries will need to take into account the extra cost of high-risk coopera- 
tion with government. 

Future Environment 

Just as the present'business environment differs from that of a past 
era, the future business environment will also differ from the present. It 
seems likely that there will be continued expansion of interaction between 
government and the insurance industry as our society increasingly looks to 
the insurance mechanism as a means of tackling social problems of poverty 
and urban decay, as well as economic problems resulting from automobile 
accidents and the non-portability of pension funds and other employee 
fringe benefits. 

In the property-liability business, since 1965 we have seen an increas- 
ing interest in the mass marketing technique for personal lines coverages 
i.e. group sales of insurance to employees of a single employer or to mem- 
bers of associations and educational or charitable organizations, usually on 
the basis of the employee or member paying the total cost. It is likely that 
in the future, the mass marketing technique will be used to distribute cov- 
erage, to an increasing share of the personal lines market. At the same 
time, the American business scene is developing into a service economy 
with a consequent decline in the relative importance of basic industries 
such as manufacturing, mining and farming. Service businesses have his- 
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torically been relatively small firms which do not appear to be ideal markets 
for the mass marketing technique. 

In the life business, companies are expanding into equities and into 
property-liability insurance in order to increase agent earnings and pro- 
ductivity and to increase underwriting capacity which has been ,strained by 
jumbo jets and super tankers. The emergence of a marketable equity-based 
variable life insurance contract should stimulate interest in permanent life 
insurance contracts, but could very well result in a significant step toward 
federal regulation. 

The expansion of equity based products introduces a variable invest- 
ment element and subjects this part of the insurance business to SEC (Se- 
curities and Exchange Commission) legislation and regulation. The SEC 
views variable products as securities and tries to make them fit that mold. 
This threatens the large front-end load concep't which has been so essen- 
tial to the successful marketing of life insurance personal lines. 

One solution would be for Congress to enact legislation taking variable 
insurance products away from SEC control and transferring jurisdiction to 
a separate department which would regulate and control these equity based 
insurance products. Such an exchange of one brand of federal regulation 
for another would seem to be a step closer to federal regulation of the 
Canadian type. Whether or not this step is taken, or another means found 
for increased marketing of variable products, it seems 'clear to me that 
actuaries of the future must have a greater knowledge and understanding 
of the functioning of the entire investment process. 

Government Intervention 

One issue yet to be determined is the future role of the Social Security 
system in bringing economic security to Americans. The Social Security 
role traditionally has been to provide a basic level of protection with oc- 
casional liberalizations reflecting increases in the cost of living and our 
standard of living. However, there are some who envision expanding the 
Social Security sysl~em to provide full economic security to nearly everyone, 
including the poverty-stricken. 

Barring a sustained business recession, it seems clear that the next 
decade will bring some resolution of the poverty problem, either in the 
form of a negative income tax or guaranteed income, or in the form of a 
significance expansion of the Social Security system. Such an expansion 
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would appear to increase wage-related benefits for people in middle and 
upper income brackets regardless of economic need, as well as those at 
poverty levels, since an increase in the minimum benefit without a pro- 
portionate increase in the maximum would compress tho benefit distribu- 
tion. thus destroying the concept of wage-related benefits. Expansion of 
the public Social Security system would obviously reduce the private insur- 
ance market for income protection. 

Another issue yet to be determined concerns the private health insur- 
ance field which is bcing threatened by mounting pressure for the establish- 
ment of a compulsory national health insurance system as a partial answer 
to continuing increases in price levels of medical care. This pressure con- 
tinues to build even though the vast majority of the American public finan- 
ces its health care through private health insurance. The Health Insurance 
Council's 25th Annual Survey found that at the end of 1970, over nine out 
of every ten Americans below age 65 (about 92 percent) were covered by 
private hospital expense insurance. Of those covered for some or all of 
their hospital expenses, 94 percent also had surgical expense protection and 
80 percent had non-surgical medical expense coverage. Disability income 
benefits for non-occupational short-term wage loss provided by insurance 
companies, and other formal arrangements, protected more than two out 
of every thrce in the labor force. 

A number of comprehensive proposals designed to solve the nation's 
health care problems have emerged in recent months. The health insur- 
ance business is sponsoring and supporting a cooperative proposal called 
Healthcare. Healthcare would be a voluntary program with Federal stan- 
dards for health insurance, tax incentives for employers and individuals to 
upgrade their private health insurance coverage to meet the Federal stan- 
dards, federal and state subsidies through state pools of private health in- 
surers to provide comprehensive benefits for the medically indigent (the 
poor, near poor and those previously uninsurable), modest co-payments by 
insured persons and progressive expansion of benefits throughout the 1970's 
to avoid overloading the health care delivery system. Healthcare benefits 
are designed to dovetail with and supplement Medicare, but to ultimately 
replace Medicaid as a means of financing medical care for low income 
families. 

At the opposite extreme, in terms of cost and approach to health care 
problems, is the Health Sccurity Plan sponsored by AFL-CIO and the Corn- 
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mittee for National Health Insurance. This proposal would scrap private 
health insurance plans, finance costs publicly through new and existing 
federal taxes, scrap co-payments by insured persons and absorb Medicare 
and Medicaid into the new system. It is likely that the resolution of the 
Social Security issue and the national health care issue may well have major 
effects on the role which the federal government will play in the actuary's 
environment. 

The Actuary 

"man's yesterday may ne'er be like his morrow" 

- -  Shelley (1792-1822) 

Twenty-five years ago, two different companies were required to insure 
a single private passenger automobile, and most casualty actuaries knew 
very little about fire insurance. Thanks to multiple line legislation, the 
horizons of the casualty insurance industry, and of the casualty actuary, 
have broadened to include all property-liability coverages. 

A single document issued by a single company to insure the property- 
liability exposures found in a single house, or the property-liability expo- 
sures of owning or operating a single automobile, are ideas which have 
become reality. These ideas and dreams of a past generation have been 
replaced by increasing interest in a family account plan and even a life 
cycle policy. 

A family account plan would enable an insured to make a single 
monthly payment under a single account billing covering the entire range 
of financial services (including insurance) required by his family. A life 
cycle policy, as it is discussed in the life insurance industry, would blend 
varying amounts and types of life insurance to provide varying mixtures of 
protection and savings from cradle to grave. Life insurance protection and 
savings would increase as family responsibilities increased through mar- 
riage and child birth, and would decrease as the insured approached retire- 
ment age. The life cycle policy concept can easily be broadened to include 
full family protection through the addition of health insurance and prop- 
erty-liability coverages. Some may argue that the resulting life cycle policy 
would be a bundle rather than a package, but I submit that today's con- 
sumer is not really sympathetic to our internal accounting problems and 
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there is a property-liability precedent in at least one company's Master 
Insurance Program applicable to commercial risks. 

The variable outlay approach to the life cycle policy blends in with the 
family account plan, either of which would maximize consumer and agent 
convenience and would increase the probability that a family would look 
to one company for all insurance and financial service needs. Both variable 
outlay approaches are consistent with today's trends in American social 
and business environments. It seems clear to me that actuaries of the future 
must be much more conversant with all uses of the insurance mechanism. 

Traditional thinking can be a Procrustean bed, a perpetuation of the 
parochial vertical linearity which today argues that a casualty actuary is 
different, and should continue to be different from a life actuary. It is true 
that a property-liability company cannot legally write life insurance, and 
vice-versa, but, the fundamentals of life and casualty actuarial science are 
the same. We are today divided more by differences in vocabulary and 
experience, than by any real difference in the common core of actuarial 
science. 

I urge that, jointly with the Society of Actuaries, top priority be given 
to defining the common core of actuarial science and to completely restruc- 
turing our present education and examination requirements for tomorrow's 
actuary. This redefinition and restructuring must recognize the actuary's 
function of assisting management in the exercise and building of intelligent 
and informed fiscal control and long range fiscal plans. Tomorrow's ac- 
tuary will need a greater knowledge and understanding of all facets of the 
insurance mechanism including much of the financial and investment 
knowledge covered by candidates for an MBA (Master's in Business Ad- 
ministration) degree, with emphasis on the mathematics of quantitative 
methods. Obsolescence must also be avoided by giving top priority to the 
problems of the continuing education of today's actuary. The continued 
vi.tality and relevancy of the actuarial profession depends on our ability to 
anticipate and adapt to our changing economic and social environment. 
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A C T U A R I A L  N O T E  ON 
WORKMEN'S  C O M P E N S A T I O N  LOSS RESERVES 

RONALD E. FERGUSON 

"Not only is there but one way oJ doing things rightly, but there is 
only one way of seeing them, and that is, seeing the whole oj them." 

- -  John Ruskin 

In the calculation of tabular reserves for long term pension type awards 
special care must be used when an excess of loss reinsurance coverage is 
involved. In this situation some or all of the parties interested in the trans- 
a c t i o n -  ceding company, reinsurer, and r egu la to r - - f r equen t ly  do not 
understand, or sometimes are not even aware of, the proper way to calcu- 
late the ceded reserve and, of course, this usually means that the net reserve 

is also incorrect. 

If, for example, a case involving a permanently disabled individual aged 
45 with a life pension award of $7,142 a year, $137.34 weekly, is pre- 
sented for reserving, and assuming that the liability is to be discounted for 
interest ( 3 % )  and for mortality using the Survivorship Annuitants '  Table 
of Mortality, and further assuming that a reinsurance contract providing 
coverage excess of $50,000 retention is in effect, the reserves are often 
incorrectly calculated as follows:. 

Direct Reserve: $7,142 ~.~ or $129,280, since ~ = 18.101 from the 
last column of the accompanying table (which column incidentally is found 

• as Table XI in the State of New York Workmen's  Compensation Board's 
Bulletin No. 222).  The correct annuity, factor is actually ~,~:r,,,J45. but since 
m is fairly large, 52, when weekly payments are involved a~5 is often used 
since lira 6c~o = 6~, and ~ is often ~ipproximated by a~ + 1,/2 or //~ - 1/2. 

m -.-~ oo 

In terms of commutation functions this becomes N~ + i + 1,5 which can be 
D,  

N~ + i + I/2 D~ (N, + N~ + 1) 
written as or ½ and this approximation ap- 

D~ D~ 

pears to be incorporated in the New York Board's Table. 
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Having calculated the direct reserve of $129,280 one might then con- 
clude that since a $50,000 retention is operating on this loss, the net 
reserve must be $50,000 and therefore the ceded reserve must be $79,280 
(i.e. $129,280 - -  $50,000). 

The direct reserve above is correct but the ceded and net reserves are 
not. The error arises in part from the fact that assuming a net reserve 
equal to the retention of $50,000 ignores the possibility that the annuitant 
may not survive long enough to exhaust the $50,000 retention. What must 
happen to cause thc $50,000 retention to be exhausted? The annuitant 

must collect for seven years $50,000 and the probability of his sur- 
$ 7,142 

viving seven years is obviously less than one. Therefore, the expected value 
of this obligation is less than $50,000; in fact, it must be $7,142 6~.~.~ or 
$43,885. The only time the net incurred can be $50,000 is when the ceding 
company has actually paid benefits in the amount of $50,000. It is inter- 
esting to note that when $7,142 ~,,6.~ is evaluated at 0% interest (i .e. ,  
discounting for mortality only) the reserve becomes $48,523. 

To put it another way, if the ceding company has one hundred similar 
cases, some annuitants would collect for eight or more years and the ulti- 
mate net incurred would be $50,000 on each of those cases, but some an- 
nuitants will survive only one year and have an ultimate incurred of $7,142, 
some will survive two years and have an ultimate incurred of $14,285 etc. 
It then is obvious that the average ultimate net incurred loss must be less 
than $50,000. 

In addition to failing to take mortality into account, the above reserving 
method presents a similar problem as respects interest discounting. Even 
if it were certain the annuitant Would survive seven years the present value 
of this obligation would be less than $50,000, since the funds set aside as 
a reserve would be augmcnted in this case by the assumed 3% investment 
income. The amount needed would be $7,142 67---[ or $45,161. 

The correct way to calculate the various reserves is to break the gross 
or direct reserve into its component pieces. The net reserve must be based 
on a temporary life annuity, thus taking into account both the mortality and 
interest discounting discussed above. The ceded reserve is based on a de- 
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ferred a n n u i t y -  deferred by the number of years needed to exhaust the 
ceding company retention. 

Direct Net Ceded 

$7,142 a~5 = $7,142 a~,5:~ + $7,142 7 ] aa5 

o r  

$7,142 N~.~ = $7,142 N,,5 -- N.;~ + $7,142 Nse 
D,,5 D~5 D,,5 

To calculate the above, the N~ and D~ values underlying New York's  
Table XI are needed. These values are shown in the accompanying table, 
but the New York Special Bulletin does not show the N~ and D~ values 
which underlie the ~ values, and since this booklet is widely used, the lack 
of data has no doubt contributed to the confusion that seems to exist con- 
ccrning proper reserving techniques. The N-'~ and D~ values are derived 
from the Survivorship Annuitants' Mortality Table for ages 15 through 95. 
The Survivorship Annuitants' Mortality Table is a "Makehamized" Table 
(i.e., the I, values observed were graduated using Makeham's  formula 
I~ ~ ks ,~ g~:) for ages 15 through 95 with constants of log s = - .0022402, 
log c = .04579609, log g = -- .000093999, and log k = 5.0226717, all to 
the base 10. For these ages, the .values shown in the accompanying table 
are consistent with the ~7~, values shown in Table XI  in the State of New 
York Workmen's Compensation Board's Special Bulletin No. 222. 

For ages over 95, the a~ values in New York's  Bulletin No. 222 are not 
based_ on the Survivorship Annuitants' Mortality Table. Accordingly the 
N., and D,. values shown in the table for ages over 95 were calculated to 
be consistent with New York's a~ values for ages over 95 and with the N,~ 
and D.,, values for age 95. For  ages under 15 the values were calculated 
directly from the Makeham formula since neither the New York Work- 
men's Compensation Board's Bulletin No. 222 nor the Survivorship An- 
nuitants' Mortality Table extends below age 15. It  is recognized that the 
valucs shown for under 15, and possibly the young adult ages, are not en- 
tirely satisfactory since no attempt was made to modify the Makeham 
formula or adjust the constants. Since the Makeham formula has no min- 
ima or maxima or points of inflection, it cannot (without modification) 
accurately portray some of the peculiarities often observed in the mortality 
curve below the age of 25. 
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Following are several examples of correct and incorrect reserves as- 
suming an annual pension of $7,142 (with weekly payments). 

Retention $50,000 

Correct Incorrect 

Age Ceded Net Ceded Net 

45 $85,395 $43,885 $79,280 $50,000 
55 60,812 42,969 53,781 50,000 

Retention $100,000 

Correct Incorrect 

Age Ceded Net Ceded Net 

45 $52,312 $76,968 $29,280 $100,000 

55 30,713 73,068 3,781 100,000 

It is clear from the above examples that the difference between the 
correct and incorrect rcserves can be quite significant. Actuaries might well 
inquire as to how such matters are handled in their own companies. 

LIFE AWARDS ON PERMANENT DISABILITY CASES 

Present Value of $1 per annum Payable Until Death, Based on 
Survivorship Annuitants' Mortality Table and Interest 

at 3% 

(This table does not provide for remarriage factors; but values for ages 
after 65 can be used for valuing widows' pensions) 

Age ( x ) D.~ Nx a,, 

0 105,336.000 2,781,362.447 26.405 
1 101,739.806 2,677,824.544 26.320 
2 98,265.624 2,577,821.829 26.233 
3 94,909.341 2,481,234.346 26.143 
4 91,667.875 2,387,945.738 26.050 
5 88,537.303 2,297,843.149 25.953 
6 85,513.005 2,210,817.995 25.854 
7 82,591.396 2,126,765.794 25.750 
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Age(x) D.~ N.,, ~,, 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

79 769.013 
77 042.509 
74 409.391 
71 865.747 
69 407.851 
67 034.212 
64 740.623 
62 525.056 
60 384.253 
58 316.325 
56,318.220 
54,388.179 
52,522.789 
50,721.000 
48,979.089 
47,296.635 
45,670.145 
44,098,755 
42 579.232 
41 111.265 
39 692.251 
38 320.174 
36 993.527 
35 710.853 
34 470.736 
33 271.058 
32 110.557 
30 988.011 
29 901.891 
28 850.741 
27 833.179 
26 847.893 
25 893.630 
24 969.203 
24 073.481 
23 205.109 
22 363.085 

2,045,585.589 
1,967,179.828 
1,891,453.878 
1,818,316.309 
1,747,679.510 
1,679,458.479 
1,613,571.062 
1,549,938.223 
1,488,483.568 
1,429,133.279 
1,371,816.006 
1,316,462.807 
1,263,007.323 
1,211,385.428 
1,161,535.383 
1,113,397.521 
1,066,914.131 
1,022,029.681 

978,690.688 
936,845.439 
896,443.681 
857,437.468 
819,780.617 
783,428.427 
748,337.632 
714,466.735 
681,775.928 
650,226.644 
619,781.693 
590,405.377 
562,063.417 
534,722.88l 
508,352.120 
482,920.703 
458,399.361 
434,760.066 
411,975.969 

25.644 
25.534 
25.420 
25.302 
25.180 
25.054 
24.924 
24.789 
24.650 
24.507 
24.358 
24.205 
24.047 
23.883 
23.715 
23.54l 
23.361 
23.176 
22.985 
22.788 
22.585 
22.376 
22.160 
21.938 
21.709 
21.474 
21.232 
20.983 
20.727 
20.464 
20.194 
19.917 
19.632 
19.341 
19.042 
18.736 
18.422 
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Age(x) D~ N~ 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63- 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8O 
81 

21,546.459 
20,753.554 
19,984.072 
19,236.243 
18,509.384 
17,802.389 
17,114.453 
16,444.609 
15,791.75l 
15.155.069 
14 533.617 
13 926.531 
13 333.206 
12 752.366 
12 183.735 
11 626.207 
11 079.286 
10,542.363 
10,014.735 

9,495.9302 
8,985.5276 
8,483.1555 
7,988.4857 
7,501.6349 
7,022.3176 
6,550.7915 
6,087.4103 
5,632.4882 
5,186.7672 
4,750.8981 
4,326.2143 
3,913.6716 
3,514.8155 
3,131.1876 
2,764.4087 
2,416.3392 
2,088.7550 

390021.197 
368871.190 
348.502.377 
328.892.220 
310.019.407 
291863.520 
274.405.099 
257.625.568 
241.507.388 
226.033.978 
211,189.635 
196,959.561 
183,329.692 
170,286,906 
157,818.855 
145,913.884 
134,561.137 
123,750.312 
113,471.763 
103,716.430 
94,475.7015 
85,741.3600 
77,505.5394 
69,760.4791 
62,498.5028 
55,711.9483 
49,392.8474 
43,532.8981 
38,123.2704 
33,154.4377 
28,615.8815 
24,495.9386 
20,781.6951 
17,458.6936 
14.510.8955 
ll,920.5216 
9,667.9745 

8.,: 

18.101 
17.774 
17.439 
17.098 
16.749 
16.395 
16.034 
15.666 
15.293 
14.915 
14.531 
14.143 
13.750 
13.353 
12.953 
12.550 
12.145 
11.738 
11.330 
10.922 
10.514 
10.107 
9.702 
9.299 
8.900 
8.505 
8.114 
7.729 
7.350 
6.979 
6.615 
6.259 
5.913 
5.576 
5.249 
4.933 
4.629 
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m 

Age (x) D., N.~ 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

1,783.4301 
1,502.0312 
1,245.8651 
1,016.0746 

813.2519 
637.4287 
488.1464 
364.2336 
264.1173 
185.5462 
125.7632 
81.9761 
51.1329 
30.4014 
17.116 
9.08l 
4.512 
2.084 
0.887 
0.345 
0.121 
0.038 

7,731.8820 
6,089.1513 
4,715.2032 
3,584.2333 
2,669.5700 
1,944.2297 
1,381.4422 

955.2522 
641.0767 
416.2450 
260.5903 
156.7206 
90.1661 

• 49.3990 
25.640 
12.541 
5.744 
2.446 
0.961 
0.345 
0.112 
0.033 

fix 

4.335 
4.054 
3.785 
3.528 
3.283 
3.050 
2.830 
2.623 
2.427 
2.243 
2.072 
1.912 
1.763 
1.625 
1.498 
1.381 
1.273 
1.174 
1.084 
1.002 
.928 
.861 
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Reprints of Papers from Previous Proceedings 

The following five papers are being reprinted in this volume of the 
Proceedings in order to make available to the membership and students a 
f~w of the pertinent papers published in previous Proceedings. Volumes of 
these Proceedings are presently out of print and are difficult to obtain. 
Since all of these papers are required reading in the examination syllabus 
and are still applicable to current practices, it' is hoped these reprints will 
supply a readily accessible source for reference. 

L. L. Tarbell Jr., 
Editor 
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NOTES ON EXPOSURE AND PREMIUM BASES 
BY 

PAUL DORWEILER 

When critical condilions and iniurable obiects exist in such rela- 
tionship that accidents may result there is said to be exposure. 
The term critical conditions is intended to cover, rather broadly, 
the presence of or tl~e absence of anything, objective or subjective, 
generally external to the injurable object, which contributes to the 
accident frequency and/or the accident severity. It is intended to 
cover also any part or quality of the injurable object which'likewise 
contributes to accident frequency and/or accident severity. 
Iniurable objects will be used to denote any objects, human beings 
included, which may be damaged or injured, including complete 
destruction. If the whole insurance field is to be covered, it  
is necessary to extend the meaning of this term to include non- 
material things. 

As a concrete example it might be conceived that  critical 
conditions consisting of uniform fixed physical obstructions exist 
in a large but restricted area with inanimate injurable objects all 
identical in nature, for a period of time. Let it be assumed that the 
objects move about freely and that when they strike against one 
of the obstructions they are destroyed, and immediately replaced 
with others of their kind. Under these simple conditions it may 
be shown that the hazard varies directly with the product of the 
three variables: critical conditions, in]urable objects, and period of 
time. If one of these variables remains constant the hazard varies 
as the product of the other two and if any two of the variables 
remain constant the hazard varies directly as the third. 

In reality, however, the situation is quite different from this 
simple case, for the relationship becomes extremely involved. 
The critical conditions may comprise the presence or absence of 
material objects, habits, laws, regulations, or yet many other things. 
They may be external to or form a part of the injurable objects. 
They generally differ in their contribution to both thc accident 
frequency and the accident severity. The injurable objects also 
are generally dissimilar. They vary widely in their susceptibility 
both to the occurrence of accidents and to injury when involved 
in accidents. Generally the contributions to the hazard occurring 
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from an increase in either the critical conditions or the number 
of injurable objects, under conditions in which the other variable 
and the period of time remain constant, cannot be expressed as a 
linear function of the number of units of the variable. The period 
of time is the only one of the three variable elements into which 
the exposure has been divided somewhat arbitrarily, with which 
the hazard varies directly, the other two variables remaining 
constant. 

Even if the contribution of each of the variables were definitely 
known and if the hazard underlying the exposure could be ex- 
pressed as a function of them, such an expression would be too 
involved for practical purposes. In actual practice the time element 
is eliminated by  considering the aggregate injuries in blocks for 
selected unit periods of t ime--usual ly  a year. This procedure 
brings together injuries of all degrees of severity and it becomes 
necessary to express the injury aggregate in terms of a common 
basis. The  unit of measure used for this purpose is the economic 
unit, the dollar. The  aggregate of injuries when expressed in the 
monetary standard of dollars is known as the losses. 

A new variable, or set of variables, inherent in the evaluation 
standard used is introduced in the process of expressing the aggre- 
gate injuries in terms of dollars. This st.andard for evaluating 
injuries is the scale of remuneration adopted through a formal law 
as  in compensation, or through custom and precedent as in the 
courts, or through community opinion as reflected in jury verdicts 
and  private settlements. The effect of this new variable, the 
evaluation standard, is indicated by the difference in the losses 
obtained when the same or similar injuries to either human beings 
or inanimate objects are expressed in monetary units by the use of 
different evaluation standards. 

PREMIUM B A S E S .  

Insurance is the institution devised to transfer the losses arising 
out of the hazard from the few upon whom they chance to fall to 
the many exposed by paying the losses from funds called premiums 
which have been specially collected for this purpose. These pre- 
mium funds are accumulated from charges called the rate collected 
per unit exposure. The exposure medium selected as the basis for 
the charge of the premium is known as the premium basis. 
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Obviously, the premiums collected are to be proportional to the 
hazard which is measured by  the losses. The medium selected for 
measuring the exposure is the most important  factor in making the 
premium collections in accordance with the probable loss in- 
cidence. -The medium most desirable as a premium basis is the 
one possessing a combination of these two qualifications in the 
largest degree: 

1. Magnitude of Medium should vary with hazard. 

I t  is desirable to have for premium basis an exposure 
medium whose magnitude varies approximately directly 
with the hazard when this is measured by the losses. By 
using a medium which varies directly with the hazard, the 
total premium may be obtained by  multiplying the ex- 
posure expressed in units of the premium basis by the rate. 

2. The Medium should be practical and preferably alreadyin use. 
For measuring the exposure it  is desirable to have a 

medium whose magnitude is readily ascertained and which 
is already used by the assured for other than insurance 
purposes. The use of a medium possessing these qualities 
promotes efficiency, as no additional records are necessary 
for measuring exposure, and enhances accuracy, as the 
various existing records may be used as a check. 

When one considers the many  diverse factors which enter into a 
hazard and the additional factors which enter into the evaluation 
of a hazard in terms of losses, one might expect tha t  generally it 
would be impossible to find a medium whose magnitude varies 
directly with the losses. The factors underlying the losses, critical 
conditions, in]urable objects, and evaluation standard, are studied as 
a preliminary to sorting hazards into somewhat homogeneous 
groups. Divisions made according to the kind of evaluation 
standard used, the type of injurable object covered, or the origin 
of critical conditions are known as lines o] insurance. Divisions 
within these lines of insurance with regard to the frequency and 
severity of injuries or for convenience in practical procedure are 
known as classifications. These designations hold only in a very  
general way and have many exceptions• I t  is often difficult to  
distinguish between lines of insurance and classifications as used 
by  different carriers or even by a single carrier. 



62 NOTES ON EXPOSURE AND PREMIU1V~ EASES 

In this discussion of premium bases it is proposed to review 
different media that might be used for measuring the exposure. 
For convenience in outlining the procedure the in]urable objects 
WIU be divided into human bdngs and all other objects. At this 
time it is intended to consider only premium bases for insurance 
covering injuries to human beings. The coverages will be treated 
under four divisions which embrace the more important types. I t  
is not intended to make this an exhaustive analysis including the 
special cases that may arise. 

I. Coverage for injuries to designated persons. 
II. Coverage to employers for industrial injuries to their 

employees. 
III. Coverage for liability for injuries to the general public. 
IV. Coverage for liability for professional acts. 

I. COVERAGE FOR INJURIES TO DESIGNATED PERSONS. 

1. Life Insurance. 
2. Accident and Health Insurance. 

In life, accident, and health insurance, coverage is given to in- 
dividuals for specified injuries evaluated at specified amounts. 
These lines differ from the others of the four general divisions in 
that injuries are appraised at specified values which are pre- 
scribed in the contract. Within certain limits these specified 
values may be selected by the assured when making the contract. 

1. LIFE INSURANCE. 

In life insurance the critical conditions are those condi- 
tions external to the assured and also those bodily con- 
ditions within the assured which tend to place his life in 
jeopardy. The kujurable object is the assured himself and 
the injury is the loss of his life. The measure of the injury 
in dollars by the evaluation standard is the amount named 
in the policy to be paid in case of death. The underlying 
assumption is that classifications, when refined with 
respect to age, occupation, sub-standard conditions, etc., 
are composed of individuals of equal essential hazard. The 
losses differ only because different amounts are written in 
the policies to be paid for the same injury, i.e. loss of life. 
The amount of insurance specified in the policy is ob- 
viously the exposure medium which varies directly with 
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. 

the losses for the very reason that the losses are made a 
definite function of the amount insured by the specific 
provision in the policy. A medium consisting of the 
amount of insurance is quite practical and forms such an 
ideal premium basis that little thought is given to any 
other. In group life insurance the situation is not changed 
although through the use of weighted averages it becomes 
less obvious. 

ACCIDENT AND HEALTH INSURANCE. 

As in life insurance, the critical conditions of accident 
and health insurance are those conditions external to the 
assured and those internal which may produce injuries 
through accidents or ill health. The evaluation standard 
is more involved than in life insurance. The accident 
insurance contract generally specifies a maximum loss 
known as the principal sum, certain lesser losses which 
have a definite relativity to this  maximum, and fixed 
weekly benefits. In health insurance the losses are evalu- 
ated through the weekly benefits written into the contract. 
The classifications, through sufficient subdivisions accord- 
ing to age, occupation, and other conditions that may 
affect the hazard, are assumed to be composed of indi- 
viduals of equal essential hazard. Equivalent injuries~__~ 
sustained differ when evaluated as losses only through the 
variation in the principal sum and the weekly benefits 
because, by the terms of the policy, they are definitely 
related to these items. The principal sum and weekly 
benefits form ideal premium bases as they are quite prac- 
tical and vary directly with the losses. 

II. COVERAGE TO EMPLOYERS FOR INDUSTRIAL INJURIES TO 
THEIR ~MPLOYEES. 

l. Workmen's Compensation Insurance. 
2. Employers' Liability Insurance. 
3. Workmen's Collective Insurance. 

Of the variables underlying the hazard of this group of coverages 
the critical conditions and the in]urable human beings are substan- 
tially the same. The inherent injuries are the same under each of 
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these lines. The difference in the losses, which is due to a change 
in the evaluation staudard used, arises out of these sources: 

1. In Compensation a wider range of injuries is covered than 
in Employers' Liability. It does not necessarily follow, 
however, that the losses are larger under Compensation. 
In Workrnen's Collective the extent of the liability as- 
sumed is stated in the contract. 

2. The severity of an injury is expressed in monetary units 
by using different evaluation standards. In Compensation 
the standard is prescribed in the law. In Employers' 
Liability it consists in direct settlementmutually accept- 
able or in a jury verdict under court procedure. In 
Workmen's Collective the standard is specified in the 
contract. 

Several premium bases have been considered and discussed in 
different degrees for these lines of insurance. As possible media 
for use in measuring exposure, these may be considered: 

1. Payroll. 
2. Restricted Payroll. 
3. Man-Year. 
4. Value of Product. 

1. Payroll. Within the Compensation classifications the 
total injuries presumably vary directly with the time exposure. 
The indemnity cost of each injury of given severity varies 
with the rate of weekly compensation., which depends on the 
weekly wages. The indemnity losses vary as the product of 
the time and the weekly wages which product is represented 
by the payroll. Payroll as a medium does not respond fully to 
variation in losses to the extent that the losses are legally 
restricted by the maximum weekly payments and by the 
maximum amount paid on any case. If there were no limita- 
tion on weekly payments or on the maximum cost of a case 
then payroll would vary directly with the indemnity losses 
and from this viewpoint form an ideal medium for measuring 
exposures. Under the earlier Compensation laws these 
maximum limits were rather low and had an appreciable 
effect on the losses. Since then the limits have been raised 
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materially by amendments to the law and their effect on the 
losses has been very much reduced. 

Medical losses vary jointly with the accident frequency and 
severity, and therefore with the time exposure, and with the 
scale of medical fees. The wages and the medical fee scale 
supposedly respond to the same general price level and vary 
with each other. Medical losses thus vary jointly with the 
time exposure and the wages or as a product of the time and the 
wages which product is the payroll. The payroll does not 
reflect either the time or amount limitations on the medical 
benefits. 

The trend" in Compensation has been toward raising the 
limits on the time period and the maximum amount of 
medical benefits. The present Acts come near to providing 
unlimited medical benefits thus tending to make the medical 
losses vary with the payroll. 

The exposure in Compensation measured in payroll may be 
said to vary reasonably with the losses. From the practical 
viewpoint the payrolls form a desirable medium for measuring 
exposures. The need of payroll records for internal business ad- 
ministration and for reports for external agencies emphasizes 
their importance thus serving as an incentive to accuracy. 

There is a correlation between payroll and losses in Em- 
ployers' Liability although this is not so definite as in Com- 
pensation. The loss of wages resulting from an accident is a 
major factor in evaluating injuries whether by direct settle- 
ment or through court procedure. Wortcmen's Collective, in 
responsiveness of payroll to losses, stands somewhere between 
Compensation and Employers' Liability, the exact position 
depending on the limitations on payments written into the 
Worlcmen's Collective contract. For both Employers' Lia- 
bility and Workmen's Collective, payrolls form practical 
media for measuring exposures. 

2. Restricted Payroll. This term is used to denote ordinary 
payrolls after they have been modified by limiting the maxi- 
mum weekly wage for any employee to an amount which 
when multiplied by the weekly percentage compensation rate 
will equal the maximum weekly payment provided in the 
law. Under the early, simple Compensation acts the restricted 
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payroll exposure would have varied directly with the indem- 
nity losses aside from the limit as to total amount  of the case. 
At no time would it have accounted for a time limitation on 
the total amount,  for either time or amount  limitations on 
medical, or for the additional hazard involved in overtime 
work. A further obstacle arose when Compensation laws 
introduced different weekly limits dependent on the nature 
of injury or the dependency status. Such restricted payrolls 
would impose additional records on the assured, would involve 
more detail in auditing, and as they are not used for other 
purposes would not provide an external check. 

In Employers '  Liability Insurance restricted payroll is 
meaningless as there is no fixed wage that  has a definite 
relation to the award. In Worlcmen's Collective Insurance 
the relationship would depend upon the agreement in the 
contract;  probably it would be very much as in Compensation. 

3. Man-Year.  To measure Compensation exposure in 
man-year  un i t s - - the  exposure of one man for one y ea r - -  
would not  reflect any variation in wages and for tha t  reason 
would not  be expected to vary  as constantly with the losses 
as payroll exposure. In some occupations, e.g. aviation, where 

'wages are so high tha t  in almost every case the maximum 
weekly payments  are made, a man-year exposure medium is 
more  responsive to the indemnity losses than payroll. To 
account for differences in hazard due to a variation in the 
number of working days per week or the number of working 
hours per day, it  is necessary to define the man-year unit in 
terms of man-days or man-hours. This would introduce no 
special difficulty aside from making the records somewhat 
more involved. In Employers '  Liability there is presumably 
less correlation between wages and amount  of award than in 
Compensation. For  this reason the man-year medium as a 
basis of premium would be less objectionable here. I t  could 
not  be expected to vary  as constantly with the losses as pay- 
roll however. Man-year  exposure would probably serve 
reasonably well in Workmen's Collective insurance, for the 
weekly payments  usually do not vary  much and the fixed 
amounts paid for permanent injuries do not depend on the 
wages received by  the injured. 
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This exposure medium is the one best adapted for measuring 
accident frequency or weighted accident severity. Exposure 
on a man-year  basis would be more difficult and costly to 
obtain as special records would have to be maintained for this 
purpose. These would not  have the general importance of 
payroll, would probably be leas accurate, and would not  be 
subject to check from external sources. 

4. Value of Product. The  value of product  or sales re- 
ceipts is another  medium tha t  has been considered for measur- 
ing exposures. I t  would be difficult to ascertain to what 
extent  the exposure on this basis would vary  with the losses. 
A new system of classification would be required if this medium 
were used as it would be necessary to recognize the relative 
degree in which machines enter not  on account of the hazard 
difference between machine and non-machine operations but  
on account of the additional exposure as measured through 
this medium, due to the greater production of machines. In 
these new classifications it would also be necessary to note 
the degree in which the raw and partially treated materials 
enter  into the process. In insurance for contractors it would 
be necessary to distinguish between contracts covering all 
material and cost-plus contracts. The new classifications 
would have to be on an industrial basis so as to include those 
employees not engaged in producing a salable product. Some 
of the present classifications, e.g. public employees, would 
require some other procedure. In Employers '  Liability and 
Worlcmen's Collective the same difficulties arise tha t  appear 
in Compensation. This exposure medium wherever it could 
be used at  all would generally be readily available and subject 
to check. Measuring exposure orL this basis would not require 
undue effort. 

There are certain factors whose existence is now more or less 
recognized as affecting the losses which are not  reflected in any  of 
the media for measuring exposure. The increase in the accident 
frequency during industrial prosperity and an increase toward 
malingering during depressions are factors of this nature. 
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I I I .  COVERAGE TO ASSURED FOR HIS LIABILITY FOR INJURIES TO 
THE GENERAL PUBLIC. 

1. Manufacturers '  and Contractors ' .  
2. Owners', Landlords'  and Tenants ' .  
3. Elevator.  
4. Teams. 
5. Automobile. 
6. Airplane. 
7. Product.  
8. Protective. 

The injuries covered under Public Liability Insurance are tnos~ 
sustained by  the public while on a n d / o r  off the premises from 
accidents arising out of conditions for which the assured is re- 
sponsible. The  hazards are peculiar to each of the several lines of 
insurance falling under this division. With respect to one element 
underlying the hazard, however, these lines of insurance are 
similar. Tha t  element is the evaluation standard used in re- 
ducing the severity of the injury to losses. In all Public lines the 
monetary  measure of the injuries is determined by  voluntary 
agreement or by  court procedure. The at t i tude of the community 
and of the legal profession is an important  factor in deciding 
whether there will be many requests for settlement of trivial, no- 
liability or even fraudulent cases, whether there will be voluntary 
settlements, or whether there will be lawsuits. If the last alterna- 
tive is chosen, the jury selected from the community will determine 
the money value of the injury and any liberal or conservative 
viewpoint of the judges construing the law will be reflected in the 
losses. The  at t i tude of the Community,  the Bar, and the Court 
presumably will be reflected equally in all classifications, if not  in 
all lines. No a t tempt  is made to account for variations from these 
sources in selecting the exposure medium. These variations in 
losses are assumed to occur by districts and are provided for by 
establishing territorial differentials wherever there is a measurable 
deviation based on adequate data. 

~ - - T h e r e  is another  factor underlying the evaluation standard which 
requires different t rea tment  as it is not subject to territorial 
differentials. This factor arises out of the maximum limits im- 
posed on the amount  per injured and the amount  per accident. 
These excess limits will be designated by a and b respectively. The  
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lines of insurance and also the classifications within lines are 
divided into a few groups according to the excess hazards. I t  is 
assumed tha t  within each group the aggregate losses for any  classi- 
fication when evaluated with a/b limits will have a fixed relativity 
to the aggregate losses when evaluated under standard (5/10) 
limits. No effort is made to reflect variations due to different 
limits in selecting the exposure medium. The rates are quoted for 
unit exposure on a s tandard limit evaluation basis. If other limits 
are desired, the basic rate is modified by  applying to the standard 
limit rate the excess factor corresponding to the desired limits 
which is taken from a table constructed for each group of excess 
hazard. The evaluation standard including excess limits has been 
eliminated in discussing premium bases for these lines of insurance. 

1. MANUFACTURERS' AND CONTRACTORS' PUBLIC LIABILITY 
INSURANCE. 

The hazard in this line arises from the contact  of the public 
with the critical conditions of the assured's premises and opera- 
tions. The problem here is to select an exposure medium which 
varies with the critical conditions and the number of the public 
who, by entering and passing, are subjected to the assured's 
critical conditions. Some of the exposure media that  might be 
given passing consideration are: 

1. Number  of Public Admissions. 
2. Payroll. 
8. Man-Year. 
4. Area and Frontage. 
5. Value of Product. 

I ,  Number  of Public Admissions. I t  would be expected 
tha t  the number of injuries and their cost would vary  with 
the nurfiber of the public who enter or pass the premises or the 
place of operations and tha t  therefore this number would 
make a good medium for measuring the exposure. An over- 
powering objection is that  there is generally no record avail- 
able and that  it is quite impractical, if not impossible, to get 
one. 

2. PayroU. Presumably the number of the public desiring 
admission to the manufacturer 's  and contractor 's  premises and 
place of operations, within a given classification, varies with 
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the size of the plants or operations as roughly measured by 
the number of employees or the payroll. Payroll exposure 
responds to the decrease or increase of the aggregate losses 
brought on by periods of depression and prosperity in in- 
dustry. I t  has the practical advantage of being based upon 
long established records necessary for other purposes, so that 
it may be readily obtained and checked. The use of payroll 
records adds to efficiency for, as many risks are insured for 
Compensation and Public Liability by the same carrier, the 
same audit may be used for each of these lines. 

3. Man-Year. A man-year exposure has the same merits 
that have just been ascribed to payroll as regards responsive- 
ness to the variation in losses. I t  is not as practical as payrolls 
for it is necessary to establish a special record for measuring 
this exposure. Under present conditions at least this special 
record could not be used for determining Compensation 
exposure. 

4. Area and Frontage. An area and frontage medium-- 
area of assured's premises and length of premises adjoining 
pubhc ways--might be used for measuring exposure in Manu- 
facturers' Public Liability Insurance. It  would be expected 
that the number of employees, the payroll, and the size (area 
and frontage) of the plant would vary in about the same ratio. 
The area and frontage medium would not respond to varia- 
tions due to depressions and prosperity. This medium is 
practical in application as the exposure of manufacturing 
plants on this basis could be accurately determined with 
reasonable effort. It  would not serve the dual purpose of 
measuring Compensation exposure at the same time. 

The area and frontage basis is poorly adapted to measurlng 
exposure for Contractors' Public Liability Insurance. Area 
and frontage exposure does not vary and it is fitted to measure 
only exposures which are continuous and constant. The 
exposure for a location under Contractors' Public Liability is 
variable. It begins below average, increases to above average, 
and then decreases, often tapering off to almost zero. 

5. Value of Product. As the value of the product of a 
given manufacturing establishment reflects the activity it 
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seems not unreasonable to expect that this product value 
might serve as a medium for measuring Public Liability 
hazard. This exposure medium, as already stated under 
Compensation, would require some rearrangement of classi- 
fications, it would vary with the total losses under industrial 
depressions and prosperity, and it could be obtained readily 
from available records and checked. 

For Contractors' Public Liability the equivalent of the 
value-of-product exposure medium would be the amount of 
the contract. Within each classification this may be expected 
to vary roughly with the payroll or with the man-year ex- 
posure. A rearrangement of classifications, taking into con- 
sideration the extent to which the cost of material is included 
in the contract, would be required. Exposure measured 
through this medium could be readily obtained from avail- 
able records and checked. 

. OWNERS', LANDLORDS' AND TENANTS' PUBLIC LIABILITY 
INSURANCE. 

Owners', Landlords' and Tenants' Public Liability Insurance 
is the term used for public liability insurance on assured's 
premises, other than Manufacturers' and Contractors', and 
Elevator Public Liability Insurance. As in Manufacturers' 
and Contractors' Insurance the 'hazard arises out of the 
contact of the public with the critical conditions of the 
premises. Presumably the classifications have been refined 
so that critical conditions are similar and uniform within the 
classification. The variations in conditions from classification 
to classification are so large, however, that no one exposure 
medium is adapted to all. The exposure media that will be 
considered are : 

1. Area and Frontage. 
2. Number of Admissions. 
3. Receipts, Admission Charges. 
4. Seat-Year. 
5. Sales. 
6. Rentals. 
7. Payroll. 
8. Unit-Year. 
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1. Area and Frontage. This is a dual basis of premium to 
account separately for the hazard which may be associated 
with the area of the premises and that  which is related to the 
frontage along public ways. If the nature of the premises 
is such tha t  there is no frontage, then the hazard there is zero 
and the dual exposure becomes a single exposure based on 
area alone. Presumably the accidents vary  with the critical 
conditions and the number of the public coming in contact  
with them. Within the same classification the accidents 
probably vary  somewhat directly with the inner area and the 
linear frontage on public ways. On this assumption, area and 
frontage exposure may  be considered to vary  directly with the 
hazard. This exposure medium is better  adapted for hazards 
tha t  are continuous and uniform, or, if varying by seasons, 
tha t  average about  the same from year to year. I t  is applied 
to classifications covering buildings of all kinds, signboards, 
country estates, cemeteries, etc., where there is little variation 
in critical conditions or in the number of people exposed year 
after year. The impossibility of concealing exposure on this 
basis and the facility with which it may  be accurately de- 
termined give it an important  practical advantage. 

2. Number  of Public Admissions. The hazard due to the 
number of the public subjected to the conditions of the 
assured's premises varies directly with the number admit ted 
to the premises. Considered from this viewpoint this medium 
is a bet ter  measure of the exposure than area. I t  does not 
account directly for any outside frontage hazard and is adapt-  
able only where the frontage hazard is negligible or bears a 
fixed ratio to the area hazard within the classification. I t  is re- 
sponsive to changes in hazard due to depressions and periods 
of prosperity. 

The number of admissions can be secured in a practical way 
in only a few classifications. At present this basis is used only 
for baseball parks. It might be used in amusement parks, 
theatres, concert halls, bathing pavilions, restaurants, skating 
rinks, dance halls, and public museums with turnstiles or 
admission charges. 

3. Receipts, Admission Charges. The receipts vary with 
the number of admissions and thus with the hazard. Like the 
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number  of admissions, this exposure medium reflects depres- 
sion and prosperity. In classifications where there is no great 
range in prices this exposure medium might do very well. 
Where losses do not  vary  with the admission charge or where 
they may  vary  inversely to the charge, the medium is no~ so 
well adapted as the number of admissions. This basis is 
practical for certain classifications where the amount  of 
receipts is more readily ascertained than the number of ad- 
missions and where the receipts are subject to check. I t  is 
used, at  present, in concert halls, stadiums, bathing pavilions, 
skating rinks, and dance halls. I t  might be used also in base- 
ball parks. 

4. Seat-Year. In certain classifications tha t  have a con- 
t inuous exposure throughout  the year, or, if variable, a con- 
sistant average hazard from year to year, the number of seats 
forms a reasonably good measure of exposure. This exposure 
medium does not respond to a temporary decrease or increase 
in hazard like the number of admissions or admission receipts. 
The  basis is used for theatres and moving picture houses 
having regular shows where the number of people exposed 
during the year bears a reasonably constant ratio to the 
number of seats. Conceivably it might be used for com- 
mercial baseball parks and concert halls but  it would not  give 
much responsiveness to losses, for there is a large variation in 
the number  of persons exposed within these classifications, at  
least as these are constituted at  the present time. The ex- 
posure on this basis may  be readily determined and cannot be 
concealed for fraudulent purposes. 

5. Sales'. The  total  receipts from sales might possibly be 
used as a measure of exposure with some of the O. L. & T. 
classifications. This medium would require a readjustment of 
some of the present classifications to make it applicable, and 
to some it could not  be applied at  all. In classifications like 
retail stores of all kinds (when properly subdivided), restau- 
rants, hotels, etc., this premium basis might be used. The 
public liability hazard would be expected to vary  with the 
number of patrons or purchases and these in turn with the 
amounts  purchased. This exposure is readily ascertained for 
classifications involving sales. 
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6. Rentals. As the area is a fair measure of the hazard in 
connection with buildings, it would seem that  the rentals of a 
building might be used as an exposure medium for buildings 
where all space is leased. The use of this medium would 
require some readjustments in those classifications where it is 
applicable, as the bet ter  buildings, which may  be expected to 
have the higher rentals, would have the lesser critical con- 
ditions and consequently a smaller hazard. This exposure 
basis would be practical for only a limited number of building 
classifications. 

7. Payroll. The  risks of some of the O. L. & T. classifica- 
tions have payrolls large enough to be reasonably stable. The 
payrolls of such risks would vary  with the size of the risk 
when this is measured by  other than payroll standards, and 
might be expected to be responsive to the losses. In classi- 
fications like stores, hotels, restaurants, etc., with possibly a 
few subdivisions, the payrolls would vary  reasonably with the 
number of the public coming in contact  with the critical con- 
ditions and might be used as an exposure medium. 

8. Unit-Year. There are premises tha t  are so nearly 
identical or tha t  have so small a hazard per unit tha t  for 
practical purposes all are considered alike. The exposure 
basis used is the unit-year, which means a fiat charge per unit  
per year. This medium of exposure is simple and practical. 
I t  generally applies to things where the total  hazard is small. 
This basis is used at  the present time for automatic vending 
machines, bowling alleys, canoes, tennis courts, dogs, where 
these are additional hazards to insured premises. 

Miscellaneous. There are certain classifications in which 
the hazard varies so widely within the class tha t  it is impossible 
.to select any practical medium as a reasonable measure of the 
hazard involved. Items coming under this designation are 
usually considered individually and a flat charge is given after  
the factors underlying the hazard have been considered in 
each individual case. Such flat charges apply to parades, 
pageants, races, celebrations, etc. 

The preceding exposure media for O. L. & T. Liability 
Insurance may  be divided into two divisions according to 
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whether they measure the exposure prospectively or re- 
trospectively. Area and frontage, seats, and unit-years 
measure the exposure prospectively, while the number of 
admissions, admission charges, receipts, and rentals measure 
it retrospectively. 

3. ELEVATOR PUBLIC LIABILITY INSURANCE. 

The hazard covered in Elevator Public Liability Insurance 
arises out of the contact of the public with the critical con- 
ditions of the elevator. Presumably this hazard varies some- 
what jointly with the critical conditions and the number of 
public passengers. The hazard also varies with the amount 
of use of the elevator and the efficiency of the operator. The 
latter, though probably one of the major factors affecting 
accidents, is not directly considered inj6electing the premium 
basis. Operators are either considered unfit and rejected or 
considered qualified and accepted without further gradation. 
The elevators within classifications are graded to some extent 
through merit rating for special safety devices. Through 
proper equipment of elevators and selection of operators it is 
assumed that the critical conditions are approximately the 
same for individual elevators of a given classification. The 
possible exposure media are very limited. 

1. Number of Passengers. Use of the munber of elevator 
passengers as an exposure medium would give a variation 
reflecting continuity of use, and to a limited extent conges- 
tion, for the hazard in congestion increases in a larger degree 
than the increase in passengers. Whatever merit the medium 
may have in responsiveness to hazard is quite offset by the 
impracticability of getting an accurate measure of the number 
of passengers in elevators generally. 

2. Elevator-Year. The elevator-year exposure medium 
does not reflect the number of passengers carried, continuity 
of use, capacity of elevator, average load, congestion, or the 
efficiency of the operator. It assumes that within a given 
classification, elevators are equipped approximately equally 
and average about the same year after year in the passengers 
carried. This basis is practical and it is in universal use. at the 
present time for measuring the elevator exposure. 
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It  is conceivable that in the modem large building the total 
elevator hazard might be measured by the factors and con- 
ditions used by building engineers to determine the number, 
the capacity, and the location of the elevators. From these 
conditions an exposure for the building independent of the 
number of elevators might be obtained. 

4. TEAMS' PUBLIC LIABILITY INSURANCE. 

Some of the critical conditions contributing to the hazard 
covered in Teams' Public Liability Insurance are: 

1. Traffic congestion. 
2. Nature of the operations. 
3. Day or night operations. 
4. Accessibility to public. 
5. Efficiency of driver. 
6. Demeanor of teams. 

These are not all independent. The first four are inter- 
related and some would consider the fifth and sixth as inter- 
related. Variations in hazard for the first may be accounted 
for by territorial differentials and for the second and third by 
classifications. The fourth, fifth and sixth are assumed to be 
equal for different assureds of the same class. There is only 
one exposure medium that has been considered practical for 
application to Teams' generally. 

Team-Year. This medium does not respond to any varia- 
tion of hazard due to continuity of use during the year or the 
amount of daily use. It  assumes that within classifications 
and territories these average about the same. It  does not 
respond to differences in individual drivers aside from the 
group differences reflected in classification experience. The 
exposure medium is simple and its magnitude is readily 
ascertained. 

No other practical medium has been evolved. Mileage, 
team-day, or team-hour media while responsive to certain 
variations in hazard are obviously impractical. Driver pay- 
rolls might possibly be used in a few classifications where 
risks have a large number of teams and drivers. Receipts 
might serve as a basis for risks of a trucking nature. All these 
media however are impractical for general application to 
Teams'. 
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5. AUTOMOBILE PUBLIC LIABILITY INSURANCE. 

Some of the critical conditions tha t  contribute to the hazard 
covered by Automobile Public Liability Insurance or that  
cause deviations in this hazard are: 

1. The car--age, condition, etc. 
2. Highways--road beds, curves, visibility, etc. 
3. Traffic density. 
4. Laws, regulations, and their enforcement. 
5. Efficiency of driver--age, experience, habits, impair- 

ments, etc. 
6. Mileage. 
7. Speed. 
8. Weather conditions. 
9. Seasonal use of car. 

10. Day and /o r  night use of car. 

These are not to be considered a complete list, nor are they 
to be considered as independent of one another. Too little is 
known as yet about them to appraise the importance of each. 
From a casual survey, however, it would appear that  (2), 
(3), and (4) are subject to treatment, if necessary, by terri- 
torial differentials. Any appreciable differences in (1) can 
be corrected through classification of cars. The degree to 
which (5) affects the hazard is not definitely known. I t  is 
probably one of the most important factors enumerated. I t  
is generally recognized tha t  the extremes in age, lack of self- 
control, and definite impairments disqualify a driver. The 
effect of the variation in hazard of accepted drivers due to the 
range of these qualities within accepted limits is not sufficiently 
known to  be considered in determining exposure: The intro- 
duction of experience rating is an approach to recognizing 
these differences. I t  is generally accepted that  hazards would 
vary approximately with the mileage, other conditions being 
the same. The extent to which the (7), (8), (9), and (10) con- 
tribute to the hazard is unknown. 

Among the conceivable exposure media these might be 
considered: 

1. Car-Year. 4. Fuel-Consumption. 
2. Mileage. 5. Payroll. 
3. Car-Hour. 
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I. Car-Year. This premium basis does not reflect the con- 
tinuity of use or the total use of the car. Obviously, other con- 
ditions being equal, the hazard will vary with the total mileage 
of the car. The assumption underlying this basis is that, with 
proper classification of cars, the differences in the hazard are 
not large enough to warrant introducing a more involved 
exposure medium. The merit of this medium is its simplicity 
and definiteness in measurement which make it difficult to 
impose fraudulent exposures. 

A variation of the ear-year unit might be a car-life in which 
a car would be insured for life at a definitely fixed amount 

which would be incurred at the beginning, though not neces- 
sarily paid in one payment. Conceivably this would serve to 
promote care and safety as the long use of cars would mean 
insurance at low cost. It is also possible that such a plan would 
be adverse to public welfare by keeping old and unsafe insured- 
for-life cars on the highways. This premium basis probably 
would not appeal to an installment buying age. It would also 
fall heavily on car owners who lost their cars early. 

2. Mileage. The  mileage exposure medium is superior to 
the car-year  medium in yielding an exposure tha t  varies with 
the hazard, as it responds more to the actual  usage of the car. 
The  devices and records necessary for the introduction of this 
medium make  it impractical  under  present  conditions. 

3. Car-Hour.  A method tha t  would measure exposure by  
the number  of hours the car was operated, i. e., with the motor  
running, would yield a variat ion for use of the car. though 
probably  not so responsive as mileage. This medium, how- 
ever, is even less practical than  mileage. 

4. Fuel-Consumption.  The  quant i ty  of fuel consumed as 
an exposure medium would reflect a variat ion in the use of the 
ear under  similar road conditions. I t  would, however, penalize 
the ear on eountryroads  as comparedwith  the car on pavements  
whereas the hazards are just the reverse. Like the two pre- 
ceding exposure media this would require such an accounting 
system and other  devices t ha t  i t  becomes impractical  under  
present  conditions. 

5. Payroll.  Use of driver payroll  as an exposure basis for 
assureds where several drivers use a variable number  of cars 
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responds roughly to the usage of the cars, as wages are paid 
only for the drivers necessary to keep the cars in use. This 
basis is somewhat akin to a driver-year basis. There are a few 
classifications where assureds have several drivers for which 
this is practical. 

This discussion of automobile exposure media has been 
directed to private passenger and commercial cars. If the 
passenger hazard of public automobiles is considered, the 
capacity of the car becomes an important factor. As possible 
exposure media for the passenger hazard of public automo- 
biles number of #assengers, passenger-mile, and receipts from 
]sres should be considered. 

The introduction of a mileage, car-hour, or fuel-consumption 
exposure into rate making would require the prior development 
of experience on these media. The car-year is the only one of 
the enumerated media which measures the exposure pro- 
spectively, the others require a final adjustment which 
would be determined retrospectively. 

6. AIRPLANE PUBLIC LIABILITY INSURANCE. 

In this line of public liability insurance, as in Automobile 
Public Liability, there exists a natural division of the hazard 
into passengers and the general public. The hazard of the 
passengers assumes a greater relative importance than in 
automobile insurance. Among the more important critical 
conditions contributing to the hazard a.re: 

1. Plane--type, condition, etc. 
2. Use of plane. 
3. Capacity of plane. 
4. Weather conditions. 
5. Topography of country. 
6. Efficiency of pilot. 
It  is hardly to be expected that in this early stage of aviation 

the available records would be adequate to pemxit a proper 
appraisal of these factors. Of these conditions, (1), (2), and 
possibly (3) may be considered subject to treatment through 
refined classifications. Conditions (4) and (5) might be 
recognized to some extent by territorial differentials. The 
variations in hazard due to them might possibly be somewhat 
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equalized through regulations. The distances covered by 
planes obviously decreases the effectiveness of territorial 
differentials. Condition (6), wtfich is probably the most 
important of all, is not considered after pilots have been 
approved. 

The possible exposure media that will be considered are: 

1. Plane-Year. In using this medium for exposure it is 
assumed that within the classifications the hazard of the planes 
will average about the same over the period of a year. This 
medium does not respond to variations in the use of the ma- 
chine. Accidents presumably vary somewhat with the extent 
of use of the machine. This medium is simple in application 
and quite practical. 

2. (a) Flying-Hour, (b) Mileage. These media are in 
some respects similar. Both reflect the use of the machine 
and probably are more responsive to the losses than the plane- 
year. They are not as simple in application as the plane-year 
though they are not as impractical as the corresponding bases 
for automobile exposure. 

3. Number of Flights. Should experience reveal that the 
hazard connected with the take-off and climb of a flight and 
the descent and landing is considerably greater than that 
during the intervening period, then the number of flights 
might be more responsive to the losses and a better medium 
for measuring exposure than either of the preceding media. 
In simplicity this ranks below the plane-year but above either 
flying-hour or mileage media. 

4. (a) Passenger-Hour, (b) Passenger-Mile, (c) Fare 
Receipts. These media, which are somewhat related, are 
responsive to the public passenger hazard. They do not 
respond directly to the hazard of the general public. Although 
not as simple in application as the plane-year, they are not 
impracticable, in view of the records available. 

5. Number of Passengers. Should the conditions referred 
to under medium (3) prevail, then the number of passengers 
carried would be more responsive to the public passenger 
losses and a better medium for measuring exposure than 
passenger-hour, passenger-mile, or fare receipts. This medium 
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is not responsive to the hazard of the general public. In 
simplicity of application it ranks with fare receipts. 

7. PRODUCT PUBLIC LIABILITY INSURANCE. 

Product Public Liability Insurance covers the liability 
of manufacturers for accidents to the public, arising out of 
their products. The critical conditions consist in defects in 
the products, including packing. If the products have been 
divided into homogenous classifications it may be expected 
that  the critical conditions are somewhat uniformly dis- 
tributed. These exposure media will be considered: 

1. Quantity of product. 
2. Units of product. 
3. Sales. 

1. Quantity of Product. The hazards within a homo- 
geneous class may be considered to vary with the volume on 
the assumption of a uniform distribution of critical conditions. 
This quantity exposure medium is probably the best basis 
in its responsiveness to the hazard. I t  is not as readily as- 
certaLued however as the cost or sales receipts of the products. 

2. Units of Product. In responsiveness to hazard this 
exposure medium stands between quantity of product and 
sales receipts. It does not reflect variation in hazard due to 
different sizes of the units within the same classification. The 
measure of the exposure on this basis for most classifications is 
not as readily ascertained as that based on the quantity or 
the value of the product. 

3. Sales. An exposure expressed in the medium of receipts 
from sales would vary approximately with the hazard, for 
there is a direct relation between sales receipts and volume. 
If the classifications contained wide variations, the high- 
priced as compared with low-priced goods would be penalized, 
for it would be expected that the more costly articles would 
be the better prepared and the less hazardous. The basis, 
however, is quite practical, as accurate sales records are 
essential to sound administration and are found in every line 
of business. 
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8. PROTECTIVe- PUBLIC LIABILITY. 

This coverage is given to owners, landlords, tenants, and 
contractors for their liability for injuries to the public on 
premises or operations which have been leased or contracted to 
others. The critical conditions and injurable objects are 
generally the same here as under the direct public liability 
of the lessees or sub-contractors. I t  is assumed that this 
secondary liability bears a constant ratio to direct liability 
and it follows that the exposure media should be the same as 
under direct liability. This is the procedure followed at 
present for Landlords' Protective Liability and Tenants' 
Protective Liability. 

In Owners' or Contractors' Protective Public Liability 
a different exposure medium is used. As the coverage extends 
to injuries in connection with all material as well as the actual 
building operations it is believed that the use of the total 
cost of labor, material, and equipment as exposure medium 
gives greater responsiveness to losses. It is also recognized 
that  this is in part a defense policy against attack on the 
owner or contractor in case the financial position of the party 
assuming direct liability precludes his paying a large verdict. 
This defense element of the hazard decreases as the financial 
position of the party assuming direct liability increases, or 
generally as the size of the contract increases. The ratio of 
the total hazard under protective liability to the total hazard 
under primary liability decreases with an increase in the 
size of the contract. As there is no practical expression which 
represents such a function, an approximation is made through 
graded charges, i. e. by charging one rate for a cost up to a 
fixed amount, then a smaller rate up to another fixed amount, 
and thereafter a still smaller rate. This is equivalent to de- 
creasing the magnitude of the exposure by a fixed ratio in 
the second and third intervals. Such graded charges also 
might be applied to other media, e. g. payroll. 

IV. COYEnG~. FOR LIABILITY FOR PROFESSIONAL ACTS. 

I. Physicians and Surgeons, Dentists, Optometrists, and 
Druggists. 

2. Hospitals. 
Under this form of insurance the injuries of clients arising out 
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of the professional acts of the assured are covered. The critical 
conditions consist in defects in the material, errors in treatment, 
negligence, or lack of ability of the assured. It is obviously most 
difficult, if not impossible, to get an exposure medium responsive 
to all these factors. As the hazard is rather small it is not practical 
to have a complex exposure medium. The following are considered 
for measuring exposure: 

1. PHYSICIANS AND SURGEONS, DENTISTS, OPTOMETRISTS, AND 
DRUGGISTS. 

Man-Year. This medium for measuring exposure like 
unit-year in other lines based on unit-years is chosen primarily. 
because of its practicability. The underlying assumption is 
that professional men within the admitted class do not vary 
enough from the average to make it advisable to adopt 
either refined classifications within a profession or to select a 
more responsive but less practical exposure medium. This 
basis which is quite practical is used for physicians and 
surgeons, dentists, optometrists, and druggists. In drug 
stores there are, in addition to the first charge on the store, 
supplgmentary charges for additional employees, making the 
exposure vary somewhat with the volume of business. 

Other media for measuring exposures that might be con- 
sidered are: number of treatments, number of patie~ts, and pro- 
fessional income. Each of these media lacks in complete respon- 
siveness to the hazard and requires additional records. In view 
of the small hazards these media are considered impractical. 

2. HOSPITALS. 
Bed-Year. I t  is apparent that  variations in the total 

hazard between small and large hospitals are too large to be 
left unrecognized. The bed-year medium for hospitals pro- 
rides a premium basis which reflects directly the difference 
in the size of the hospital and indirectly the number of treat- 
ments or the number of patients. The magnitude of this 
exposure is readily obtained, making its use quite practical. 
There are other conceivable media like number of patients, 
income for non-charitable hospitals, number on staff, or 
payroll of the hospital. Considering both responsiveness to 
hazard and practicality, these media just mentioned are 
deemed inferior to hospital bed-years. 
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I N C U R R E D  BUT N O T  R E P O R T E D  CLAIM RESERVES 

BY 

T H O M A S  F .  TARBELL 

The subject of reserves for incurred but not reported claims has 
received very scant consideration in our Proceedings, nor is there 
available to the writer's knowledge any written material of con- 
sequence on either the theoretical or practical aspects of the 
subject. 

A Committee of the Association of Casualty and Surety 
Accountants and Statisticians studied the subject in 1927 as 
respects the fidelity and surety lines and submitted a report 
recommending that such reserves be determined as a function of 
premiums in force. Specifically, the Committee recommended 
the following minimum percentages of in-force premiums: fidel- 
i t y - 1 0 %  ; sure ty--3 .5%.  

The writer, in conjunction with his office associates, has given 
considerable s tudy to this subject during recent years and has 
maintained numerous records designed to aid in the calculation 
of this particular reserve liability. While no claim is made that 
an entirely complete solution has been reached, the results of our 
methods have been so generally satisfactory as to encourage a 
discussion of the subject before this Society. 

For the purposes of this paper an incurred but  not reported 
, claim is defined as a claim arising out of an event or accident 
, which occurred on, or prior to, a certain date, but notice of which 
, was not received by the home office of the company until after 
, such date. The date we usually associate with this definition is 

December 31, since this date is of particular significance from 
the annual statement viewpoint. Unless otherwise stated, the 
subject will be considered from the standpoint of this date. 

The definition submitted is inclusive and specific and covers all 
situations and practices, in that the governing condition is the 
fact of notice of the claim being received or not received on or 
before the particular date. I t  is assumed that all notices received 
as of the particular date will be recorded as of such date, although 
the actual physical recording may take place at a subsequent date 
--i .e. ,  that  notices received up to and including December 31 will 
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be recorded as December notices, although the actual recording 
may not be completed until the first day or two of January. 

I t  is the opinion of the writer that the problem of incurred 
but not reported claim reserves is essentially actuarial or statisti- 
cal. Of course a certain part  of the reserve can be determined 
from notices of prior accidents received after the close of the 
year up to and including the date of closing the annual statement 
records, but for most lines of business this period is ordinarily 
too short to procluce more than a small part  of the reserve and 
the amounts so determined must be supp!emented by additional 
amounts determined from experience or judgment. 

The fundamental principles underlying the establishment of 
reserves for incurred but not reported claims involve the use of 
t he  experience of the immediate past, modified to reflect the 
effect of current conditions or trends upon such experience. By 
the experience of the immediate past is meant the amount of 
incurred but not reported claims of the preceding year developed 
down to the end of (or for the first eleven months of) the current 
year, modified, if necessary, by a factor to project such claims 
to an ultimate basis, and it is assumed that such a record is 
available. I t  is not material how this record is maintained. The 
basic data may be obtained by keeping an itemized record of all 
such paid cases plus reserve values of all such outstanding cases 
brought down to the end of November or December, or in the 
aggregate by recording a symbol on the paid punch cards to 
indicate an incurred but not reported case and a similar ear 
marking of outstanding cases whether or not these are recorded 
on punch cards. 

For the more important  lines of business the method followed 
by the company with which the writer is associated is to keep 
such record on an aggregate incurred loss basis. A card is punched 
for each notice of loss or accident and the cards for those cases 
with date of accident December :31 or prior and reported subse- 
quently carry both the accident year and the report year. The 
card shows the original estimate. For every subsequent change 
two additional cards are punched, one charging up the changed 
estimate (or final amount paid) and the other crediting the last 
previous estimate. The record is maintained on this basis for 
compensation, automobile liability and liability other than auto. 
For the other casualty lines only the original estimates are re- 
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corded; changes are disregarded. It has been found that for such 
lines the original estimates produce a satisfactory reserve--in the 
aggregate slightly redundant. The record of the incurred but 
not reported claims is tabulated monthly on an accumu!ative 
basis. 

Current factors affecting past experience are: 

(1) Comparative volume of exposure 
(9) Comparative accident frequency 
(3) Comparative average notice or claim costs 

The Committee of the Association of Casualty and Surety 
Accountants and Statisticians attempted to reflect the effect of 
current conditions by basing the reserve for incurred but not 
reported fidelity and surety claims on the volume of business in 
force. The method should produce satisfactory results provided 
the percentages reflect previous experience and there is no change 
in accident (or claim) frequency, or in average claim cost, but 
these factors do not remain constant for many of the casualty 
lines over any considerable period. 

~/ It has also been contended that the incurred but not reported 
reserve may be determined as a function of the reserve for known 
cases. This is more or less correct for lines of business where 
the average claim is small and varies within rather narrow 
limits and if, further, claims are liquidated rather speedily-- 
such for example as automobile property damage and plate 

J 
~/glass--but does not apply to the major casualty lines, compen- 

sation, auto liability and other liability, where there is a lag 
in the liquidation of claims. For the major lines the reserve will 
be too low if the volume of business is increasing and conversely, 
if the volume of business is decreasing the reserve will be too high. 

It has, therefore, been our theory that having determined the 
amount of reserve for incurred but not reported claims for the 
previous year, the reserve for the current year may be determined 
by modifying such amount by those factors which most nearly 
reflect the modifications required in the light of current condi- 
tions--change in volume of business, change in accident fre- 
quency and change in average notice (or claim) cost. The 
comparative number of notices reflects not only change in volume 
of business, but change in accident frequency. The trend in claim 
cost or claim severity is reflected in the average notice cost. 
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The general method may be expressed in formula form, as 
follows : 

NYo-n-12 CYo-n-12 iv_, Reserve = ------i--- X - -  X 
CFo~n-,2 N[-~,,_,2 * c,) _(12) 

Where N -- number of notices 

C --  Average incurred cost per notice 

I = Amount of incurred but not reported claims 

y designates the current calendar year 
y --  1 designates the previous calendar year 

Subscripts designate calendar months 

It  will be noted that the comparative number of notices and 
average notice costs are based upon statistical data for the last 
three months of each calendar year. This is purely arbitrary and 
should be varied according to the volume of the particular line of 
business being dealt with. The period should be such as to 
include sufficient statistical data to produce dependable results. 
Obviously, the theory of credibility may be applied to the prob- 
lem. The basic factor--the amount of incurred but not reported 
claims at the end of year (y -- 1) as disclosed by developments 
during year (y)--embraces a full year's development of claims 
modified to an ultimate basis, if necessary, in order to produce as 
accurate an ultimate incurred amount as possible. 

The formula as stated contains three factors. I t  is quite obvi- 
ous that it can be reduced to two factors: 

AYo-n-12 R e s e r v e -  , × I~t_c,2~ 
A~n-12 

Since N )< C -- A (The amount of incurred losses) 

It is desirable, however, as will be brought out later, to provide 
for the determination of both the N and C factors. 

It is at once apparent to anyone who has dealt with the prac- 
tical aspects of the problem that the foregoing is not an inflexible 
formula to be applied without modification to each casualty line. 
I t  should rather be considered as a formula which furnishes an 
approach to the desired result rather than the result itself. The 
formula is not applicable to lines having a low accident frequency 
and a large factor of variation in average claim costs, such for 
example as death and dismemberment claims under personal acci- 
dent policies, burglary, boiler and machinery; but for most 
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other lines and coverages, provided the volume of business is 
substantial enough, the formula can be used without material 
modification. As a rule the formula can be used without much 

/ modification for accident and health indemnity claims, com- 
pensation, plate glass, auto property damage, auto collision and 

~" miscellaneous property damage and collision. 
For auto liability, other liability, fidelity and surety it will 

frequently be desirable to amend the average cost factors by 
eliminating any abnormal claims. No fixed rule can be given as 
the limitation depends upon volume of business and the effect of 
one or more large claims upon the average costs. Notice averages 
should be developed on a net retention basis and if a company 
reinsures liability losses in excess of standard limits and its net 
retention on fidelity and surety business is comparatively low, 
no modification of averages will, in general, be necessary. 

In the case of death and dismemberment claims under accident 
policies, burglary, boiler and machinery, there is probably no 
better method of determining the incurred but not reported re- 
serve than that of accumulating the amounts or estimates on such 
claims reported during the period immediately following the close 
of the year with the addition of such amount as a factor of safety 
as past experience indicates to be necessary. 

While the above formula is designed primarily for the deter- 
mination of the reserve at the end of the year, it may be used 
with certain changes for the monthly reserve during the following 
year. I t  is frequently desirable to make such modification so 
that in event of changes in volume of exposure, accident fre- 
quency and accident severity, any change from one year-end to 
the next may be reflected gradually rather than abruptly. 

Since the formula at the end of the next calendar year will be 

Reserve _ ""  10-,1-1..=.. 2 X - -  X 1 ( , ) _ ( 1 2 )  
N~o-.-12 C•o-.-,2 

it follows that the formula for the end of any month of year 
(y -4- 1) will be 

N~+I C~+, ( 2 ) - (n - l ) -n  (n-2)-0~- l ) -n  It 
r, X X Io>__(,) X P,  
,O-ll-lU C~(o-xl-,2 

Where n designates the calendar month of reserve, 

I(1)_(n) 
the incurred but not reported claims reported to end of month n, 
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and P,, the factor based upon experience necessary to project 
Ifi)....(,,> to an ultimate basis. 

The foregoing formula reduces to 

Av+l 0~-2)- (n- l )-n Y X I(o_.(,) X P,, 
A~o-.-12 

It is obvious that considerable judgment must be exercised in 
using the results obtained by this formula, since the factor 
I}'1).._o,) X P,  is not subject to accurate statistical determina- 
tion. In fact it has been found in practice that for the first three 
months of the year it is better to substitute for this factor 
the factor g-1 I(I)....(L-}. 

For such lines of business as automobile property damage 
and plate glass where the average claim costs do not vary mate- 
rially during a twelve months period, the variation in the monthly 
reserve for incurred but not reported claims will be satisfactorily 
reflected for practical purposes by disregarding the change in 
average notice cost; that is, by use of the formula--  

Nv+l 
Y ~-2)-o,-1)-,, X I(1)._.(.) X P,, 

N~o-1,_12 
In conclusion the writer wishes to emphasize the fact that the 

formulae presented and discussed are not put forward as furnish- 
ing a complete solution of the problems under consideration, but 
it is believed, as a result of experience, that they may contribute 
to at least a partial and in many cases a satisfactory solution of 
a difficult problem which admittedly is not susceptible of accurate 
solution. 
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Anniversaries suggest retrospection. While meditating on the 
Twentieth Anniversary of our Society, it seemed fitting to select 
a subject that is peculiar to casualty insurance, that has received 
serious attention and study from our members, and that has 
served as the instrumentality through which some real contribu- 
tions have been made to that body of knowledge which we hope 
to enlarge and organize so that we may properly call it Casualty 
Insurance Actuarial Science. 

A survey of the casualty insurance field will reveal many places 
where pioneering efforts have resulted in distinctive contributions. 
Among those of direct interest to actuaries may be cited the 
development of coverages and premium bases, the devising of 
statistical systems within the carriers, the organization of central 
bureaus and boards for collecting and compiling the carriers' 
data, the formulation of methods for reducing these data to 
uniform (basic) levels, and the development of weighting systems 
giving credibility on quantitative bases so that the actual experi- 
ence of individual classifications and risks may receive proper 
recognition. Each of these might be a fitting subject for this 
anniversary occasion. I have selected the last because it is 
almost exclusively actuarial in nature, and because the largest 
and most distinctive contributions to casualty actuarial knowl- 

90 
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edge have been made here. It is my intention to confine myself 
to a particular phase of the broader subject of the credibility 
of experience by limiting my remarks to the credibility of 
the experience of the individual risk while making a brief re- 
view of the development of credibility in experience rating in 
compensation insurance. I have selected the compensation field 
because experience rating was originally developed here and then 
adapted to other lines and because the only available data for 
checking results are found here. It is not my purpose to treat 
the principles and practices of experience rating at length. I 
intend merely to consider some developments of the past pertain- 
ing to the credibility of the individual risk experience and suggest 
some further studies. 

A review of the Proceedings will reveal several thoughtful and 
forward-looking papers concerning eRperience rating of compen- 
sation insurance risks in the early volumes--see Bibliography, 
Appendix III. The resourcefulness of the.writers, their compre- 
hensive treatment of the problem, and their boldness in experi- 
ment merit admiration even when reviewed after the lapse of 
more than a decade and in the light of the information acquired 
during that time. After these pioneering efforts which shaped the 
general structure of the experience rating procedure, the subject 
fell into abeyance so far as our Society records reveal. There are 
only two papers* since Volume IV devoted wholly to a phase 
of experience rating. Special phases of experience rating have 
been treated forcefully in letters, memoranda, and discussions by 
members of various committees of rating organizations. It is 
hoped that some of the ideas developed may be added to the 
permanent records in our Proceedings and that interest in both 
the fundamentals and applications of experience rating may be 
revived. 

DEFINITION AND OBJECT OF EXPERIENCE RATING 

The term "experience rating" as now used refers to definitely 
prescribed procedures for determining individual risk rates de- 
pending in whole or in part on the ri½k's own experience. Risks 
whose rates have been determined in accordance with some such 
procedure are said to be experience rated. The compilation of 

* Senior, Vol. XI; Kormes, Vol. XX. 
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definitions, rules, regulations, formulas, and forms necessary to 
describe and apply the procedure is called the experience rating 
plan. 

The object of experience rating is to determine a more equitable 
rate for the individual risk based in a degree on the evidence 
presented by its own experience. It is recognized that individual 
risks within a classification are not alike and that there exist 
inherent differences due, for example in compensation, to varia- 
tions in plants and premises, in operating processes, in the mate- 
rials involved, in the management, in the morale of employees, in 
claim consciousness, and in the relation to the community. These 
differences are of such a nature that it is difficult to label them 
definitely and they cannot be associated with conditions measur- 
able in advance. It is known, however, that variations in experi- 
ence do exist in a way that definitely precludes ascribing all of 
them to chance. Experience rating is considered by many as the 
most practical method yet devised, or even suggested, of giving 
recognition to variations produced by such factors. 

BASIS OF EXPERIENCE' RATING 

Experience rating is based on the existence of variations in the 
inherent hazard of the risks which enter into the classification 
experience. Its object is to measure to a higher degree the hazard 
of the individual risk by the evidential value of the risk's own 
experience. This basis needs to be emphasized. If all risks were 
entirely typical of the classifications, the variation in experience 
would be purely fortuitous and there would be no place for 
experience rating; for it would be impossible to reclassify the 
risks into more homogeneous groups. There are many factors 
which in different combinations enter into the risk's experience 
and affect the quality in different degrees. These, at least as yet, 
can not be classified and recognized so that they may be give,l in- 
dividual consideration in rating. They may, however, be reflected 
to some extent by making use of the effect produced by them as 
shown in the experience. In the experience rating process, no 
distinction can be made between similar individual accidents 
which are fortuitous and those which are indicative of the actual 
conditions of the risk. The experience of the risk necessarily 
cannot be divided on such a basis. 
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APPLICABILITY OF EXPERIENCE RATING 

Experience rating is applicable wherever there is a large vari- 
ation among the risks which make up the classification and where 
the individual risks are of such nature that they may be expected 
to develop individual risk experiences of appreciable evidential 
value. Many lines of casualty insurance have classifications 
somewhat non-homogeneous, resulting largely from the meager 
experience available and the present lack of knowledge of the 
elements which enter into the composition of hazards. Consider- 
ing only the qualification of having atypical risks within classi- 
fications, most casualty lines would be subject to experience rat- 
ing. The further qualification of having individual risk experi- 
ences large enough to be of appreciable evidential value is more 
restrictive. 

Compehsation insurance, particularly, is subject to experience 
rating, for to a considerable degree the losses may be controlled 
and individuality of management reflected in the experience 
through the employer's ability to correct defective conditions and 
to enforce safe practices among employees by his potential power 
to dismiss or to withhold promotions. There are a few other lines, 
like employers' liability, workmen's collective, and automobile 
fleet collision, where the assured has similar power to affect losses. 
In third party insurance, the assured generally cannot control 
losses to the same degree, for, notwithstanding that the coverage 
is for liability of the assured only, the actions of the third party, 
over whom he has no control, affect the losses. In compensation 
insurance, risks develop individual risk experiences which in some 
cases have very high evidential value and, because of the control 
exerted by the management or other factors, often vary widely 
even within more homogeneous classifications, relative to occu- 
pations covered. 

PROSPECTIVE AND RETROSPECTIVE RATING 

An experience rating plan in which the experience of the risk 
is used to determine definite rates for periods in the future is 
said to be a prospective experience rating plan. All plans ever 
approved for general use have been of this form. A plan in which 
the experience of a given period is used to determine a final rate 
to apply to a past period is said to be a retrospective plan. Both 
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of these are entirely legitimate plans and represent definite ways 
of recognizing variations in the inherent hazards of risks. Both 
kinds could operate simultaneously, and under an economic sys- 

tem of unrestricted competition probably some carriers would 
select one form and some the other. The same carrier might even 
use both forms, applying to some risks one form, and to some 
the other, or it is even conceivable that both forms might be 
applied to the same risk. Retrospective rating would involve some 
change in theoretical viewpoint, for experience rating ~/s now 
applied does not depart from the principle of a known rate fixed 
in advance. 

ESSENTIALS OF EXPERIENCE RATING 

The essential operation of experience rating consists of com- 
paring the risk experience and classification experience on a 
common premium and loss basis, assigning to the risk experi- 
ence a weight depending on the size of the risk premium and to 
the classification experience the complementary weight, and de- 
riving a rate therefrom. The adjusted risk rate or experience rate 
may be looked upon as a weighted average of the rate indicated 
as necessary by the losses of the risk and the manual rate, that is, 
the rate indicated by the classification experience. The compari- 
son may be made and has been made in different plans on the 
basis of indicated losses, pure premiums, or premiums. 

In compensation insurance it is required first to "modify" the 
actual experience of the risk to bring it to the level of current 
industrial conditions as reflected in the current manual rate level. 
In the most widely used plan the procedure then is to determine 
"adjusted losses", the weighted average of the risk's modified 
losses and the "expected losses" which are indicated by the 
premium at manual rates*; to derive the ratio of the adjusted 
losses to the expected losses and apply this ratio to the manual 
rates* to obtain the final rates. In determining the adjusted losses, 
the hazard is divided into "normal losses" hazard and "excess 
losses" hazard. The weight or credibility assigned to the risk's 
experience is less in determining adjusted excess losses than in 
determining adjusted normal losses. The large losses occur less 
frequently than the normal losses and, costing much more indi- 
vidually, their volume in a given risk's experience is less indica- 

* Schedule ra tes  are  used instead if schedule ra t ing  applies. 



A SURVEY OF RISK CREDIBILITY IN EXPERIENCE RATING 95 

tive of the real hazard of large losses inherent in the risk than the 
volume of normal losses is of the real hazard of normal losses. 

The technique of each step in the procedure, though worthy of 
detailed consideration and study, will not be considered here. I t  
has been discussed at times in letters, memoranda, and open 
discourse in committees of rating bodies. The method of devel- 
oping loss and payroll modification factors, the use of estimated 
individual case losses, average value losses whether fixed for all 
cases or varying with the duration of the case or other condi- 
tions, the theoretical and practical advantages and disadvantages 
of non-split, two-split, or multi-split plans; all these might well 
receive extended consideration. I propose to consider only risk 
experience credibility in casualty insurance experience rating, its 
development, and some criteria of proper credibility, after first 
mentioning the subject of off-balance produced by experience 
rating in total premiums because of its inter-relationship with 
credibility. 

OFF-BALANCE OF PLAN.  

A phase of the technique of experience rating which has as- 
sumed increasing importance is the off-balance of the experience 
rating plan, that is, the variation of the premium collected on 
experience rated risks under adjusted rates from that expected at 
manual rates. There are reasons why one might expect an experi- 
ence rating plan in which credibility varies with size to be out of 
balance, when the same elements enter into the modification fac- 
tors which enter into the manual rate determination. What used 
to be believed the preponderant, if not the sole cause, an under- 
reporting of losses on experience rated risks has, it now seems, 
been over-estimated as to its influence. At least the risk experi- 
ence so far available from the rather recently established systems 
of individual risk reports to rating organizations .indicate no 
greater development factor for losses of large risks than they do 
for losses of small risks which are not subject to experience rat- 
ing. A factor which is coming more to be recognized as a primary 
cause of off-balance is .the difference in the quality of the experi- 
ence of large risks and small risks. Generally, the experience of 
the large risk is more favorable than that of the smaller risk, or 
of all risks. Necessarily, where the manual rate level is keyed 
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to the average of all risks and no allowance has been made for 
this more favorable experience for large risks, it may be expected 
that an off-balance will be produced from experience rating. Even 
if recognition is given in the rate level to the more favorable 
experience for experience rated risks and the experience rating 
plan keyed to the level of rated risks, there is still left the varia- 
tion within the experience rated group between the extremely 
large risks and those risks which just qualify for experience 
rating. As will be noted from the experience shown for policy 
year 1931 for New York, Table I, the manual loss ratio for risks 
in excess of $10,000 is more than 10~'o below the average of 
experience rated risks. These have more favorable experience and 
by virtue of their size under the experience rating plan receive 
larger credibility and therefore obtain credits which cannot be 
expected to be offset by an equal volume of less favorable experi- 
ence on the smaller experience rated risks whose credibility is 
less. 

DEVELOPMENT OF THE CREDIBILITY FACTOR IN COMPENSATION 

National Workmen's Compensation Service Bureau Plans 

The part of experience rating plans over which opinion has 
differed most concerns the reliance placed on the risk's own 
experience or what is now known as the credibility factor. In 
this outline of the development of credibility, only the plans of 
the National Workmen's Compensation Service Bureau and the 
National Council on Compensation Insurance will be reviewed. 
In the development of the general principles of experience rating, 
these may be considered representative. In the first compensa- 
tion experience rating plans, of which Plan A of 1916 and Plan B 
of 1917 of the National Workmen's Compensation Service Bureau 
are typical, there was no general variation in credibility by size 
of risk. In Plan A there was a limited variation in credibility 
by size of risk for the schedule rated risks only. In Plan B there 
was a small variation in credibility by rate size groups but no 
variation by risk size. The extent of the modification of the risk 
depended on the amount by which the risk's loss ratio deviated 
from the average. Soon this failure adequately to consider the 
size of risk was generally recognized and dealt with in the credi- 
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bility formulas introduced with Plan D* in 1918. In .this plan 
credibility was determined in two divisions of coverage, from the 
partial premium corresponding to the death and permanent total 
disability coverage, and the partial premium for all other cover- 
age. The credibility for each part  was obtained from formulas 
of the form 

Z _  w P P q-K' where Z denotes credibility 

P denotes partial premium 
K denotes a constant 

The Z's (Z1 and Z-o respectively) were taken from separate for- 
mulas or curves determined by K values (K1 and K,o) chosen to 
give appropriate credibility to the losses in each division, the 
credibility being less for death and permanent total disability 
experience than for other losses of the same risks. 

The formulas represent equilateral hyperbolas which pass 
through the origin and have as asymptote the line Z = 1. This 
permits one more point arbitrari ly to be selected for each curve 
to determine the curve completely. Originally this point was 
selected for each division of coverage after experience rating a set 
of New York risks, both actual and hypothetical,  using credibil- 
i ty curves of different degrees of liberality. The members of the 
committee, after consulting with underwriters, chose those curves 
which in their opinion produced the best results for the set of 
risks and thus established the constants K1 and K2 and the 
formulas for New York. The constants for other states were then 
selected so as to produce approximately the same credibility by 
parts if the accidents and claims of an average risk had been 
developed in New York and in each of the other states under 
their rates and compensation acts. 

In determining credibility, the risk premium at latest manual 
rates was and still is used. This puts all risks on a common basis 
and eliminates differences that might affect credibility as be- 
tween risks if actual premiums were used. Such differences might 
arise from different rate levels in the experience periods used or, 
and this is more important,  from credits and debits in risks pre- 
viously experienced rated, whereby risks of the same classification 

*There was no Plan C for compensation; this letter was used for 
an employers liability plan. 
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and of the same size in number of employees and amount of pay- 
roll would have different credibility. 

Industrial Experience Rating Plan.--1920 

The National Council's first plan, the Industrial Experience 
Rating Plan--1920 introduced some modifications in the tech- 
nique of credibility determination. The credibility formula for 
death and permanent total disability remained as before, but 
for all other losses a new constant C was introduced to increase 
credibility, making the formula 

P z + C  
Z~ - -  P2 + Kz + C 

A refinement was introduced in the method of dividing the pre- 
mium between the two coverages, making the division on the 
basis of the ratios of expected losses in the two divisions in each 
manual classification. Previously, the classifications had been 
grouped by size of rate, and average ratios determined, one for 
each size group. A new feature of the plan was the introduction 
of "self-rating". This provision was that  risks whose subject* 
premium or whose indicated premium from the losses was $80,000 
or more should have a credibility of unity in each division of 
coverage. Interpreted graphically, this means that credibility for 
risks under $80,000 premium was determined from the Z curves, 
and for risks of $80,000 and over the credibility was taken from 
the line Z = 1. 

Industrial Experience Rating Plan---1923 

When the Industrial Experience Rating Plan--1923 was 
adopted, the losses were separated into "normal" and "excess" 
losses for determining credibility, in place of the former two 
divisions, "Death  and Permanent  Total" ,  and "All Other" losses. 

P1 P2 
The credibility formulas were Zx - -  Pa + K1 ' Z.., _ P.2 + K2' 

a return to the forms in Plan D. I t  was agreed to fix the Z 
curves for each state by selecting K's so that a single maximum 
claim on a risk of $1,000 subject premium having the average 

* Subject premium is the premium subject to experience rating, and 
is obtained by extending the payrolls of the experience period at 
the manual or schedule modified rate for the effective date of the rating. 
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state excess ratio would increase the rate by 20~'o of the manual, 
15% of the effect to be on the normal portion and 5~o on the 
excess portion. The self-rating point was set at $100,000 subject 
premium or $60,000 losses for most states. A system of weights 
applying to both the actual and expected losses which decreased 
the influence of the older policy years was introduced toward the 
end of the effective period of this plan. 

Industrial Experience Rating Plan--1928 

The discontinuities of the credibility curves were removed in 
the Experience Rating Plan--1928. The formulas remained the 
same as in the Plan--1923, with K values determined by the 
same rule as before, but the range of applicability of the formulas 
was lessened and the discontinuities of the curves removed 
through the introduction of tangents to the curves from selected 
self-rating points. Separate normal and excess self-rating points 
were established. The self-rating point for normal experience 
was the same as before. Credibility for normal became unity at 
the point* corresponding to $100,000 subject premium, and credi- 
bility for excess experience was lessened, becoming unity at the 
point* corresponding to $200,000 subject premium. In this plan, 
which is still in effect, the credibility curves have become com- 
pound continuous curves, with the first sections arcs of hyper- 
bolas, the second tangents to the hyperbolas, and the last a 
horizontal line. Tables have been constructed from which the 
credibility values are taken. 

APPRAISING EXPERIENCE RATING 

Underwriters and the assured are continually passing judg- 
ment on the results for individual risks. Little has been done, 
however, toward obtaining more systematic or statistical analyses 
of the results. Various possibilities occur as to the relation of the 
empirical Z values with what might be regarded as the prope ~. 
values. The credibility may be everywhere either too high or 
too low, or it may be too high at one extreme or too low at the 
other, or the empirical curve may cross the proper value several 
times. Before commenting on the relation of the credibility 

* On au average normal-excess premium split basis. 
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scale and the results of an experience rating plan, it is necessary 
to consider again what the experience rating plan is designed 
to do. 

The object of experience rating is to make all experience rated 
risks within a classification having correct manual rates equally 
desirable as far as the loss ratio is concerned, or, if all classifica- 
tion rates are assumed correct in their net effect for the total of 
experience rated risks in the classification, it may be said the 
object is to make all experience rated risks equally desirable from 
the loss ratio point of view. In the discussion which follows it 
will be assumed that the classification rates are correct in their 
net effect for experience rated risks. 

A necessary condition for proper credibility is that the credit 
risks and debit risks equally reproduce the permissible loss ratio. 
Also, if the proper credibility has been attained, each sub-group 
of the credit and debit risks, provided it has adequate volume, 
should give the permissible loss ratio. While these conditions are 
necessary for a proper credibility of the experience rating plan, 
it does not follow that they are also sufficient. For a sufficient 
condition it would be required to establish that the risks within 
a group cannot be subdivided on any experience basis so as to 
give different loss ratios for the subdivisions, assuming the latter 
have adequate volume. 

The necessary and sufficient conditions for the achievement of 
ideal credibility in an experience rating plan may be illustrated 
by an analogy to the classification experience. A necessary condi- 
tion for proper classification rates is that each classification shall 
reproduce the permissible loss ratio. This condition, however, is 
not sufficient. A sufficient condition further requires that any 
subdivision of the classification having adequate volume should 
reproduce the permissible loss ratio. If two classifications, each 
of which has its different proper rate, are combined and an aver- 
age rate established for the combination, the new combined class 
would reproduce the permissible loss ratio provided the relative 
volumes in the two original classes remain the-same. For this 
new class, the necessary condition that the new rate reproduce 
the permissible loss ratio, would have been met. The condition 
for sufficiency that each sub-group reproduce the permissible loss 
ratio on the new rate basis would not have been met, for if the 
new rate were applied to the exposure under each of the original 
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classifications which entered the combination, the permissible 
loss ratio would be reproduced for neither. 

The necessary and sufficient condition for establishing that 
the credibility basis of the experience rating plan is correct may 
be stated as the condition that it is impossible to subdivide the 
risks on an experience basis differing from the experience rating 
plan and predict significantly different loss ratios for the sub- 
divisions, providing they have adequate volume to be depend- 
able. When considering the results of any plan, it is impossible 
to prove that the experience cannot be divided on any other credi- 
bility basis to yield better results. The second or sufficient condi- 
tion is only required to prove that the plan in question is the 
optimum. The first condition is all that need be considered to 
test the relative merits of any given plans of experience rating 
or credibility scales or of a plan of experience rating as compared 
with no experience rating. The question then is not whether 
ultimate perfection has been reached but rather whether one plan 
is better than another, or than no experience rating. 

The primary agents in the plan itself, other than the basic 
data, which affect the experience modification of a risk are the 
loss modification factors (including the effect of the average 
value and the payroll factor) and the credibility allowed the 
risk experience. I t  may be shown what effect each of these has 
when the other is assumed to be correct and to remain so. Con- 
sider the effect of variation in the loss modification factors on 
the risks of a premium size group arranged in experience modifi- 
cation groups, as in Table I. If the loss modification factor is 
too high (produces more modified losses than correspond to the 
rate level) and if the assumption is made that the rate level and 
the credibility factor are correct by premium size groups, it may 
be shown that the loss ratios produced in a given premium size 
group will have a downward trend as the experience modifica- 
tion increases. Conversely, if the modification factor is too low 
under the same conditions, the resulting loss ratios will have an 
upward trend. (See Appendix I.) 

TEST OF CREDIBILITY SCALE 

In Appendix II the compensation experience of experience 
rated risks in New York for policy year 1931 has been compiled 



102 A SURVEY OF RISK CREDIBILITY I N  E X P E R I E N C E  RATING 

in a manner to permit examining the results of the New York 
Plan in relation to the necessary condition for proper credibility. 
The risks have been sorted in Table I into premium size groups 
and then each of these groups has been sorted into experience 
modification groups of .10 intervals. The sub-groups of the 
experience rating data resulting from these two sortings will be 
called "parcels". 

It will be noted from Table I and the summary on page 19 
that, for the individual parcel, the actual loss ratio is nearer to 
the permissible loss ratio (.605) than the manual loss ratio is, in 
74 of the 97 parcels. For the parcels having credit experience 
modifications the actual loss ratio is nearer in 45 out of 52, and 
for the parcels having charge modifications the actual loss ratio 
is nearer in 29 out of 45. 

When the credit parcels within each premium size grot'p are 
combined, 7 of the 8 combinations show less deviation from the 
permissible loss ratio for the actual than for the m~anual loss 
ratio, the exception being the combined credit parcel for the 
short-term risks. The same result prevails when all the parcels 
within a premium size group are combined. When the parcels 
for the debit experience modifications are combined, 5 of the 8 
combinations show less deviation from the permissible loss ratio 
for the actual than for the manual loss ratio. 

When one considers the trends of the straight lines fitted by 
least squares to the actual loss ratios of the individual premium 
size groups, it will be noted, page 20, that, in passing from the 
lower to the higher modifications, of the 8 lines fitted to the 
credit parcels, 4 have an upward trend and 4 have a downward 
trend. In the lines fitted to the loss ratios of the debit parcels, 
the trend in 5 is upward and in 3 downward. When the lines 
fitted to the loss ratios of all parcels are considered, 6 have 
upward trends and 2 downward trends. 

Interpreting these trend results on the assumption that the 
loss modifications factors are correct it may be said that they 
are not unfavorable to the present credibility or "swing" of the 
plan. It could hardly be expected in view of the limited data 
that no trends would appear--a condition that would uphold 
the present credibility. The indicated trends are rather evenly 
divided between upward and downward trends in the credit and 
charge experience modification groups. For all groups combined, 
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which should be the most reliable, the upward trend dominates 
which would indicate that the present credibility was too re- 
stricted. However, when the short-term risks are eliminated, 
the trend is downward. Too much credence should not be given 
to the indications, for the data are not only limited but are 
derived from a single policy year situated in a particular phase 
of the business cycle. Similar tests should be applied to other 
policy years in other phases of the cycle and to other experience 
rating plans, and the results studied before passing final judgment. 

I have attempted in these remarks to direct your attention to a 
problem that is of primary importance in casualty insurance 
with the hope of stimulating your thought and interest rather 
than presenting a solution. Compensation insurance was selected 
for purpose of illustration because the line is well-known ; experi- 
ence rating has been-most highly developed in this line, and more 
extensive data are available for experimental purposes. The 
interest in the subject should extend to all lines where experience 
rating is applicable and experience available. 

No attempt has been made to give a complete interpretation 
of the experience presented; this would be hardly justifiable on 
the basis of one year's experience. The object has been to indi- 
cate ways in which tests might be conducted. If a number of 
our members, either individually or jointly, undertook to analyze 
the data of experience rated risks for different states and policy 
periods, possibly along the lines suggested, it is my belief that 
there would result contributions to both the fundamental prin- 
ciples and applications of experience rating, perhaps comparable 
to those made in the first decade of our Society. 
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APPENDIX I 

EFFECT OF ERROR IN Loss MODIFICATION FACTOR 

Let the experience of the experience rated risks for a policy year in a 
given state be sorted into risk premium stze groups and effective experience 
rating modification size groups. Designate these resulting sub-divisions of 
the experience as "'parcels". Assume that the classification rates are correct 
and that tile credibility of the experience ratiug plata is correct, so that with 
correct loss modification factors the actual loss ratios for each parcel will 
be the permissible. 

It is proposed to determine the effect produced by an error in the loss 
modification factor on the trend of the actual loss ratios of the parcels in a 
given r~sk premium size group when the parcels are arrayed in i,acreasmg 
experience modificatton order. The loss modification factor herein will be 
understood to embrace the combined effect of the present modification factors 
for losses and payrolls and tile effect of using average values. The modifica- 
tion factor will be cousidered correct when tim losses of a given year are 
brought to the loss level underlying tim manual rates. 

Let F denote correct loss modification factor 

F ~ denote actual loss modification factor 

L ,  denote actual losses of the experience period of parcel 8 

Ps  denote subject premium of parcel s 

E denote expected loss ratio 

~ls(lcnote correct experience modification of tim risks in parcel S 
(derived by using the correct modification factor F) 

M~denote actual experience modification 
(derived by using the actual modification factor F I) 

Z denote credibility of risks in premium size group 

x denote difference between F t and F,  or correction in F' 

Then 

F' = F A - x  
EPs --  expected losses of parcel s 

FLs = modified losses of parcel s, using correct loss modification 
factor 

(F-l-- x) Ls = modified losses of parcel 8, using actual loss modification 
factor 

M, = Z F L .  -4- E P ,  (1 - Z )  
E P ,  

M; = Z ( F  -4- x) L. + E P , ( 1 - Z )  
E P ,  

= M~ + Z x  L..~ , 
EP, 
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sLs 
fP ,  

fr, 

fr'~ 

Then 

Consider the loss ratio of the experience developed in parcel S during the 
effective periods of the ratings based on F '  

denotes actual losses in parcel s during effective (future) period 

denotes manual premium in parcel 8 during effective (h,ture) period 
denote loss ratio of parcel 8 during effective (future) period with 

ratings based on F 

denote loss ratio of parcel s during effective (future) period with 
ratings based on F' 

tL, fL, 
+ZxL , '~  IP, M', IP, M, EP, ] 

,L, 1 
IP~ M, I -~ Z x L~ 

EP, 3I, 

fL~ 
/P, M, 

1 
, since EP, M, = 

Z x L~ ZFL, + EP~(1 - Z) 
1 +  ZFL. + EP.(1-  Z) 

= frs " x 
1 + E P ,  1 - Z  

F - F - -  L, Z 

1 - 7 .  
, where/r, ,  X. F, a n d - - ~  are constant 

I 

and 0 < Z < 1 

As_M'8 increases tnese relations hold 

Case I 

x > O  

*EF 
L.~ decreases 

Case It  

x < 0  

decreases 

E P ,  1 - Z 

L, Z decreases decreases 

F +EP___~, 1 - Z  decreases decreases 
L,  Z 

E P ,  1 - Z  
F + - -  L, Z 

increases decreases 
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x increases decreases 
1 + E P ,  1 - Z  

F +  . . . .  
L, Z 

1 
x 

1 7 t decreases increases 
E P ,  1 - Z  

F + - -  
L, Z 

~,r~ decreases increases 

This shows that if the actual modification factors are greater than the 
correct modification factors there will result a downward trend in the loss 
ratios and if the actual factors are less than the correct factors there will 
result an upward trend in the loss ratios, assuming that the rest of the 
experience rating plan is correct. 

*EP, is independent of x and decreases with an increase in M s  
L ,  

as the parcels are assumed to be arrayed in that order. 
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APPENDIX II 

RESULTS OF NEW YORK PLAN 

Table  I is an exhibi t  showing  data of exper ience rated risks in New 
York for policy year  1031 compiled by the Compensa t ion  Insurance  
Ra t ing  Board  of New York. In this exhibi t  the risks have been sepa- 
ra ted into full te rm a,ld shor t  term risks. The  full t e rm risks have been 
fur ther  separated into seven premium size groups  based on actual  
annual  premiums.  T he  shor t  t e rm risks have been shown separate ly  
as it was impract icable  to make a size division on an annua l  p remium 
basis. T h e r e  is also one group for all full t e rm risks combit led and 
ano the r  group for the total  of all risks. The  risks within each p remium 
size group have been divided according  to the exper ience ra t ing  modifi- 
cation factor  under ly ing  the risk rate in effect for policy year  1081. 

A separa t ion  into size groups  on the basis of manua l  rate annua l  
p remiums  would have been preferable  as reflecting more  near ly  the 
relative size of exposure.  To  place the exper ience on this basis, however ,  
would require  the de te rmina t ion  of the manual  p remium for individual  
risks. The  manua l  loss rat ios given were derived by  the Compensa t ion  
Insurance  Ra t ing  Board  f rom manual  p remiums  calculated for groups  
of risks at  intervals  of .01 of experience modificat ion by division of the 
group actual  p remiums  by thei r  exper ience  r a t ing  modifications.  

Fo r  each experience modification division in each of the p remium 
size groups  there  are shown the n u m b e r  of risks, the actual  p remiums  
expressed in $1,000 units,  the actual  loss ratio, and the manua l  loss 
ratio. The  totals  of these i tems for all credit  risks, all charge  risks and 
all risks are also shown.  The  object  is to test  the  effect of exper ience 
ra t ing  on the loss rat ios of the individual parcels  into which the policy 
year  experience has been sor ted by the division into p remium size 
groups  and experience modification groups.  If  the exper ience ra t ing  
procedure  produces rates  more equitable than  the  manual  ra tes  which 
they supersede, then,  assuming  adequate  exposure,  the deviat ions f rom 
the permissible  loss rat io should be less for the actual  loss rat ios than 
for the manua l  loss rat ios of the individual  parcels.  

In  Table  IA for each experience modification group a " r '  has been 
placed in the proper  column and line for each parcel  to indicate 
whe the r  the actual  loss rat io or the manual  loss ra t io  was nearer  to 
60.5%, the permissible  loss ratio. The  co lumns  also have been summed  
for all credit  modification groups,  all charge  modification groups,  and 
all modification groups.  At  the bo't tom of Table  IA, on the last three  
lines, it has  been indicated in a similar m a n n e r  whe the r  the actual  loss 
rat io or the manual  loss rat io was nearer  the permiss ible  for all credit  
r isks combined,  for all charge  risks combined,  and  for all exper ience  
ra ted  risks combined.  The  resul ts  for the individual  parcels  of p remium 
size groups  and the whole  p remium size groups  in Table  IA when  
summar ized  are as follows: 
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Exper ience  
Modification 

Group 

Credit  Groups 
Charge  Groups 
All Groups  

N u m b e r  of  Parce l s  w h e r e  
the  Permiss ib le  Loss  Ratios  

are  nearer  to 

Actua l  L. R. 

45 
2 9  
74 

N u m b e r  of  Premium Size  
Groups  w h e r e  the Permiss ib le  

Loss  Rat ios  are  nearer  to 

Manual  L. P~ Actual  L. R. 

7 
1 6  
2 3  

Manual  L. R. 

In these tabula t ions  the sho r t - t e rm risks were considered as one pre-  
mium size group.  This  sho r t - t e rm group is responsible  for the entr ies  
in the first and  last  line of the last  column deno t ing  tha t  the permissible  
loss rat io is nearer  to the manua l  than  to ~he actual. 

If the manual  ra tes  for the classifications were quite correct  f o r  e v e r y  

premium size group,  if the exper ience r a t ing  plan were perfect,  and  if 
the volume of experience under  each par t i t ion  were adequate,  the  actual  
loss ra~io in each par t i t ion should equal the permissible.  Unde r  these 
ideal condi t ions  the deviat ions f rom the permissible  loss rat io  would be 
purely for tui tous  and be plus and minus  with equal frequency.  T h e n  
s t ra ight  lines fitted by least squares  to the actual  loss rat ios of the 
parcels in any  direct ion should have no trend,  and a plane fitted to the 
whole field should be level. 

In  Table  IB are shown loss rat ios lying on s t ra igh t  lines fitted to the 
actual loss rat ios of exper ience  modification groups  of each premium 
size group in Table  I by the method  of least  squares,  us ing  the actual  
p remiums in thousands  as weights.  In  the column headed "All" ,  the 
loss rat ios derived from the fitted s t ra igh t  lines are given. In the o ther  
columns,  under  "Or", the loss ra t ios  on s t ra igh t  lines fitted to the credit  
modification groups  only are given, and, under  "Dr", the  loss rat ios on 
s t ra ight  lines fitted to the charge  modification groups  only are given. 

An effort has  been made  to gain in this  way some knowledge  as to 
the effect of the credibil i ty factor  or the "swing"  of the plan. If all the  
condit ions were correct,  a line showing  an upward  t rend in loss rat ios 
with increas ing exper ience modification groups  would indicate tha t  the 
swing of the plan is too restr icted,  for a wider  swing would increase the 
credits and charges  which would resul t  in h igher  loss rat ios for credit  
risks and lower loss rat ios for charge  risks. The  change,  if sufficient, 
could be made to overcome the t rend so that ,  generally,  the actual  loss 
rat ios for the charge  risks would be no higher  than those for credit  
risks. 

It  will be observed from Table  I, tha t  for all p remium size groups,  
except the highest  two, the actual  loss rat ios for the charge  risks 
exceed those of the credit  risks. In  the "$10,000-$49,999" p remium 
size group, the predicted charge  risks had a manual  loss rat io of 58.9% 
as compared  with 48.8% for the whole group. The  applicat ion of the 
charges  f rom experience r a t ing  produced an actual  loss rat io  for this  
group of 50.2% as compared  wi th  54.7% for the whole p remium size 
group. If these limited data were accepted as fully reliable, this would 
indicate a swing  which is too large, or a credibil i ty factor  which is too 
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high, in the  exper ience ra t ing  plan. In the "$50,000 up" p remium size 
group, the debit  r isks are even more  out  of line. The  predicted debit  
risks actual ly have a trifle be t t e r  manua l  loss rat io than  the g roup-as  a 
whole and, wi th  the  charges  imposed, the  actual  loss rat io becomes very 
much  be t te r  than  tha t  of the  whole group. 

The  results ,  aside f rom these two high groups,  are r a the r  favorable 
to the p resen t  credibil i ty of the experience r a t ing  plan. I t  is possible 
tha t  the  se l f - ra t ing points  es tabl ished arb i t ra r i ly  may have an influence 
on these  large p remium size groups.  However ,  the complete  reversa l  
of form of the eleven predicted charge  risks in the  h ighes t  group,  
a s suming  they were correct ly  repor ted and rated, canno t  be explained 
by any  change  in credibil i ty factor. T he  actual  explanat ion  would 
require a detailed examina t ion  of the under ly ing  losses which  enter  into  
the r a t i ng  procedure  and the condi t ions prevai l ing  in the risks dur ing  
policy year  1931 and the  preceding  years  when  the exper ience under ly-  
ing the exper ience ra t ing  procedure  was developed. 

In  Table  IB,'  the loss rat ios on s t ra igh t  lines fitted to the data  in 
Table  I show t rends  as the exper ience modificat ion increases.  These  
t rends  for the loss rat ios on the lines fitted to the credit  groups,  the 
lines fitted to the charge  groups,  and  to all g roups  for the seven full 
t e rm premium groups,  and  the one group including all shor t - t e rm risks 
combined,  may be summar ized  as follows: 

Experience" 
Modification 

Groups 

Credit  Groups 
Charge  Groups 
All Groups 

Straight  Line Loss Ratio Trends as 
Experience Modification Increases 

Trend Upward Trend Downward 

The  resul ts  for the credit  groups  are evenly  divided betweer~ upward  
and  downward  trends.  The  resul ts  for the charge  groups  and all groups  
show an upward  trend, though  not  a very  decisive one. 



TABLE I--CoMPARISON OF ACTUAL Loss RATIOS AND MANUAL LOSS RATIOS 

EXPERIENCE RATED COMPENSATION RISKS IN NEW YORK POLICY YEAR 1931 
DATA OF COMPENSATION INSURANCE RATINO BOARD 

R i s k s  G r o u p e d  A c c o r d i n g  t o  S i ze  o f  E x p e r i e n c e  M o d i f i c a t i o n :  F u l l  T e r m  R i s k s  S u b d i v i d e d  i n t o  P r e m i u m  S i z e  G r o u p s  

] Act. Act. [ 
Experience No. IPrem. No. Prem. I 
Modifica- o1 in Act. Man. of m I Act. Man. 

tion in Risks Thou. L . R .  L . R .  Ri~kn Thou. I L . R .  L . R .  
Per Cen t  

U N D E R  $500 $500--999 
I -if. 

0- 30% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30-  39 2 2 364.1 1327 
40- 49 5 2 31.3 14.4 3 28.3 13.1 
50- 59 16 2 165.3 91.9 
60-- 69 52 12 32.8 21.6 

Act. 
No. Prem No. 
of i n "  Act. Man. of 

Risks Thou. L . R .  L . R .  Risks 

$1000--2499 

4 6 11 14 0 6.7 
9 7 48.4 26.3 22 35 59.9 33.0 

34 26 43 6 28.4 102 171 49.9 32.7 

Act.in Act. Man. . o f  Act. Prem. No. Prienm - 
Act. Man. 

Risks Thou. L R. L.R. Thou. L.R. L.R. 

$2500--.4999 $5000--9999 

. . . . . . . . . . . . . .  2 17 90 6 29.7 
6 22 58.6 26.4 2 15 23.6 10.8 

18 66 48.4 26.5 14 96 36.9 20.7 
62 217 60.7 39.7 30 225 69.7 43.4 

70- 79 211 58 82.6 62 5 196 147 48 3 38.0 273 432 46.6 35.2 139 474 50.4 37.9 58 384 62.5 47.0 
80-  89 1,018 298 54.1 46.8 973 708 45 3 38.8 776 ~ 1,161 51.9 44.5 237 796 61.5 52.2 97 671 55 7 47.2 
90-100 3,524 1,090 53.8 50.6 [ 1,939 1,316 55.9 52.6 893 i 1,345 57.2 53.5 243 806 50 1 47.0 112 797 50.5 47.6 

I 
Credits  4,826 1,462 55.0 50.0 ' 3,157 2,209 51.9 46.4 2 072 ; 3 155 53.3 45.6 705 2,381 55.0 44.8 315 2,205 55 4 44.4 

I I ] I I I  I I [ ~1 I [ I I I  I I I I I  I f ] 

100-109 1,003 305 66.8 69.3 832 591 62.5 64.8 609 [ 943 51.7 53.9 173 591 66.6 69.4 77 515 55.4 58 1 
110-119 426 129 54.1 61 6 416 296 65.6 74 9 371 570 55.5 63.3 113 398 56.2 64.1 48 342 60 6 69.0 
120-129 171 51 66.3 82.4 177 126 59.4 73.6 169 272 57.6 71.3 79 276 50 6 62.8 38 266 85 1 105.4 
130-139 67 20 117.8 156.8 85 59 52.2 69 9 92 147 67.7 90.2 41 150 88 4 118.7 34 232 59 6 80.0 
140-149 35 11 42.8 60.4 , 36 25 71.1 102.5 52 : 81 58.3 82.7 27 92 59.2 85.2 13 84 38 4 55.1 
150 U p  27 7 48.3 76 6 I 28 20 132.4 211.8 57 [ 99 43.2 71.4 24 80 42.0 70.9 17 114 47.8 82.4 

I I . !  , _ _ ~  , I ,  ,~  I 
Charges 1,729 523 64.8 71.3 ~ 1,574 1,117 63.9 71.1 1,350 I 2,112 54 4 62.1 457 1,587 61.6 71.7 227 1,553 60 8 72.5 

[ I I I I I  [ I I I I  I I I I I  I I I I I  I I I 

T O T A L  6,555 / 1,985 57.6 54 9 4,731 3,326 56 O 53.5 3,422 I 5,267 53 8 51.1 1,162 3,968 57.7 53 2 542 3,758 57 6 53 4 
[ I l l :  :11: I I  I I  

$10,000---49,999 $50,000 and Over Ful l  Term--All  Sizes Short Te rm- -An  Sizes All Rinks 

0 -  30% 1 50 120.1 34 9 
30-  39 2 34 3 5 6  11.8 
40-  49 4 102 79 7 36.2 
50- 59 6 169 77.7 42.5 
60 ~ 69 17 322 50.7 33.1 
70-  79 41 749 52.6 39 6 
80- 89 69 1,389 57.8 49.3 
90-100 55 895 56.7 53 2 

Credits  J 195 3 , 7 1 0  i 58.1 i 44.1 

100--109 58 1,073 47 7 49.6 
110-119 36 625 48.1 54.9 
120-129 15 292 60.9 76.6 
130-139 15 I 226 56 3 75.4 
140-149 
150 U p  

Chargea 147 2,670 ~ 50.2 r 58.9 

T O T A L  342 6,380 54.7 48.8 

. . . . . . . . . . . . . .  1 50 120.1 34.9 I 50 120 1 34.9 
. . . . . . . . . . . . .  6 5 3  6 2 . 5  2 0 . 6  " " ~  "" 4 '4.0 ' l .~  8 5 7  5 8 7  1 9 . 5  

. . . . . . . . . . . . .  27 155 65.0 29.6 1 6 75.3 30.9 28 161 65.4 29 7 
1 75 25.9 14.2 86 450 54.8 30 2 16 19 9.9 5.4 102 469 52.9 29.1 
5 440 59.1 38.9 302 1,413 57.0 36.8 53 49 108.6 722  355 1,462 58.7 37.9 
2 141 66.6 49.2 920 2,385 53 9 40.7 164 145 62 8 47 2 1,0S4 2,530 54 4 41.0 
7 620 47.2 39.4 3,177 5,643 53 9 46.0 451 382 89.5 76 4 3,628 6,025 56 2 47 8 
6 660 57 5 54.6 6,772 I 6,909 54 8 51.5 964 575 69.7 65 4 7,736 7,484 55 9 52 6 

21 1,936 54 O 42.3 ll,291 17,059 54.9 45.0 1,651 1,180 75 8 64 4 12,942 18,238 56.2 46 2 
I I - .Ul I I  I I I I  I I I I I  I I 

4 371 38.0 40.6 2,756 4,389 54 5 56 9 451 281 84.7 88.8 3,207 4,670 56.4 58 8 
4 288 41.1 46.4 1,414 2,648 53 9 61 5 304 343 72 0 82 4 1,718 2,991 , 56.1 63 9 
3 192 30.1 36.9 652 , 1,475 587  73.1 211 210 881 1096 863 1 , 6 8 5 : 6 2 . 4  77.7 

. . . . . . . . . . . . . .  834 [ 834 66.1 88.6 85 72 110.6 148 9 419 906 69 8 93.5 
10 206 60.3 86.0 • . . . . . . . . . . . . . . .  173 I 499 56.2 80.4 51 74 63 7 91.4 224 573 57.2 81 8 
13 248 39.5 60.2 . . . . . . . . . . . . . .  166 i 568 45.6 76.6 78 116 83.5 133.2 244 684 , 52 O 86.5 

, "i 
11 851 37 3 41 8 5,495 10,412 55.5 64.1 1,180 1,096 81 6 97.7 6,675 11,509 I 57 9 i 67.1 

I ~ r I f  I I ] I I  I I : : ; - I I  I I [ I ~ i 

32 2,787 i 48.9 42.2 16,786 27,471 55.2 50.7 2,8.31 2,276 78.6 77.6 19,617 29,747 57.01 52.6 

¢3 

t~ 
X 
~d 

¢3 

> 

¢3 



TABLE I A - - F R o M  DATA OF TABLE I 

C O M P A R X S O ~  OF A C T U A L  L O S S  R A T I O S  ( A L R )  Y~NV M A N U A L  L O S S  RATIOS ( M L R )  
O F  T A B L ~  I W I T H  P E R M I S S I B L E  LOSS RATIOS 

A " 1 "  i n  C o l u m n s  " A L R "  o r  " M L R "  I n d i c a t e s  R e s p e c t i v e l y  w h e t h e r  t h e  A c t u a l  L o s s  R a t i o  o r  t h e  
' M a n u a l  L o s s  R a t i o  i s  n e a r e r  t o  t h e  P e r m i s s i b l e  L o s s  R a t i o  cn 

Experience 
Modifica- 

t ion in 
Per Cen t  

O- 30% 
30- 39 
40- 49 
50- 59 
60- 69 
70- 79 
80- 89 
90-100 

Credits  

100-109 
1 1 0 - 1 1 9  
120-129 
130-139 
140-149 
150 Up.  

Charges 

TOTAL 

Credi t  Group  

Charge Group 

A l l  Rialto 

F U L L  T E R M  R I S K S - - P R E M I U M  S I Z E  G R O U P S  
A l l  

Short  
Under $50,000 All Term A l l  
8500 ,, $500-999 , $1,000-2,499 , $2,500-4,999 , $,5,000-9,999 | I0,000-49,99~ and Over , Groups  , Risks • Risks 

ALR M L R , ~  A L R ,  M L R ,  ALR , . - - - - - - - - - ~ - . - - - ~ , ~ , M L R  ALR M L R  A L R  MLR~___.__,ALR M L R ,  A L R  M L R ~  A L R  M L R  A L R  M L R  A I R  M L R  

I . . . . . . .  ' ~ ' ~ '  I 
"" : :  . . . .  : :  :" . .  " i  . . . . . .  ~ i . .  1 . .  i . .  

• . .  . .  1 .. I . .  1 .. 1 . .  1 . .  i i i . i " i  i i ' i  
I .. 1 . .  1 I ..  1 . .  " i  : :  1 .. I 1 . .  

' i  . i  i I . .  1 . .  1 1 . .  1 . .  I . .  1 .. ' i  1 . .  
. .  i . .  i 1 . .  i . .  i . .  i . .  i i . .  

i . .  1 . .  1 . .  1 1 . .  1 . .  1 . .  1 . . . .  " i  l . .  
1 . .  1 . 1 . .  1 1 . .  1 1 . .  1 . .  1 . . . .  1 1 i . .  

4 2 6 1 6 6 7 7 1 5 7 1 4 i 3 7 1 
I If 1 g ] ' " g I " " a I " ' | I I I " ' g I II [ B 1 

I I . ,  l I I I . .  1 . .  I . .  I I . . . . .  I 
i i 1 , , 1 . .  ' i  ' i  . .  i . .  1 1 1 ;  . .  1 

. .  ~ . .  • " i  . .  l 1 . .  ' i  . . . .  ' 1 ' i  . .  1 . .  ' i  . .  
1 1 . .  ~ . .  ' i  . .  z 1 . . . . . .  I . .  ! . .  1 .. 

. .  : i i . .  i l i 1 . . . .  1 . .  1 . .  I . .  
i '  . . ,_______. .~_ ._~,I  . . . . ,  , " i  , . .  , " i  ~ " i  , . .  , . .  , ~ , ' i  . . . .  , 1 ,---------.--------," 1 . .  ,, 1 , . .  

4 2 6 ! . 3 3 3 : 3 i 4 2 3 3 .. 3 4 2 6 . .  4 2 
I I " ~  I I~ I ~ I ~ I fl I fl t ~ ] ]i = 1  

8 ' 4 1 2  1 9 3 9 3 / 1 1  2 [ 1 0  4 5 3 11  3 1 0  3 1 1  3 
- !  ~ ~ g I fl ' [ ~ I U ! ! I H [ if i fi ' I  

l . .  1 . .  I . .  1 I I 1 . .  Z . .  . I 1 

I 
I . .  I . . . .  1 1 . .  I : . .  i "" I . .  1 . .  ~ I I . .  1 : . .  

1 . .  1 . .  I . .  I . .  1 : l I ] 1 i i 1 1 

0 

m-i 

N 

N 

0 

m 



TABLE I B - - F R O M  DATA OF TABLE I 

SHOWING TRENDS OF LoBs  RATIOS WITH RISKS GROUPED BY SIZE OF EXPERIENCE MODIFICATION 
WZTHrN P R E m ~  SIZe. GROUPS 

T h e  V a l u e s  g i v e n  l ie on S t r a i g h t  L i n e s  F i t t e d  b y  L e a s t  S q u a r e s  t o  t h e  A c t u a l  L o s s  R a t i o s  in  T a b l e  I ,  
W e i g h t e d  a c c o r d i n g  to  A c t u a l  P r e m i u m s  

I n  t h e  C o l u m n s  h e a d e d  " A l l "  t h e  L i n e s  w e r e  F i t t e d  t o  t h e  L o s s  R a t i o s  o f  All  M o d i f i c a t i o n  G r o u p s .  I n  t h e  O t h e r  
C o l u m n s ,  u n d e r  " C r . "  t h e  L i n e s  w e r e  f i t t e d  to  t h e  C r e d i t  M o d i f i c a t i o n  G r o u p s  on ly ,  a n d  u n d e r  " D r . "  to  t h e  

C h a r g e  M o d i f i c a t i o n  G r o u p s  

b~ 

> 

C 

0 

Modifica- 
tion in 

Per Cent 

O- 30% 
30- 39 
40- 49 
50- 59 
60- 69 
70- 79 
80-- 89 
90--100 

100-109 
110-119 
120-129 
130-139 
140-149 
150 Up 

Under 
$500 

Cr. All 

"7"f.~ "4"8"6 
73.0 49.8 
68.1 51.0 
63 2 53.5 
58 3 55.3 
53 4 57.2 

Dr. 
64.5 59.0 
64.9 60.8 
65 3 62.7 
65.8 64.5 
66.2 66.4 
67.0 70.0 

F U L L  T E R M  R I S K S - - P R E M I U M  S I Z E  G R O U P S  

$500-999 $1,000--2,499 

Cr All 

3"s'.~ "4"8.~ 
41.9 49 8 
45 5 50.7 
49.1 51.6 
52.8 52.5 
56.8 53 4 

Dr. 
53.8 54.3 
54.4 55.2 
54.9 56.1 
55.5 57.0 
56.0 57.9 
57.1 59.7 

$2,500-4,999 

Cr, All 

"g96 "~'.i 
58.0 54.8 
56 9 55 4 
55 9 56.1 
54.8 56.8 
53.7 57.4 

Dr. 
63.9 58.1 
62 2 588 
60.6 59 4 
57.0 60.1 
57 4 60.8 
54.2 62.1 

I $5,000-9,999 

Cr. All 

"8"d.9 "g5.~ 
64.5 56 O 
62.1 56.3 
59 7 56 6 
57.3 57 0 
54.9 57 3 
52.6 57.6 

Dr. 
62.4 57.9 
61 5 58.2 
60.7 58 6 
59.8 58 9 
58 9 59 2 
57.2 59 8 

Cr, i All 

r 

39.9 33.2 
42.6 37.6 
45.3 41.9 
48.0 46.2 
50.8 505 
53.5 54.8 

Dr. 
60.7 59.2 
64.5 63.5 
68 2 67.8 
72 0 72.1 
75.8 76.4 
83.4 85, I 

$50,000 
$I0,000-49,99~ and 

Cr. All Cr. 

77.0 67.2 . . . .  
73.5 65.2 . . . .  
70.1 63.8 
66.6 62.0 52.3 
03 2 00.3 53.0 
59 8 58.6 53.6 
56.3 56.8 54.3 
52.9 55.1 54.9 

Dr. 
499 i 53.4 398 
50.1 51.7 36 6 
5 0 . 3  49.9 33.5 
50.4 : 48.2 . . . .  
50 6 46.5 . . . .  
50.9 43.0 . . .  

and Over 

All Cr. 

. . . .  62.6 

. . . .  61.3 

. . .  6 0  O 
49.1 58.7 
48.8 57 4 
48.4 56.1 
48.1 54.8 
47.8 53 5 

Dr. Dr. 
47.5 55.5 
47.1 55.5 
46.8 55.5 
. . . .  55.5 
. . . .  55.4 

. . .  55.4 

All 
Groups 

All 

56.2 
66.0 
55.9 
55.7 
55.6 
55.4 
55 3 
55.1 

All 
Short 
Term 
R~sks 

Cr. 

62.2 
61.2 
60.2 
59.2 
58.2 
57.2 
56.2 
55 2 

Dr. 
57.4 
57.9 
58.4 
58 8 
593 
6O 2 

55 0 
54.8 
547 
54.5 
54.4 
51.O 

Cr. All 

74.1 70.5 
74 4 71 7 
74 7 72.8 
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75.3 75.1 
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76.0 77.5 

Dr. 
80.6 78.6 
81.2 79.8 
81.7 809 
82.2 82 1 
82.7 83 3 
83.8 85.6 

All 
Ihsks 

All 

56.2 
56.5 
56.7 
56 9 
57.1 
57.4 
57.6 
57.8 

58.1 
58 3 
58.5 
58.8 
59.0 
59.4 
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DEDUCTIBLE AND EXCESS COVERAGES 
LIABILITY AND PROPERTY DAMAGE LINES, 

OTHER THAN AUTOMOBILE 

BY 

JAMES ~. CAHILL 

Relatively few risks under the various Liability and Property 
Damage lines, other than Automobile, have been written in the 
past on either a deductible or an excess coverage basis. There is, 
however, a growing trend toward writing certain types of risks 
under these lines of insurance on a deductible basis. The reason 
why these forms of coverage have been given such scant consider- 
ation as underwriting tools is undoubtedly that most casualty 
insurance men are unfamiliar with them as applied to the mis- 
cellaneous Liability and Property Damage lines. The advantages 
of writing deductible or excess coverage in certain cases remain 
unappreciated because of a lack of knowledge of the mathematical 
derivation of the discounts, the method of applying the discounts 
to the basic rates, the method of experience rating such risks, etc. 
The purpose of this paper is to assemble the available data which 
may be published in order that there may be a more general 
understanding of the rate structure for deductible and excess 
coverages. 

First, it would be well to define the coverage provided by 
policies written on a deductible or on an excess basis. 

Deductible Coverage 
The insurance company investigates, defends and settles all 

claims, paying total first aid medical, total allocated claim adjust- 
ment expense, and any indemnity in excess of the assured's reten- 
tion of liability, subject to the limits of the policy. 

The assured pays all indemnity up to the amount of his reten- 
tion of liability per claim or per accident. In actual practice, the 
insurance company usually pays the total loss and subsequently 
secures reimbursement from the assured for his portion of the 
indemnity loss. 

Excess Coverage 
The assured investigates, defends and settles all claims not in 

excess of his retention of liability per claim or per accident. 
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The  insurance company cooperates in the investigation, defense 
and settlement of such claims only as are necessary for the protec- 
tion of its interests. The  insurance company pays any allocated 
claim adjustment expense thus incurred by itself and any indem- 
nity in excess of the assured's retention of liability, subject to the 
limits of the policy. 

Deductible coverage is usually written for relatively small 
amounts of assured's retention of liability in connection with risks 
which experience a high claim frequency. This gives the assured 
a direct interest in controlling accidents and tends to make desir- 
able risks which might be uninsurable on a full-coverage basis. 
On the other hand, excess coverage is usually written for high 
amounts of assured's retention of liability for risks which desire 
to self-insure all except the more costly claims or catastrophe 
losses. In Par t  I of this paper, deductible coverage will be dis- 
cussed. Excess coverage will be treated in Par t  II .  

P A R T  I -  DEDUCTIBLE COVERAGE 

Distribution o] Losses by Size o/Claim 

In order to calculate rates for deductible coverage, it is neces- 
sary to compile a distribution of incurred losses by size of claim, 
$1-$10, $11-$25, etc. The discounts currently in use were calcu- 
lated from the following compilations of such data by line of 
insurance for claims settled in calendar years 1925 and 1926: 

Line of Claims Settled Territorial Classification 
Insurance in Calendar Subdivisions Groups 

Years : 
(t)  (2) (8) (4) 

1925-26 Countrywide 
1925-26 Countrywide 

Elevator P. L. 
Elevator P. D. 
Mfrs.' & Contrs.' 

P .L.  

M~S.D.& Contrs.' 

O. l'.. & T. P. L. 
O. L. & T. P. D. 
Teams' P. L. 

ITeams' .P.D. 

1925-26 

1925-26 
1925-26 
1925-26 
1925-26 
1925-26 

Countrywide 

Countrywide 
Countrywide 
Countrywide 
Countrywide 
Countrywide 

Total 
Total 

(a) Manufacturing 
(b) Contracting 
(c) Public Utilities 
(d) All Other 

Total 
Total 
Total 
Total 
Total 
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In 1935, the National Bureau of Casualty and Surety Under- 
writers called upon its member companies to file more recent data 
for the important Liability and Property Damage lines, other than 
Automobile, to serve as the basis for the calculation of revised 
discounts for these lines. The recent calls which have been com- 
piled are as follows: 

Line of Claims Settled Territorial Classification 
Insurance in Calendar Subdivisions Groups 

Years : 
(1) (2) (3) (4) 

Elevator P .L .  1934 Total 

Mfrs.' & Contrs.' 
P .L .  

Mfrs.' & Contrs.' 
P . D .  

O. L. & T. P. L. 

Product P. L. 

1933 

1933 
1934 

1934 

(1) New York State 
(2) Remainder of 

Country 

Countrywide 

Countrywide 
(1) New York City 
(2) New York State 

(3) Remainder of 
Country 

(1) New York State 

(2) Remainder of 
Country 

Total 

Total 

Total 
Apartments & Tenements 

(a) Area & Frontage Classes 
excluding New York City 
Apartments & Tenements 
Classes. 

(b) Miscellaneous Classes. 
(a) Area & Frontage Classes. 
(b) Miscellaneous Classes. 
(a) Bakeries. 
(b) All Other Foodstuffs-- 

Stores & Mfg. Classes. 
(c) All Other Classes. 
(a) Bakeries. 
(b) All Other Foodstuffs-- 

Stores & Mfg. Classes. 
(c) All Other Classes. 

It will be noted that these recent calls provide for a subdivision of 
the data by classification groups in certain instances and also 
between the state of New York and the remainder of the country 
for certain lines. The National Bureau has recognized the proba- 
bility that a rather wide variation in the distribution of claims 
by size exists within classification groups and it is for this reason 
that the recent calls have included more subdivisions than the 
previous calls. 

In these calls, the size of a claim was determined by the amount 
of incurred indemnity and medical combined, excluding allocated 
claim adjustment expense. The total allocated claim adjustment 
expense was recorded for all size groups combined. It might be 
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pointed out that the medical losses should theoretically be handled 
in the same manner as the allocated claim expense rather than 
to be combined with the indemnity in determining the size of 
claim, since the insurance carrier is liable for both the medical 
and the allocated claim adjustment expense under deductible 
coverage. This is not a serious error, since for the various Liability 
lines, other than Automobile and Employers' Liability, the ratio 
of medical losses to total losses including allocated claim expense 
is less than 17o. It is recommended, however, that future calls 
provide for the determination of size of claim by the amount of 
indemnity alone, excluding all medical and allocated claim adjust- 
ment expense. 

Rating Making Method 

The method currently employed in determining the discounts 
for deductible coverage is as follows. The portion of the indemnity 
losses eliminated by the deductible feature is calculated from the 
distribution of incurred losses by size of claim. This percentage 
is deducted from 100% in order to determine the percentage of 
the indemnity losses which will be incurred by the insurance 
company. The product of this residual percentage and the per- 
missible loss ratio excluding the provision for allocated claim 
expense determines the percentage of full-coverage rates which 
the insurance company may expect to incur in indemnity losses 
under the deductible form. To this percentage are added the 
provision for allocated claim expense and the full loadings in the 
manual rates for unallocated claim expense, Home Office adminis- 
tration, payroll audit and inspection. This total in terms of 
manual rates is then divided by .70 in order to load percentage- 
wise for acquisition (25%), taxes (2½%) and profit (21/~%). 
This calculation determines the indicated percentage of full- 
coverage rates which is necessary to give the proper allowances 
for losses and expenses under the deductible form. The indicated 
discount is calculated by deducting this percentage from 100%. 
In order to provide a safety margin, the indicated discount is 
multiplied by .90 and this discount is then rounded to the lower 
.025 interval. 

The details of the calculation of the discount for $250 deducti- 



DEDUCTIBLE AND EXCESS COVERAGES 119 

ble  c o v e r a g e  for  t h e  O. L .  & T .  P u b l i c  L i a b i l i t y  l ine  a r e  g i v e n  in  

t h e  f o l l o w i n g  e x h i b i t :  

O. L. & T. PUBLIC LIABILITY 

Calculation of Discount for $250 Deductible 

(1) Incurred indemnity losses under $250 per claim . . . . . . . . . . . . .  $3,874,396 
(2) Number of claims over $250 per claim . . . . . . . . . . . . . . . . . . . .  7,312 
(3) First $250 of loss on claims over $250 per claim (2) X $250 $1,828,000 
(4) Total first $250 of loss (1) + (3) . . . . . . . . . . . . . . . . . . . . . . .  $5,702,396 
(5) Total indemnity losses (5/10 limits) . . . . . . . . . . . . . . . . . . . . .  ,$8,689,185 
(6) Portion of indemnity losses eliminated by $250 deductible 

(4) - (5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656 
Full $250 

Coverage Deductible 

Losses (excl. allocated claim expense) .. .473 .473 × (1.000 - -  .656) = .163 
Allocated claim expense . . . . . . . . . . . . . . . .  037 
Unallocated claim expense . . . . . . . . . . . . . .  080 
Administration . . . . . . . . . . . . . . . . . . . . . . . .  075 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  035 

Sub-Total . . . . . . . . . . . . . . . . . . . . . . . .  700 

Acquisition, Taxes and Profit . . . . . . . . . . .  300 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.000 

Indicated discount for $250 deductible . . . . . . . .  
Safety factor applied . . . . . . . . . . . . . . . . . . . . . . .  
Discount rounded to lower .025 interval . . . . . .  

.037 

.080 

.075 

.035 

.390 
.390 .30X ~ = . 1 6 7  

.557 
1.000 - -  .557 ~- .443 

.443 × .90 = .399 
.375 

T h e  a c t u a l  c a l c u l a t i o n  of  t h e  d i s c o u n t s  for  t he  v a r i o u s  d e d u c t i -  

b le  a m o u n t s  is s i m p l i f i e d  b y  t h e  u se  of  f o r m u l a s .  T h e  r a t e  fo r  

d e d u c t i b l e  c o v e r a g e  is c a l c u l a t e d  f r o m  the  m a n u a l  r a t e  for  fu l l -  
c o v e r a g e  as f o l l o w s :  

R a  - -  R (1 .00 - -  D i s c o u n t )  

T h e  f o r m u l a s  for  c a l c u l a t i n g  the  d i s c o u n t  for  e a c h  of  t he  i m p o r t a n t  

L i a b i l i t y  a n d  P r o p e r t y  D a m a g e  l ines ,  o t h e r  t h a n  A u t o m o b i l e ,  a r e  

as  fo l lows ,  w h e r e  k is t h e  p e r c e n t a g e  r e d u c t i o n  in i n d e m n i t y  
losses  b y  r e a s o n  of  t he  d e d u c t i b l e  f e a t u r e :  

Mfrs. '  & Contrs.' P. L. & P. D. 
O. L. & T. P. L. & P. D. 
Product P. L. & P. D. 
Theatre P. L. & P. D. 

.90 X k X ( .510--  .037) 
Discount ~- 

1.000 - -  (.250 + .025 + .025) 
~--- .608 lk (Rounded to lower.025 interval) 
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Teams' P. L. & P. D. 

.90 X k X ( .520-  .037) Discount : 
1.000 -- (.250 + .025 + .025) 

= .6210k (Rounded to lower .025 interval) 

Elevator P. L. 

.90 X k × (.545 - - . 0 3 7 -  Inspection cost ratio) Discount = 
1.000 --  (.250 + .025 + .025 ) 

(NoT~: The inspection cost ratio is the inspection pure premium divided by 
the manual rate. This ratio varies by type of elevator and by 
territory.) 

Elevator P. D. 

.90 X k X (.245 --.037) Discount 1.000 --  (.250 + .025 + .025) 
.2674k (Rounded to lower .025 interval) 

Employers' Liability 
The  following table of discounts ( taken f rom page 17 of the 

September,  1923 edition of the manual  of Employers '  Liabi l i ty  
Insurance)  is used in the calculat ion of rates for deduct ible  per 
claim coverage for the respective amounts  of assured's  re tent ion 
of l iabil i ty shown. These discounts are applicable only  to the 
indemni ty  por t ion of the rate. 

Assured's 
Retention of Liability 

$ 100 
150 
250 
500 

1,000 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 

Per cent Discount 
Deductible per Claim 

5.0% 
I0.0 
20.0 
25.0 
30.0 
45.0 
50.0 
52.5 
55.O 
57.5 
60.0 

In  calculat ing the rate  for deduct ible  coverage for a policy 
wri t ten on an ex-medical  basis, the full-coverage rate is first 
mult ipl ied by  uni ty  minus the ex-medical rat io in order to obtain 
the ex-medical rate, and then the deduct ible  discount  specified 
in the table is applied to this ex-medical rate. 

To  obtain  the rate  for deduct ible  coverage for a policy wri t ten 
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on a full-medical basis, the discount specified in the table is 
applied to the ex-medical rate and to this result is added the 
medical portion of the rate in order to determine the final 
deductible rate. 

Rate Filing with New York Insurance Department 

The National Bureau's filing with the New York Insurance 
Department does not consist of a definite, complete schedule of 
discounts for the various amounts of assured's retention of lia- 
bility for each line of insurance. The filing consists of the 
formulas previously given in this paper to be used in calculating 
the discounts for the smaller amounts of assured's retention, 
together with an explanation of a modification of these formulas 
to provide for the graduation of the discounts for the amounts of 
assured's retention above $1,000 per claim for the Public Liability 
lines and above $250 per accident for the Property Damage lines. 
The discounts for the higher amounts of assured's retention are 
established by judgment in order to graduate to a discount of 
.80 for $5,000 deductible coverage on a per claim basis on a 
standard limits Public Liability policy, or for an assured's reten- 
tion of $1,000 per accident on a standard limits Property Damage 
policy. 

The Product P. L. and P. D. lines are considered to be on an 
"a" rated basis for deductible coverage; that is, discounts are 
quoted which fit the characteristics of each risk. 

Under the present filing, it would theoretically be possible to 
use the distribution of losses by size for a group of classifications 
or for an industry group rather than the totals for a line of insur- 
ance in establishing the proper discount for a given risk, if it 
were considered that this procedure would establish a more 
accurate rate for the risk. 

If the assured's retention of liability is in excess of standard 
limits, the rate is determined by applying the following multiplier 
to the manual rate: 

M --  .80N 
Where M = Table multiplier for limits desired 

N - -  Table multiplier for limits of assured's retention 
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Comments on Present Deductible Rate Making Method 

Under the present method of determining the discounts for 
deductible coverage, the provision for allocated claim expense is 
.037 of the full coverage rate for all lines of insurance. This ratio 
was derived from the claim expense data compiled in the Supple- 
ment to the 1928 New York Casualty Experience Exhibit for the 
Owners', Landlords' and Tenants', the Manufacturers' and Con- 
tractors', the Elevator, and the Teams' Public Liability lines. 
combined. The ratio of allocated and unallocated claim expenses 
combined to earned premiums was .117. Since the loading in 
the manual rates for unallocated claim expense is .080, the differ- 
ence between .117 and .080, or .037, was assumed to represent 
the ratio of allocated claim expense to earned premium. 

A review of the allocated claim expense ratios reported in the 
1935 Casualty Experience Exhibit indicates that this ratio of 
.037 is only approximately half the average allocated claim 
expense ratio actually being incurred in connection with the 
Liability lines, other than Automobile. There is also considerable. 
variation in the indicated allocated claim expense ratio by line of 
insurance. For all stock companies combined, the allocated claim 
expense ratios shown in the Supplement to the 1935 Casualty 
Experience Exhibit are as follows: 

CASUALTY EXPERIENCE EXHIBIT--CALENDAR YEAR 1935 

Line of Insu rance  

E l e v a t o r  P .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M f r s . '  & C o n t r s . '  P .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O .  L . & T .  P .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T e a m s '  P .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E m p l o y e r s '  L i a b i l i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P r o d u c t  P .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A l l  o t h e r  L i a b i l i t y  l ines,  o t h e r  t h a n  A u t o  . . . . . . . . . . . . . . .  

T o t a l  L i a b i l i t y  o t h e r  t h a n  A u t o m o b i l e  . . . . . . . . . . . . . .  

Allocated Claim 
Expense  Ratio 

2.3% 
7.9 
7.3 
8.4 
6.2 
8.4 

11.7 

7.2 

It is quite likely that the allocated claim expense ratio incurred 
on risks written on a deductible basis is higher on the average 
than that incurred on risks written on a full coverage basis because 
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assured's whose coverage is on a deductible basis frequently 
endeavor to influence the insurance company to contest more 
cases than normal. Giving consideration to this point and also 
to the fact that the ratio of .037 is seriously out of line with the 
indications of the latest data on actual allocated claim expense 
ratios, it is the opinion of the writer that the present rate making 
method for deductible coverage does not include an adequate 
provision for allocated claim expense. 

The foregoing table indicates that the provision for allocated 
claim expense on deductible risks should vary by line of insur- 
ance. It is the writer's recommendation that the allocated claim 
expense ratio to be used in the determination of the discounts for 
deductible coverage be determined in the following manner. In 
conjunction with the loss data reported by size of claim, the 
allocated claim expense incurred on the claims included in  the 
report is shown in total as a separate amount. The ratio of the 
total allocated claim expense to the total of the standard limits 
indemnity losses and the allocated claim expense combined could 
be determined. Applying this ratio to the permissible loss ratio 
for the line of insurance would develop the indicated necessary 
provision for allocated claim expense on the basis of the assump- 
tion that the total loss experience incurred for the line of insur- 
ance would equal the permissible. 

If it should be considered undesirable to use the data reported 
in connection with the call for experience by size of claim as the 
basis for this calculation, the data reported in the regular call for 
loss ratio experience by line of insurance could be substituted. 

It would be preferable to determine the allocated claim expense 
ratio by the recommended method rather than to adopt a ratio 
based on the indications of the Casualty Experience Exhibit. The 
latter ratios are apt to be unreliable for some of the less important 
lines of insurance and, furthermore, the actual allocated claim 
expense ratio varies considerably with the character of the general 
loss experience, reflecting the effect of a favorable or an unfavor- 
able loss ratio. 

The present method of graduating the discounts for the higher 
amounts of assured's retention to produce a discount of .800 for 
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$5,000 deductible coverage apparently does not give an adequate 
provision for the expenses incurred in servicing such risks. The 
breakdown of the .200 of the full coverage rate which is charged 
for servicing a $5,000 deductible risk may be assumed to be as 
follows : 

PRESENT METHOD 

Expense Item 

Acquisition, Taxes  and Profit  (30% X .200) . . . . . . . . . . .  
Unallocated Claim Expense  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Allocated Claim Expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Available for H. O. Admin., Insp., and Payroll  Audit . . . .  

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ratio to Full 
Coverage Rate 

.060 

.080 

.037 

.023 

.200 

It will be noted that even with a provision of only .037 for allo- 
cated claim expense, the residue available for Home Office 
administration, inspection and payroll audit is .023 as compared 
with the provision of .110 in the manual rates for the important 
lines of insurance. If the provision for allocated claim expense 
indicated by the tabulation previously given were allowed, there 
would be nothing specifically available for Home Office adminis- 
tration, inspection and payroll audit. The above analysis assumes, 
of course, that the same number of claims would be incurred 
under deductible coverage as under full coverage. It seems quite 
likely, however, that some beneficial effect on the number of 
claims would normally result from writing the coverage on a 
deductible basis rather than on a full coverage basis, similar to 
that which has actually been experienced when Workmen's 
Compensation risks have been written under the Retrospective 
Rating Plan instead of on a guaranteed cost basis. Such a ten- 
dency for deductible coverage to reduce the number of claims 
would offset, to some extent, the apparent inadequacy in the 
expense provision. 

If consideration is given to the theory underlying deductible 
coverage, it is apparent that there should be the same provision 
for company expenses in the deductible rate that there is in the 
full coverage rate. If the discount for $5,000 deductible coverage 
is calculated in accordance with this theory, the discount indi- 
cated for the important lines of insurance is .676 as compared 
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with the discount of .800 allowed at present. The discount of 
.676 is calculated as follows: 

PROPOSED METHOD 

Expense Item 

Acquisition, Taxes and Profit (30% X .324) . . . . . . . . . . . .  
Unallocated Claim Expense . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Allocated Claim Expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H. O. Admin., Insp., and Payroll Audit . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ra t io  to Ful l  
Coverage R a t e  

.097 

.080' 

.037 

.110 

.324 

If  the indicated necessary provision for allocated claim expense 
were included, the discount calculated would be somewhat less 
than .676. 

Under the present rate making method, it is questionable 
whether an insurance company could actually afford to insure a 
risk on a deductible basis with the assured's retention of liability 
approximating $5,000 per claim because of the apparently inade- 
quate expense allowance which would be received. Consideration 
should be given to the desirability of revising the present method 
of graduating the discounts for the higher amounts of assured's 
retention so that  a larger expense allowance will be provided. In 
the writer's opinion, the discount allowed for an assured's reten- 
tion of $5,000 per claim should be considerably less than .800 
as at present. 

Per Claim vs. Per Accident 
Deductible Coverage 

The formulas given for the Public Liabili ty lines apply only 
when the deductible coverage is written on a per claim basis. No 
statistics of the distribution of losses by size on a per accident 
basis are available. I t  would be very difficult for the insurance 
companies to respond to a call for the distribution of losses by 
size on a per accident basis because of the manner in which their 
statistical records are maintained. When deductible coverage on 
a Public Liabili ty policy is written on a per accident basis, the 
discount allowed is .05 less than the discount calculated on a per 
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claim basis for all lines except Elevator P. L., for which .025 is 
deducted from the discount applicable on a per claim basis. 

For the Property Damage lines, the formulas given are for a 
per accident basis since Property Damage deductible coverage is 
always written on a per accident basis and never on a per claim 
basis. This procedure is necessary in view of the difficulty of 
defining a claim under Property Damage coverage. This diffi- 
culty is not experienced with the Public Liability lines since the 
number of claims is a function of the number of persons injured 
in each accident. 

Minimum Premiums 

The deductible discounts are also applicable to the minimum 
premium for individual locations or operations on specific risks 
where the minimum premium is the controlling premium. In no 
event, however, may the deductible discount operate to reduce 
the premium charge per policy below the minimum premium 
charge (if not in excess of .$10.00) which would apply if the 
policy were canceled by the assured. 

Excess LiMits 

When excess limits coverage is provided on a policy written 
on a deductible basis with an assured's retention of less than 
standard limits, the premium charge for the excess limits portion 
of the coverage must be the same as would be made on a risk 
written on a full-coverage basis. The liability of the insurance 
company with regard to the excess limits portion of the coverage 
is not affected by the deductible provision applicable to the 
standard limits portion of the coverage. For example, if a $6,000 
indemnity loss were incurred on a policy written for 50/100 
limits and on a $250 deductible basis, the assured would be liable 
for $250 and the insurance company for $4,750 under the standard 
limits portion of the coverage and for $1,000 under the excess 
limits portion of the coverage. Under a full-coverage policy, the 
portion of the loss chargeable against the excess limits coverage 
would likewise be $1,000. 

To illustrate the manner in which the final rate is calculated 
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for a risk wri t ten on a deductible basis, with excess limits cover- 
age, the following example is included: 

Example--O. L. & T. P. L. risk subject to Table B 
50/100 limits factor = 1.320 
$250 deductible discount = .375 

Factor applicable to 5/10 manual rate: 
1.00 × (1.000 - -  .375) = .625 
.32 X 1.000 = .320 

Total . . . . . . . . .  945 
If the 5/10 manual rate were $.50, the rate for 50/100 limits, 
$250 deductible, would be .945 X $.50, which equals $.473. 

I f  experience rating modifications are applicable, the final 
adjusted rate for the above example would be calculated as 
follows. Assume a s tandard limits experience modification of .700 
and an excess limits experience modification of .800. 

.625 X .700 = .4375 

.320 x .800 = .2560 

Total .6935 
.6935 × $.50 = $.347 Final adjusted rate 

Aggregate Limits 

For certain lines of insurance, an aggregate limit as well as the 
usual per person and per accident limits applies. All of the speci- 
fied limits of l iab i l i ty- -whether  per person, per accident or the 
aggregate liability under the po l i cy - -app ly  to the gross indemnity 
cost of the claims incurred regardless of the portion of such costs 
which may be retained by the policyholder under the deductible 
form of coverage. I t  is therefore necessary that  the insurance 
company maintain a record of the gross indemnity cost of all 
claims on each policy writ ten on a deductible basis under those 
lines which are subject to an aggregate limit, in order to determine 
when the aggregate policy limit has been exhausted. 

Classification Experience 

The experience of risks, writ ten on a deductible basis is excluded 
from the classification experience reported for rate  making. The 
experience of all risks writ ten on a deductible basis is reported in 
total under a specified code number  for each line of insurance. 
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No attempt is made to compile a record by deductible amount, 
because the volume of business which has been written to date 
on a deductible basis has not been sufficiently large to be of any 
value for rate making purposes. 

Experience Rating 
The Public Liabili ty Experience Rating Plan is applicable on 

an intra-state basis in three states: Minnesota, New York and 
Wisconsin. A Public Liabili ty risk written on a deductible basis 
qualifies for experience rating if it has developed an exposure 
during either the latest year or the latest two years of the experi- 
ence period such that the application thereto of the manual rates 
for full coverage (standard limits only) produces a premium of 
the same amount as required for a full coverage risk to qualify 
for experience rating. 

The experience rating of Public Liabili ty risks is in accordance 
with the coverage to be provided on renewal. Full coverage 
experience is adjusted to the deductible basis if the risk is to be 
written on the deductible form on renewal and, vice versa, any 
deductible experience is built up to a full coverage basis before 
using in the experience rating calculation if the risk is to be 
afforded full coverage on renewal. In conformance with the rule 
that there should be only one experience rating modification 
outstanding for a risk at one time, it would be desirable to provide 
that if a portion of the coverage is to be written on a full coverage 
basis and the remainder on a deductible basis on renewal, the 
experience rating calculation should be based on the combined 
data compiled accordingly. For a risk written in such a manner, 
it is the writer's opinion that there should not be separate experi- 
ence rating calculations based in the one case with all of the 
experience adjusted to a deductible basis and in the other case 
with all of the experience built up to a full coverage basis. 

In developing the experience rating modification for a risk 
which is to be written on a deductible basis on renewal, the 
following changes in the Public Liabili ty experience rating plan 
are necessary : 

Actual Losses 
The actual losses experienced under full coverage are reduced 

to an equivalent deductible amount by subtracting the deducti- 
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ble amount from the indemnity payments. Allocated loss 
expense and medical losses are included in full. The adjusted 
indemnity loss is combined with the allocated loss expense and 
the medical losses before separating any loss into normal and 
excess. In dividing actual losses between normal and excess, 
the deductible amount is first subtracted from the normal loss 
amount of Table A and the remainder is used as the normal 
amount for the deductible coverage. 

Line  Of Insurance  

General  F o r m u l a  

Mfrs . '  & Contrs . '  P .  L.  
O. L. & T.  P.  L. 
P r o d u c t  P.  L. 
T h e a t r e  P.  L. 
T e a m s '  P.  L. 
E leva tor  P.  L. 

Expected Losses 

(1) The total expected losses on the deductible basis are 
obtained by multiplying the full coverage premium subject 
at standard limits by the ratio given below for each line 
of insurance, where r is the ratio of the manual rate for 
the deductible coverage to the manual rate for full cover- 

Ratio Applicable to Full Coverage Premium Subject 

.70 r -  (Una l loca t ed  C1. E x p . +  H .  O. Admin .  
+ Insp.  -F- P.  A . )  

.70 r . 19 

. 7Or - -  .18 

.70 r - -  (.155 + Inspect ion cost  ra t io)  

For example, for the O. L. & T. Public Liability line, the 
total expected losses for a risk written on a $250 deductible 
basis for which the discount is .375 would be equal to 
.2475 times the full coverage premium subject (.70 X .625 
- -  .19 = .2475). 

(2) Under arty of the following conditions, the total standard 
limits expected losses (deductible basis) shall be considered 
to be composed entirely of excess standard limits expected 
losses (deductible basis) and in such cases it will not be 
necessary to split either the expected losses or the actual 
losses into the usual normal and excess divisions: 

(a) When the deductible amount is equal to or greater 
than the normal loss amount of Table A. 

(b) When the ratio of the manual rate for the deductible 
coverage to the manual rate for full coverage is equal 
to or less than the ratio given for each line of insur- 
ance in the following table: 
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Line of Insurance Ratio of  Deductible Rate to Full Coverage Rate 

General  Formula  . 7 0 r -  (Unal located CI. Exp.  + H.  O. Admin.  
+ Insp. + P.  A.)  = . 40* (Fu l l  Coy. Perm.  L. R.)  

Mfrs. '  & Contrs . '  P.  L. ] 
O. L. & T. P . L .  t .70r - -  .19 = .40 X .51 
Produc t  P . L .  r = .56 or less 
Thea t re  P. L. 
Teams '  P . L .  . 7 0 r  - -  .18 = .40 × .52 

r = .55 or  less 
Elevator  P . L .  .70r - -  (.155 + Insp. Cost Ratio)  = .40 X 

(.545 - -  Insp. Cost Rat io)  
r = .53 + .86 Insp. Cost Ratio, or less. 

(c) When the normal credibility in all other cases calcu- 
lated as provided for in Rule (5) below is less than 
the excess credibility determined in accordance with 
Rule (4:). 

(3) In cases other than those described under Rules (2a) and 
(2b), the normal and excess expected losses are deter- 
mined by the following formulas: 
(a) The normal expected losses (deductible basis) are 

equal to the product of the ratio given in the following 
table and the premium subject (full coverage). 

Line of Insurance Ratio Applicable to Full Coverage Premium Subject  

General Formula  . 7 0 r  - -  (.40 X Full Cov. Perm.  L. R. + Unalloc.  
CI. Exp.  + H. O. Admin.  + Insp. + P.  A.)  

Mfrs. '  & Contrs. '  P.  L. ] 
O. L. & T. P . L .  [. .70r - -  (.40 × .51 + .19) 
Product  P . L .  [ ~ .70r - -  .394 
Theat re  P.  L. J 
Teams '  P . L .  .70r - -  (.40 X .52 + .18) 

= .701, - -  .388 
Elevator  P . L .  . 7 0 r  - -  [.40 (.545 - -  Insp. Cost Rat io)  

+ .155 + Insp. Cost Ratio] 
----- . 7 0 r  - -  .373 - -  .60 Imp.  Cost Ratio 

(b) The excess expected losses (deductible basis) are ob- 
tained by applying the ratio shown in the following 
table to the premium subject (full coverage). 

Line of  Insurance Ratio Applicable to Full Coverage Premium Subject 

General Formula  .40 (Ful l  Coy. Permissible  L. R.)  
Mfrs . '  & Contrs . '  P.  L. 1 

O. L. & T. P . L .  t .40 X .51 = .204 Produc t  P.  L. 
Thea t re  P.  L. 
Teams '  P . L .  .40 X .52 = .208 
Elevator  P . L .  .40 (.545 - -  Insp. Cost Rat io)  

----- .218 - -  .40 Imp.  Cost Ratio. 

*NOTE: In the Public Liability Exper ience  Rat ing Plan,  the excess s tandard 
limits premium subject  is equal to .40 of  the total s tandard limits 
premium subject.  
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Credibility 
(4) In all cases the excess credibility factor shall be the same 

as for full coverage and, therefore, shall be read from 
Table B using excess expected losses calculated in accord- 
ance with rule (3b). 

(5) The normal credibility factor shall be determined from 
Table B by using the normal expected losses (deductible 
basis) as calculated in accordance with Rule (3a). In the 
event that the normal credibility factor so determined is 
less than the excess credibility factor as determined by 
Rule (4), the excess credibility factor shall be substituted 
and used for normal. 

The derivation of the various ratios specified to be used in 
experience rating Public Liability risks written on a deductible 
basis can be reproduced by referring to the Public Liability Ex- 
perience Rating Plan and to the data given in this paper showing 
the methods employed in calculating the discounts for deductible 
coverage. 

Under'writing Considerations 
From an underwriting standpoint, the risks which it is prefer- 

able to write on a deductible rather than on a full coverage basis 
are those with high accident frequency. Through writing such 
risks on a deductible basis, the assured is directly impressed with 
the necessity for introducing accident prevention measures in order 
to reduce his own share of the incurred losses. Many risks of 
this nature which would produce very unfavorable experience for 
the insurance company if written on a full coverage basis prove 
to be satisfactory when written on a deductible coverage basis. 
Deductible coverage for an assured's retention of such amounts as 
$100 or $250 is most frequently written on Product Public Lia- 
bility risks, department stores for O. L. & T. Public Liability 
coverage, and Theatre Public Liability risks. Many risks of these 
types would be almost uninsurable on a full coverage basis but 
the loss experience can be controlled when the risks are written 
on a deductible basis because of the cooperation which is received 
from the assured through his realization of the monetary loss 
which he will directly suffer if accidents occur. 

As a sales argument, it might be well to recommend deductible 
rather than full coverage for any fairly large risks with a tendency 
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to produce almost no losses. Concerns of this type should be 
willing to carry their risk up to a nominal amount provided that 
the insurance company continues to furnish the necessary service 
and protection against severe losses. On risks of this type, a 
review of the past experience will indicate whether it is likely 
that the discount received by reason of the deductible coverage 
will more than offset the assured's share of the probable incurred 
losses. 

It should be emphasized that the insurance company must 
retain control over the settlement of all losses, regardless of 
amount, and not obligate itself to consult an assured as to whether 
a claim should be settled or contested. Some assureds with their 
coverage written on a deductible basis would want every claim, 
regardless of merit, fought in order to avoid payment under their 
retention of liability, if possible. Whereas the insurance company 
might decide that certain claims should be settled in order to 
avoid the legal expense of court actions, the assured might object 
to making any payments under his retention unless forced to 
through legal judgments. Unless the insurance company retains 
full control of the settlement of all claims, it will be found that 
the cost of allocated claim expense will be increased substantially 
over the average experienced on risks written on a full coverage 
basis. In addition to incurring unusually high allocated claim 
expense through permitting the adoption of a policy of contesting 
all claims, the insurance company might find its portion of the 
indemnity losses increased because of substantial judgments in 
the case of certain claims which would have been settled out of 
court if the decision had been entirely in the hands of the insurance 
company and had not been affected by the assured's judgment. 

In the settlement of losses incurred under a deductible policy, 
it is customary, as previously stated, for the insurance company 
to pay each loss in full and then to secure reimbursement from the 
assured for the portion of the loss for which he is liable because 
of his retention. The usual procedure for securing reimbursement 
is to bill the assured for his portion of each claim immediately 
after the loss is paid. Since some of the losses on a Public Liabil- 
ity policy may not be paid until several years after the policy has 
expired, the claim adjuster should always be certain that it will 
be possible to secure the reimbursement from the assured if the 
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loss is paid in full. Otherwise, the insurance company should pay 
only its share of the incurred loss. This problem should not arise 
in the case of any risk for which the insurance company is still 
writing the current coverage. 

Recommended Alternative Method o] Writing Deductible 
Coverage 

Sometimes, the criticism is expressed by risks written on a 
deductible basis that the insurance company is settling too many 
cases, regardless of liability, and that a considerable portion of 
the indemnity payments made must be borne by the assured 
because of the deductible coverage feature. In these cases, the 
assured undoubtedly feels that the insurance company is paying 
out his money in order to decrease the possibility of loss under 
the insurance coverage. In order to meet this criticism, the 
suggestion is advanced that deductible coverage might be more 
satisfactory and salable if it were written to provide that the 
insurance company and the assured would share equally the por- 
tion of any loss lower than a specified amount. For instance, 
instead of writing $250 deductible coverage on a particular risk, 
it could be provided that the insurance company and the assured 
would share equally the first $500 of any indemnity loss and the 
insurance company would pay in full the portion of any loss in 
excess of $500, subject to the policy limits. The maximum amount 
of loss which the assured would have to pay on any one claim not 
exceeding the policy limits would still be $250. Since the insur- 
ance company would be obligated to pay at least an equal amount 
with the assured in the settlement of every claim, it could no 
longer be accused of needlessly settling claims for amounts within 
the assured's retention in order to avoid incurring any loss under 
its portion of the coverage. 

The discount for this co-insurance coverage would be 50% of 
the usual discount for deductible coverage equal to the total 
amount of loss for which the insurance company and' the assured 
are jointly liable. For purposes of comparison, the discount for 
$250 deductible coverage for O. L. & T. Public Liability insurance 
is 37.5% whereas one-half the discount for $500 deductible cover- 
age would be 23.8%. 
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I t  is the writer's opinion that this suggestion of writing co- 
insurance coverage instead of deductible coverage under certain 
circumstances possesses sufficient merit to justify thorough study 
of this proposal on the part  of .the committees which deal with 
the rate making problems for deductible coverage. I t  may be 
found that this form of coverage contains sufficient advantages to 
warrant  its addition to the plans which are now available on an 
optional basis. 

PART II  - -  EXCESS COVERAGE 

Rate Making Method 

In calculating the rates for excess coverage when the assured's 
retention is less than standard limits, the same distribution of 
incurred losses by size of claim is employed as in calculating the 
rates for deductible coverage. The expense loading is treated 
differently, however, reflecting the difference in the degree of 
service which the insurance company gives under these two forms 
of coverage. Under excess coverage, only the provision for payroll 
audit expense and two-thirds of the provision for Home Office 
administration expense are treated as fixed. Unallocated claim 
expense, inspection, acquisition, taxes, profit, and one-third of the 
Home Office administration expense vary with the premium. 
Reflecting the manner in which losses are adjusted and defended 
under this coverage, the allocated claim expense is necessarily 
treated in the same manner as the indemnity cost. 

The  rate for excess coverage is calculated from the rate for 
full-coverage in this manner:  

R,  = R (1.00 - -  Discount) 

The discount for each line of insurance is calculated by means of 
the following formula, where k is the percentage reduction in 
indemnity losses by reason of Writing the coverage on an excess 
basis : 

.90 X k X (Indemnity + Allocated Claim Expense) 
Discount = 1.00 -- (Acquisition + Taxes + Profit + Inspection 

+ Unallocated Claim Expense + ~ H. O. Admin.) 
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The formulas employed in calculating the discounts for excess 
coverage for the impor tant  lines of insurance are :  

Mfrs . '  & Contrs. '  P. L. & P. D. 
.90X k X . 5 1 0  

Discount ---- 
1.00 --  (.25 + .025 + .025 + .015 + .08 + .025) 
.7914k (Rounded to lower .025 interval) 

O. L. & T. P. L. & P. D. 
Theatre P. L. & P. D. 

.90X kX.510 Discount 1.00 --  (.25 + .025 + .025 + .035 + .08 + .025) 
= .8196k (Rounded to lower .025 interval) 

Teams' P. L. & P. D. 
.90X k X.520 Discount - -  

1.00 - -  (.25 + .025 + .025 + .005 + .08 + .025) 
.7932k (Rounded to lower .025 interval) 

The  formulas for calculating the discounts for excess coverage 
for the Product  P. L. & P. D. and the Elevator  P. L. & P. D. lines 
are on an "a" rated basis. 

Rate Filing with New York Insurance Department 

The Nat ional  Bureau's  filing with the New York Insurance 
Depar tment  for excess coverage is similar to that  for deductible 
coverage. The  filing does not consist of a complete schedule of 
discounts for the various amounts  of assured's retention for each 
line of insurance but  only of the formulas to be used in calculat- 
ing the discounts for the lower amounts  of assured's retention, 
together with an explanation of a modification of these formulas 
to provide for the graduation of the discounts for the higher 
amounts  of assured's retention. The discounts for the higher 
amounts  of assured's retention are graduated by judgment  to 
produce a discount of 100% for a $5,000 retention per claim on a 
s tandard limits Public Liabil i ty policy, or for an assured's reten- 
tion of $1,000 per accident on a s tandard limits Proper ty  Damage  
policy. The  graduation applies to the amounts of assured's reten- 
tion above $1,000 per claim for the Public Liabi l i ty  lines and 
above $250 per accident for the Proper ty  Damage  lines. 

When the assured's retention is in excess of s tandard li'mits, as 
is frequently the situation, the rate  is determined by  taking the 
difference between the excess limits table multipliers for the upper 
limits desired and for the limits of the assured's retention. 
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Suggested Rate Making Formula 

In the present rate making formula for excess coverage, it is 
considered that the provisions for inspection, unallocated claim 
expense, and one-thlrd of Home Office administration should vary 
with the premium. It is the writer's suggestion that this portion of 
the company expenses be considered instead to vary with the losses 
rather than with the premium. If this adjustment is made, the 
formula for calculating the discount for excess coverage would 
be as follows: 

Discount ~ .90 × k X (Ind. + Alloe. CI. Exp. + Insp.+ Unalloc. CI. Exp. + ~ H. O. Admin.) 
1.00 - -  (Acq. + Taxes + Profit) 

This suggestion is made because the present formula for calculat- 
ing the discount for excess coverage does not allow credit for the 
proportion of company expenses contemplated because the de- 
nominator used in this formula is higher than the corresponding 
denominator employed in calculating manual rates. The recom- 
mended formula would produce results more in line with those 
intended by the theory underlying the application of the expense 
loadings in the calculation of excess rates. The discounts pro- 
duced by the suggested formula would be somewhat larger than 
those developed by the present formula. 

Per Claim vs. Per Accident 
Excess Coverage 

The formulas given in this paper produce the indicated dis- 
counts for excess coverage on a per claim basis for the Public 
Liability lines and on a per accident basis for the Property Dam- 
age lines. When excess coverage on a Public Liability policy is 
written on a per accident basis, the discount allowed is .05 less 
than the discount calculated on a per claim basis for all lines 
except Elevator Public Liability, for which .025 is deducted from 
the discount applicable on a per claim basis. For the Property 
Damage lines, excess coverage is always written on a per accident 
basis and never on a per claim basis. 

Minimum Premiums 

Tlae discounts for excess coverage also apply to the minimum 
premium for individual locations or operations on specific risks 
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where the minimum premium is the controlling premium. In  no 
event, however, m a y  the discount for excess coverage operate to 
reduce the premium charge per policy below the minimum pre- 
mium charge (if not in excess of $10.00) which would apply if 
the policy were canceled by  the assured. 

Excess Limits 

The charge for excess limits coverage on a policy writ ten on 
an excess basis is the same as that  which would be made for the 
corresponding excess limits port ion of the coverage on a risk 
wri t ten on a full coverage basis. To  il lustrate the manner  in 
which the final ra te  is calculated for a risk writ ten on an excess 
coverage basis with excess limits coverage the following example 
is given : 

Example--O.  L. & T. P. L. risk subject to Table B 
50/100 limits factor ~--- 1.320 
$250 excess discount m_ .525 

Factor applicable to 5/10 manual rate: 
1.00 × (1.000- .525) ~ .475 
.32 × 1.000 = .320 

Total .795 
If the 5/10 manual rate were $.50, the rate for 50/100 limits, 
$250 excess coverage, would be .795 X $.50, which equals $.398. 

Aggregate Limits 

Theoretically,  the aggregate limit specified for certain lines 
of insurance should apply  on the basis of the gross amount  of 
incurred indemnity losses, including those incurred by  the assured 
under his retention. As a practical matter ,  however, it would be 
impossible to t reat  the policy limits in this manner  where the 
insurance is writ ten on an excess coverage basis. The  insurance 
company would obviously not be able to mainta in  a record of 
the losses settled within the assured's retention and, for this 
reason, it would be necessary to provide that  the aggregate limit 
would apply instead on the basis of the net amount  of losses 
incurred by the insurance company under the excess coverage. 
The premium charge for excess coverage should reflect the exten- 
sion of coverage, of course, where the aggregate l iabili ty under 
the insurance policy applies on the basis of the net incurred losses 
rather  than on the basis of the gross incurred losses. 
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For example, the calculation of the factor applicable to the 
standard limits manual rate for Contractors' P. D. where the 
assured's retention is $5,000 per accident and the insurance com- 
pany is assuming liability in excess of this amount to the extent of 
$25,000 per accident, with an aggregate limit of $100,000 apply- 
ing on the basis of the gross amount of losses, would be as follows : 

Example - -Con t rac to r s '  P. D. risk subject to Table I I  
$30,000/100,000 factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  = 1.68 
$ 5,000/100,000 factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  = 1.42 
Factor  for  $25,000 per accident coverage in excess of 

$5,000 per accident, with an aggregate limit of  $100,000 
applying on the basis of  the gross  incu.rred losses . . . . . .  26 

When, recognizing the impracticability of treating the aggregate 
policy limit in this manner, it is specified that the aggregate limit 
will apply instead on the basis of the net losses incurred by the 
insurance company, the factor calculated in the above manner 
should be increased somewhat to reflect the extension of coverage. 
This adjustment would be similar in character to that which is 
made in modifying the discounts calculated for deductible cover- 
age on a per claim basis to reflect the increased insurance protec- 
tion afforded when the deductible provision is to apply on a per 
accident basis instead. 

Few risks under the lines of insurance involving aggregate 
limits have been written to date on an excess coverage basis. 
Because the whole question of aggregate limits for the casualty 
lines of insurance is still in the experimental stage, no definite 
procedure for determining the proper premium charge for risks 
written on an excess coverage basis has been worked out, but the 
method outlined above appears to offer a reasonable solution of 
the problem. 

Classification Experience 
The experience of risks written on an excess coverage basis is 

excluded from the classification experience employed in deriving 
manual rates. The experience of all risks written on an excess 
coverage basis is reported in total under a specified code number 
for each line of insurance. No attempt is made to compile a 
record by excess amount, because the volume of experience devel- 
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oped is too limited to justify such refinement for statistical 
purposes. 

Experience Rating 

The Public Liabili ty Experience Rating Plan is applicable on 
an intra-state basis in three states: Minnesota, New York and 
Wisconsin. A Public Liabili ty risk written on an excess coverage 
basis qualifies for experience rating if it has developed an exposure 
during either the latest year or the latest two years of the experi- 
ence period such that the application thereto of the manual rates 
for full coverage (standard limits only) produces a premium of 
the same amount as required for a full coverage risk to qualify 
for experience rating. 

The experience rating of Public Liabili ty risks is in accordance 
with the coverage to be provided on renewal. Full coverage 
experience is adjusted to an excess coverage basis if the risk is to 
be written on the latter basis on renewal. Conversely, any experi- 
ence developed on an excess coverage basis should theoretically 
be built up to a full coverage basis before using in the experience 
rating calculation if the risk is to be afforded full coverage on 
renewal. As a practical matter,  this latter adjustment would be 
very difficult, if not impossible, because the insurance company 
would not have a record of the losses incurred by the assured 
under his retention. 

In developing the experience rating modification for a risk 
which is to be written on an excess coverage basis on renewal, the 
following changes in the Public Liabili ty experience rating plan 
are necessary : 

Actual Losses 

The actual losses experienced under full coverage are re- 
duced to an equivalent excess coverage amount  by subtracting 
the assured's retention from the indemnity payments. Allo- 
cated loss expense and medical losses are excluded, except 
where the allocated loss expense was incurred with the insur- 
ance actually written on an excess coverage basis. In dividing 
the adjusted actual losses between normal and excess, the 
assured's retention is first subtracted from the normal loss 
amount  of Table A and the remainder is used as the normal 
amount for the excess coverage. 
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(,-- 
L i n e  o f  Insurance  

General Formula 

,Mfrs.'& Contrs.' P. L. 

O. L. & T. P. L. 
Theatre P. L. 
Teams' P. L. 

Expected Losses 
(1) The  total  expected losses on the excess coverage basis are 

ob ta ined  by mu l t i p ly ing  the full coverage p r e mi um subjec t  
at  s t anda rd  l imi ts  by  the rat io given below for each line 
of insurance ,  where r is the rat io of the m a n u a l  rate for 
excess coverage to the manua l  rate for full coverage 

Ratio Applicable to Full Coverage Premium Subject 

r -- [Full Coverage Expense Loading -- (1.000--r) 
× Expense Loading in Excess Discount] 

r - -  [.490 --  ( 1.000 --  r) .420] 
= .58r - -  .07 
r -  [ .490-  (1 .000-  r) .440] 
= .56r --  .05 
r -  [ .480-  (1 .000-  r) .410] 
= .59r - -  .07 

For  example,  for the O. L. & T. Publ ic  L iab i l i ty  line, the 
total  expected losses for a risk wr i t t en  on a $250 excess 
coverage basis for which the d iscount  is .525 would be 
equal  to .216 t imes the full coverage p remium subject  
(.56 X .475 - -  .050 = .216). 

(2) Under  any of the following condi t ions,  the total  s t andard  
l imi ts  expected losses (excess coverage basis) shall be 
considered to be composed ent i re ly  of excess s t andard  
l imits  expected losses (excess coverage basis)  and in such 
cases it will not  be necessary to split  ei ther the expected 
losses or the ac tua l  losses into the usual  normal  and  excess 
divis ions : 

(a) W h e n  the assured 's  re ten t ion  is equal  to or greater  
t han  the normal  loss a m o u n t  of Tab le  A. 

(b)  W h e n  the rat io of the m a n u a l  rate for the excess 
coverage to the m a n u a l  rate for full coverage is equal  
to or less than  the ra t io  given for each l ine of insur-  
ance in the following tab le :  

L i n e  o f  I n s u r a n c e  R a t i o  o f  E x ces s  Rate to Full Coverage Rate 

General Formula r --  [Full Coy. Expense Loading --  (1.0O0 --  r) 
X Expense Loading in Excess Discount] 
---~ .40 (Full Coy. Perm. L. R.) 

Mfrs.' & Contrs.' P.L. 1" - -  [.490 -- (1.000 --  r) .420] = .40 X .51 
.58r - -  .070 = .204 

r = .47 or less 
O. L. & T. P.L.  "( r -  [.490--. (1 .000-  r) .440] = .40 × .51 
Theatre P .L .  J~ . 5 6 r -  .050 = .204 

r ~--- .45 or less 
Teams' P .L .  r - -  [.480 --  (1.080 --  r) .410] = .40 X .52 

.59r - -  .070 ~ .208 
r = .47 or less 
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(c) When the normal credibility in all other cases calcu- 
lated as provided-for in Rule (5) below is less than the 
excess credibility determined in accordance with 
Rule (4). 

(3) In cases other than those described under Rules (2a) and 
(2b), the normal and excess expected losses are deter- 
mined by the following formulas: 
(a) The normal expected losses (excess coverage basis) 

are equal to the product of the ratio given in the fol- 
lowing table and the premium subject (full coverage) : 

Line of Insurance  Ratio Applicable to Full Coverage P r e m i u m  Subject  

General Formula r -- [Full Cov. Expense Loading -- (1.000 -- r) 
X Expense Loading in Excess Discount 
q- .40 (Full Coy. Perm. L. R.) ] 

Mfrs.' & Contrs.' P.L. i" -- [.490 -- (1.000 -- r) .420 -I- .40 X .51] 
.58r --  .274 

O. L. & T. P.L. } r -- [.490 -- (1.000-- r) .440 + .40 X .51] 
Theatre P.L.  ~ .56 r -  .254 
Teams' P.L.  r -  [.480-- (1.000--r).410 + .40 X .52] 

.59r -- .278 

(b) The excess expected losses (excess coverage basis) are 
obtained by applying the ratio shown in the following 
table to the premium subject (full coverage) : 

Line of Insurance  Ratio Applicable to Full Coverage P remium Subject 

General Formula .40 (Full Coy. Perm. L. R.) 
Mfrs.' & Contrs.' P.L. .40 X .51 ---- .204 
O. L. & T. P.L. ~ .40 X .S1 ~ .204 
Theatre P. L. ) 
Teams' P.L. .40 X .52 ~ .208 

Credibility 
(4) '  In  all cases the excess credibility factor shall be the same 

as for full coverage and, therefore, shall be read from 
Table B using excess expected losses calculated in accord- 
ance with Rule (3b). 

(5) The normal credibility factor shall be determined from 
Table B by using the normal expected losses (excess cover- 
age basis) as calculated in accordance with Rule (3a). 
In the event that  the normal credibility factor so deter- 
mined is less than the excess credibility factor as deter- 
mined by Rule (4), the excess credibility factor will be 
substituted and used for normal. 

The derivation of the various ratios specified to be used in 
experience rating Public Liability risks written on an excess 
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coverage basis can be reproduced by referring to the Public Lia- 
bility Experience Rating Plan and to the data given in this paper 
showing the methods employed in calculating the discounts for 
excess coverage. 

Underwriting Considerations 

Excess insurance is mainly written on very large risks which 
self-insure the smaller amounts of loss but wish to purchase 
insurance protection against an unusual or catastrophic loss, and 
on those risks which insure the primary portion of their coverage 
in one company and purchase the higher limits coverage from 
another. A large part of this excess coverage is written by London 
Lloyds, undoubtedly because the premium charge is less than that 
determined by the rating methods which have been established 
for this coverage by the Bureau companies. 

Except for coverage which involves a severe catastrophe hazard, 
such as on oil refining operations or on theatres, it may be con- 
sidered that business written on an excess coverage b:,sis is desir- 
able provided that the assured's retention is a fairly large amount. 

S u ~ Y  

As stated previously, the main purpose of this paper was to 
assemble the available data on rate making, etc. which may be 
published for deductible and excess coverages. In addition, cer- 
tain observations and suggestions have been advanced by the 
writer with regard to the rating methods and insurance practices 
for these coverages. The information included in this paper may 
prove to be of help to underwriters and others in the writing of 
business under either of these forms of coverage. Undoubtedly, 
some important points may have been omitted unintentionally by 
the writer, but it is likely that any such matters will be treated 
in the written discussions of this paper. 
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EXPERIENCE RATING PLAN CREDIBILITIES 
BY 

FRANCIS S. PERRYIV[AN 

For some time past certain criticisms have been made of the 
Compensation Experience Rating Plan. These have touched on 
various aspects of the Plan; some of them have been directed to 
the way in which the Plan works in particular instances. Other 
criticisms of the Plan have been in respect of some of the more 
debatable questions such as the period of experience to be used 
and the swing of the plan. This is the old question of Stability 
v s .  Responsiveness and some of the critics have shown a surpris- 
ing tendency to ignore the essential conflict between these two 
qualities. With these criticisms, those responsible for setting up 
and administering the Plan can doubtless deal. It is not in any 
way my intention to do more than mention them here as leading 
up to the subject of this paper. The Experience Rating Plan has 
recently been the subject of intensive studies by the responsible 
committees with the objects of seeing what there is of merit in 
the criticisms and of endeavoring to revise the Plan to make it 
better adapted to present-day conditions. The lessons gained from 
the, on the whole, successful working of the Plan over a large 
number of years are, of course, the principal guides in such studies. 

One of the ideas being thus investigated is to see whether the 
Plan could not be simplified, particularly in the actual day-to-day 
process of rating, which is largely done by clerical help not par- 
ticularly well trained in actuarial science, and scrutinized by 
agents, brokers, field men and assureds who, again, are not gener- 
ally experts in casualty rate-making. One specific suggestion is 
that considerable simplicity would be obtained if, in respect of 
the small and medium-sized risks which are a great majority of 
the total number of rated risks, the large or excess loss experience 
were not rated. This idea has a lot of merit and the main purpose 
of this paper is to help it along by working out, systematically, 
the way in which the credibilities should be handled under such a 
plan. In effect under it the excess credibility will be zero unless 
the size of the risk is large, and considerable research and testing 
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has to be done to be sure that such a plan will give consistent 
results and that the excess experience can be worked in satisfac- 
torily for large risks. 

In order to present a logical account of this investigation it is 
necessa,ry first to give a fairly full account of the treatment of 
credibility under the present form of the Plan and this is done in 
the first two parts of the paper. The remaining parts are devoted, 
first, (since it seemed desirable to discuss some definite plan) to a 
brief description of a concrete plan, the multi-split plan,* which 
gives no excess credibility except for large risks. The balance of 
the paper is given up to a full discussion, with examples, of the 
determination of credibilities under this Plan. 

While the paper discusses a particular Compensation Experi- 
ence Rating Plan, I have tried to treat the question in such a way 
as to bring out the principles that should be used with the thought 
that these principles will be applicable to any similar experience 
rating plan, whether for Compensation or for any other kind of 
insurance, for which experience rating is suitable. 

PART I 

CREDIBILITIES IN No SPLIT PLANS 

1. Analysis o] Modification for Simplest Case--No Split Plan. 
First of all we will deal with the case of an experience rating 

plan with no splits, that is, where all losses (loss costs) are used 
with equal weight. In this case the ordinary formula for the 
modification (that is, the multiplier to be applied to manual 
rates) is 

ZA + ( l - - Z )  E (1) 
E 

where A denotes the actual losses 
E denotes the expected losses 

and Z is the credibility assigned to the risk. 

In this paper I will not deal with questions of loss or payroll 
modification factors, or the number of years experience used, and 

* I want to make it clear that no implication is intended that I was the 
originator of the multi-split plan. I wish I had been. 
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will assume that these are all incorporated in the "actual" and 
"expected" losses. 

This modification can be put in the form (which I shall often 
have occasion to use later) 

A (2) 
1 - z + z -  K 

Note that this expression is in three parts :-- 

(i) unity, corresponding to no change from manual rates, 
as, for instance, if Z = 0 

(ii) - -Z,  being the credit for clear experience, that is, if 
A = 0  

(iii) + Z  A being the charge for the actual losses of A. and 

2. K Formula for the Credibility. 

The values to be given to Z in this modification are usually 
determined from the formula 

E (3) 
E + K  

where K is a constant, i.e., does not vary with E. 

Substituting this in (1) we get 

A + K (4) 
E + K  

In practice we can obtain the modifications either from (1) or 
from (4). I f  we use (1) we must have a reference table of Z 
from which to get the value to be substituted in (1). If  we use 
(4) we need only to know the value of K. I t  is therefore somewhat 
easier to use (4) in this simple case but, as we shall see, when 
we come to use a split plan with provision for self rating for large 
risks, it is then easier to use a formula analogous to (1). 

The value of K is determined from consideration of the "swing" 
it is desired to give the plan. K is usually fixed so as to give for 
a certain sized risk a definite credit (e.g., 10%) for clear experi- 
ence or a definite charge (say 25%) for a single maximum loss. 

The expression (3) gives for Z a value between 0 and 1, continu- 
ally increasing as E increases but never quite reaching unity. In 
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fact if Z is plotted as a function of E, Z moves along a branch of 
a hyperbola which has Z ~- 1 as an asymptote. (See Fig. I) .  

.J 

7. ;#  

P < 
Fia'. Z.  

3. Conditions to which Z must be Subject. 

At this point it is advantageous to set down some conditions 
that  the credibility Z should satisfy. These are general conditions 
derived from a priori considerations, and are applicable to the 
more complicated rating formulas we shall consider later. 

(i) The credibility should be not less than zero and not 
greater than unity. 

(ii) The credibility should increase (or more strictly speaking 
not decrease) as the size of the risk increases. 

(iii) As the size of the risk increases the percentage charge for 
any loss of given size should decrease. 

(i) and (if) are obvious requirements; (iii) is perhaps not quite 
as evident at first, but a little thought will show it is desirable 
that, given two risks with differing expected losses, then if both 
have a single actual loss of the same amount the addition to the 
modification on account of the single loss should be less for the 
larger risk. 

For instance, if we have two risks, the first with expected losses 
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ol 1,000 and the second with expected losses of 10,000: if each 
have a loss of 5,000, then on account of this loss 

(a) by (i) above the addition to the premium in each case is 
positive and not greater than the equivalent of the 5,000 
loss (that is if the expected loss ratio is 60%, the addition 
is not more than 8,333) ; 

(b) by (ii) the addition is greater for the second risk than for 
the first ; and 

(c) by (iii) the addition is a smaller percentage of the (man- 
ual) premium for the second risk than for the first. 

If we consider large self rated risks the reasons for (iii) becomes 
perhaps clearer: For these risks the addition to the premium is 
the same for a given loss of say 5,000, whatever the size of risk 
(for example the addition is 8,333 if the expected loss ratio is 
60%) but the percentage addition gets smaller as the risk gets 
bigger. 

The conditions mentioned can be expressed mathematically as 

(i) O~Z-----1 } 
(ii) Z' is not negative (5) 

(iii) ( Z / E ) '  is negative 

where to economize space and to facilitate printing we have 
dZ 

employed the common notation of Z' for ~-~ : similarly we write 

d W  d M  W' for ~-~-, M' for ~ and so on where W, M, etc. are functions 

of E. All differentiations are to be understood to be with respect 
to E. We have also written above Z / E  for the constantly occur- 

Z ring expression-~-and we shall often employ this notation. ( Z / E ) '  

d Z means of course ~-~ ~--. We shall also often say "Z increases" or 

" Z / E  decreases" meaning "Z increases as E increases" or " Z / E  
decreases as E increases" as will be clear from the context. 

It is easily seen that Z as determined by (3) fulfills these 
conditions: for as E is positive (and K also) Z is 2> 0 and ~ 1: 
also Z'----K / ( E + K ) 2 and is positive, while ( Z / E ) ' - -  - -  I [ ( E + K ) 2 
which is negative. 
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A useful geometrical interpretation of the conditions is as 
follows : 

Plott ing Z as a function of E (as in Fig. I which shows the 
curve Z ----- E/(E + K) ) 

(i) means the curve must be bounded by the E axis Z - - 0  
and by the straight line Z = 1 parallel to it ; 

(ii) means that as E increases the curve must always rise from 
Z = 0 towards Z = 1 or at most be parallel to the E axis 
or in other words the tangent at P must slope upwards 
from left to right or at most be parallel to the E axis ; 

(iii) means that  the tangent must pass above the origin O and 
cut the Z axis above O; for the tangent at P cuts the Z 
axis at T where O T : Z - - E  Z',  (where E, Z are the co- 
ordinates of P ) ,  and the condition (Z /E) ' :  (E Z'--Z)/E 2 
is negative means that Z - -  E Z'  is positive. 

4. Sell Rating. 
In paragraph 2 we have seen that formula (3) for Z gives values 

that continually approach unity as E increases but  never reach 
that value. 

For practical reasons it is often desirable that for risks over a 
certain size the credibility Z be exactly unity. This certain size is 
called the self rating point and risks with credibilities equal to 
unity are called self-rated risks. We will denote the value of E at 
the self rating point by S. So for E _> S, Z must be unity. 

The question now arises as to the proper way to modify formula 
(3) so as to reach unity at S . .Or ig ina l ly  all that  was done was to 
draw a straight line from some arbi t rary point (Q1, Q1/(QI + KJ) 
to the self rating point (S, 1) (see Fig. I I )  and use for Z between 
Q1 and S the values given by this line. This however gives discon- 
t inuity to the values of Z at Q1 and at S. So instead of using an 
arbi t rary  point Q~, a tangent was drawn from the point (S, 1) 
touching the curve Z = E / ( E + K )  at E = Q 2 .  This is the 
present practice and does away with the discontinuity at Q2 but 
leaves that at S. I t  would have been better, while making the 
change to have drawn a curve (e.g., a second degree parabola) 
touching the line Z = 1 at E - - S  and also touching the curve 
Z : E/(E + K) at E = Q. (See Fig. I I ) .  

(Note : We shall use Q generally to denote the value of E at the 
point of departure from the original credibility curve.) 
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Let  us work out the equations of the tangent s qa and the touch- 
ing parabola  s q. 

Z. 

---r_- A 

Fig'. [ [ i  

The  tangent to the (hyperbola)  Z - - - E / ( E  + K) at  the point 
E = Q2, Z - -  Q~(Q2 --[- K) is 

E K + Q2 -~ 
z _  

(Q2 + K) "° 
and this passes through E = S, Z = 1 if 

S - - K  
Q2 = 2 

4 K  
The tangent is then Z - -  1 (S + K)  2 ( S - -  E )  

(6) 

A simple parabola  of the m-th  degree, Z -  1 -  H ( S -  E ) %  
where H is a constant and m is <~ 1 will touch Z = 1 at  E = S. 
I t  will also totich Z = E/ (E  + K) at E = Q if 

K 
_ H (S - -  Q)m for each must  equal I - -  Z Q + K  

K 
(Q + K)  2 = H m (S - -  Q ) m - ,  for each must  equal Z'  

from which S - -  Q 
m =  O +-----R 

(7a) 
K m  

H _  
(S -- Q)m-rl 
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Thus we can either (i) choose ra (greater than one) and 

S - - m K  ] 
then Q -  --m-+' i - -  

K (m + 1),.+1 | (7b) 
and H =  m-~-~K- - - -~ -~ l j  

or (ii) choose Q (which must be less than Q2 - -  (S - -  K ) / 2 )  
then m and H can be calculated from equations (7a). If  Q is 

s 
taken as zero m - -  S/K,  H : S-~'. 

Thus by taking m > I and _< S/K,  or Q -> 0 and < (S --  K ) / 2  
we can obtain the equation of a simple parabola (not usually a 
second degree parabola) which touches the credibility curve 
Z - - E / ( E + K )  at Q and touches the line Z : I  at S. The 
credibili ty to be used will be that given by Z - -  E / ( E  + K) from 
0 to Q, that given by Z = 1 -  H ( S - - E )  '~ from Q to S, and 
Z = 1 for E > S. 

To determine which parabola (or which value of Q to use, 
which is the same thing) other considerations (such as the 
credibilities to be given for various values of E)  have to be 
invoked. Probably for most purposes the second degree parabola 
obtained by putting m = 2 will be satisfactory. For this 

S - - 2 K  
m : 2 Q -  3 

(s) 
27 K (S - -  E)  ~ 

Z - - 1  
4 (S + K) a 

This is (in an unfamiliar guise or disguise) the familiar "square 
root" formula used elsewhere in casualty actuarial science as a 
credibility formula. 

Note  that the case of the tangent can be deduced by putt ing 
m : l .  

Note  also that if Q is made equal to zero we use the parabola 
all the way from 0 to S and the original credibility curve has 
apparently been dropped entirely. Its influence, however, is still 
present in determining the slope of the parabola at E : 0. This 
case can of course be treated separately as the use of a family 
of curves : - -  

S (9) 

where the parameter m has to be settled from other considerations 
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such as the swing to be given to the plan. It will probably be 
found in many cases that a credibility curve of this type will rise 
too fast, or in other words if it gives satisfactory values for small 
values of E it will give too large values for intermediate values. 
For example this would usually be so if we took m = 2 to get the 
"square root" formula. 

I t  is important to note that as all the parabolas suggested.are 
concave to the E axis the conditions (5) of paragraph 3 are 
complied with. Z is between 0 and 1, Z' is positive and so is 
Z - - E  Z'. This is also true of the straight line tangent. 

In applying credibilities as thus adjusted to rise to unity at the 
self rating point it would be very complicated to use the formula 
in each case, as suggested for the second alternative method in 
paragraph 2. It is apparently better to use the first alternative 
there mentioned and have a table of Z values to which reference 
may be made to get the proper value for a given E ; in other words 
to use as a working formula (1) as opposed to a modified (4). 

5. Another Method o] Reaching Self Rating. 

The last sentence represents the general view in the past. How- 
ever, we can retain most of the advantages of using a formula like 
(4) by proceeding as follows :--For values of E greater than Q 
calculate Ks from 

E 
Z - -  - -  E q - K s  

where Z is the credibility value from the parabola: thus 
Ks = E (1 -- g)/g.  Construct a table for K~ for all values of E, 
putting Ks = K for E < Q. Then apply formula (4) thus 

modification = -A + K B (10) 
E +  Ks" 

By this method the great majority of risks will be rated by the 
simple formula (4) with a constant K and for large risks all that 
is necessary is to ascertain the value of Ks and use the same 
simple formula. In practice, however, the complications intro- 
duced by the present method of splitting into normal and excess 
would preclude the adoption of this scheme. 

This suggests, nevertheless, another method of attaining self 
rating, namely, by using (4) and gradually reducing the constant 
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K as E goes from Q to S. Thus if we were to construct values of 
KE so that, at Q, K ~ - - K  and K'~ = 0 and, at S, K ~ - - 0  and 
K ' s =  0 we would get credibility values which would join 
smoothly with those given by Z = E/(E-b K) at Q and with 
Z = l a t  S. 

We will not at present pursue this further, but as will be seen 
later this idea is used in the more complicated questions of split 
plans and multi-split plans. 

6. Justification for Departing ]rom Usual Credibility Formula. 

At this point it would seem desirable to see what theoretical 
objections there may be to departing from the usual or standard 
credibility formula g -- E/(E + K) or, to put it the other way, 
whether we can justify departures such as dealt with above. The 
first thing to be remembered here is that the standard credibility 
formula itself does not give an exact measure of the proper 
credibility that shall be given to the risk experience. It is an. 
approximation to an approximation of an expression for the 
credibility that was based on some necessarily rather arbitrary 
assumptions as will be seen from the classic papers of Messrs. 
Whitney and Michelbacher, (P.C.A.S., Vol. IV), describing the 
genesis of the present form of experience rating. I do not mean 
to be understood to be attacking the general validity of the usual 
formula or to be advocating.its abandonment. The formula is a 
very satisfactory, practical instrument that gives credibility 
values conforming in a reasonable manner to what we would 
expect and it is because of this that it has stood the test of time. 
I do mean to state, however, that any not too violent departures 
from the formula arising out of the self-rating adjustments given 
in the preceding paragraph cannot be condemned merely for the 
reason that they are departures. If--as they do--these departures 
give values that also are reasonable in the light of our a priori 
judgment and that conform to the criteria of paragraph 3, then 
our system of credibility values is just as defensible as those given 
by the unadulterated standard credibility formula. 

To anticipate a little so as to collect together all the remarks 
on departure from the standard formula, similar considerations 
apply to the usual form of split plan dealt with in Part II. As 
for the multi-split plan dealt with in the remainder of the paper, 
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the question there arises as to the validity of the method used of 
handling the excess credibility. This is kept at zero for small and 
medium-sized risks and for large risks is brought up to unity at 
the self-rating point. If  the excess portion is considered by itself 
there is little theoretical justification for this procedure but excess 
experience is excess and always arises in connection with the corre- 
sponding normal experience and never by itself, so we must con- 
sider the normal and excess parts together. Then whether we 
look at the risk's average or over-all credibility or whether we 
look at the effect of any reasonable combination of normal and 
excess experience we will find that the credibilities by the multi- 
split plan are not unreasonable. 

PARr I I  

CREDIBILITIES IN SPLIT PLANS 

7. Application to "Split" Plans. 

So far we have dealt with a no-split plan as explained in para- 
graph 1. We now shall consider the necessary modifications of 
the preceding theory so as to apply it to a split plan. I t  is not my 
intention to deal with the history of experience rating (for which 
see Mr. Kormes' recent papers, P.C.A.S., Vols. X X I  and X X I I )  
and so I will merely state here that almost invariably losses 
(both Actual and Expected) are divided into "normal!' and 
"excess," that is to say the risk is considered in two parts;  first, 
the experience on losses limited to a certain amount per case (say 
$1,000 indemnity and $100 medical), this being the " n o r m a l "  
part ;  and second, the experience on the loss cost in excess of 
this certain amount, this being the "excess" part. The expected 
losses are divided in the same way (from the available statistics) 
and the final rate for the risk is the sum of the adjusted rates for 
each of the two parts. 

Less credibility is given to the excess losses since they are more 
unusual. The reason for making the split is fairly obvious. With- 
out a split a single loss of, say, 8,000 gets as much weight as six 
losses of 500 each and it is both theoretically and practically 
desirable to give the six losses much more weight. 

The rating formula is as follows where E,,  d , ,  Z ,  denote the 
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normal expected losses, actual losses and credibility respectively 
and Ee, Ae, Z~ are the same for the excess part, (note that 
E,  Jr- Eo --  E and A,, -~- A~ = A). 

Modification - -  E'-A Z,, A. + (1 -- Z,,) E. + E~ Z~ A~ + (1 - -  Z~) E~ 
E E. E Eo 

_ Z , , A . + ( 1 - - Z , ~ ) E . + Z ~ A . + ( 1 - - Z . ) E .  (11) 
- -  E 

If as usual we use 

E.  for Z. and E~ for Z~ 
E.  + K. Eo + Ko 

(where by making Ko much larger than K. we give much less 
credibility to the excess losses) we get for the modification 

E. A ,~+K.  E~ A~+K~ 
E E . - b K .  + E Eo+K~ 

which is not subject to much simplification for working purposes. 
In fact, it is easier to read Z,, and Zc out of a prepared table and 
apply (11) particularly as (i) the normal and excess ratios E . / E  
and Eo/E vary for risks according to the classifications involved 
and (ii) by using (11) it is easy to modify Z.  and Zo (in accord- 
ance with the principles set out in Part I) to attain self-rating at 
S,, and S, respectively (these self-rating points usually differ). 
Z,, and Zo are usually brought to self-rating by means of tangents 
as shown in paragraph 4, equations (6), although I think it would 
be better to use a second degree parabola as per equations (8). 

It is to be noted that since both Z,, and Z~ comply with the 
conditions (5) of paragraph 3, so does also the combination of the 
two in (11) whatever be the proportions of the normal and the 
excess portions. 

8. Analysis o] Split Plan Modification. 

It is useful to note (for it will be needed later) the following 
analysis of (11). 

A. E~ A~ 

(12) 

E"f-z. z , , ~ } +  - + E.j o r l + E [  + EE----~{ Zo Z o A ' [  
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This is analogous to the analysis in paragraph 1 of expression 
(1) into (2) : here the parts are: 

(i) un i ty (equa l  to E~_~Eo). 

(ii) (a) --Zn En/E the credit for clear normal experience. 
(b) --Z, Ec/E the credit for clear excess experience. 

An An En 
(iii) (a) +Zn g -  or Zn ~ • r the charge for the actual 

normal losses of An. 

A, A, E, 
(b) +Zc  ~- or Z , ~  • ~-- the charge for the actual 

excess losses of A~. 

PART III  

THE MULTI-SPLIT PLAN--DERIVATION OF FORMULAS 

9. The Multi-Split Plan. 
The present state of the experience rating plan (as far as the 

scope of this paper is concerned) is practically as described in 
Part II. Recently, however, studies have been made with a view 
to improve the plan and the remainder of this paper arose out of 
considering some aspects of suggestions which took the form of 
(i) advocating the so-called multi-split plan and (ii) endeavoring 
to reduce the working formula to as simple a form as possible, the 
aim being something like (4). 

The so-called multi-split plan consists of a different way of 
dividing the total losses into "normal" and "excess", or rather as 
originally proposed, it reduced all losses to normal losses leaving 
out of account the remainder (or excess) losses, which are not so 
great as under the ordinary plan. The principle invoked is to take 
the first (say) 500 of each loss at its face value, the next 500 at 
(say) two-thirds of its actual value or at a reduction of one-third, 
the next 500 at another one-third reduction, namely, four-ninths 
of its actual value, and so on. Thus a very large loss could not be 
taken at more than 1,500 (using the above valueg which are 
illustrative only). The reduction is achieved by means of a table 
of discounted values showing the discounted value to be used for 
each size of loss exceeding 500. For losses not greater than 500 
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the full value is to be used. Thus a loss of 1,000 would have a 
discounted value of 833 (equal to 500 plus two-thirds of 500), 
a loss of 1,500 a discounted value of 1,055 (equal to 833 plus 
two-thirds of two-thirds of 500) and so on. Intermediate values 
(e.g. for a loss of 800) would be shown in the tables, calculated 
from the f o r m u l a : -  

Discounted value for loss of x (x > 500) = 1,500 1 -- (2/~ 

or if a is the starting point (corresponding to the 500 above) and 
p ( <  1) is the discounting ratio (corresponding to the 2/~ above) 

1 -- pa 
Discounted value for loss of x (x > a) --- a ~ (13) 

1 - - p  

The maximum discounted value is obviously a / (1  - -  p). 

From the risk's experience the discounted losses A,, would be 
determined (it being necessary to enter the table of discounted 
values only for losses > a) and from collective statistics the 
corresponding expected discounted losses E, would be determined. 

From A~ and E~ by a simple credibility formula (several sug- 
gestions as to this are given below) the risk's modification would 
be calculated. For the great majority of risks, no attention would 
be paid to the "remainder" losses A - - A ,  (or excess losses) the 
experience on these being brought in only above a certain size of 
risk (i.e., after a certain Q point) to attain ultimate self-rating 
(at a certain S point). 

It is not my purpose here to go into the details or to discuss 
the soundness or otherwise, or the merits and demerits of the 
multi-split plan except to say that I believe the idea to be a good 
one (better than the current split-plan) and that the discounted 
values given by the exponential curve (13) seem, from tests and 
from theoretical considerations, to give a good approximation to 
the relative weight that should be given to losses of various sizes. 
I hope to give a fuller account of these tests, theoretical and 
practical, at another time. In this paragraph I have given the 
above brief account of the plan so as to render intelligible the 
ideas of the remainder of this paper which is concerned with the 
credibility formulas to be used in connection with the multi-split 
plan or any other plan where the excess credibility used is zero up 
to a certain (Q) point and then is gradually brought up to unity 
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at a self-rating (S) point as is in effect done in the multi-split 
plan. In any case it is not desirable to pass judgment on the 
multi-split plan until an exploration has been made of how to 
manage the credibilities this plan is to grant. I t  is the main 
purpose of this paper to do some of this exploring. 

10. First Formula/or the Modification. 

The first formula we shall consider for the modification to be 
used in the multi-split plan is arrived at in this way. 

If  in (11) we put  Z,  - -  0 we get 

ZnAn+ ( I - -Zn)  E,,-I-E,, 
r 

E 

and now if, for simplicity, we put  Zn : E/(E q- K) (instead of 
the usual En/(En + K,,.)) we get 

A,,.q-Eeq.-K 
E + K  

and we take this for the modification when E <~ Q, when Z~ - -  0. 
Now we can get self-rating by adding A m (An n t- Eo q- K)  or 

A~ - -  E~ - -  K to the numerator  of this expression and subtracting 
(E + K ) -  E or K from the denominator:  we accordingly use 
for the modification for E > Q 

A,,.+ E~+ K-I -W ( ,4o--E~--K) 
E + K - - W K  

where W is to be zero for E ~< Q and uni ty  for E ~ S, and in 
between zero and unity for E between Q and S. 

Thus :  

Modification - -  A~ + E~ + K 
E + K  

for E ~< Q (14) 
a n d =  A,.. + E,~+ K + W (A,.--E,,-- K) 

E.ff- K ( l - - W )  
for E > Q  and ~<S 

where W is a function of E (to be determined),  equal to zero for 
E - -  Q and rising from 0 to 1 as E goes from Q to S. 

This is perhaps not quite as simple as a formula (see (31)) to 
be considered later but  I deal with it first because of the greater 
ease of handling the theoretical work. 
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It  will be observed that if A. = E.  (and A~ = Eo if E > Q) 
the modification equals unity as it should. 

Now (14) can be analyzed into: 

n a for 
1 E + K  E + K  

E,  + A, (15) 
and 1 --  E+K ( I - - W)  E+K ( l - - W )  

W E~ + W Ao for E > 
E+K ( I - - W)  E+K O--IV) 

whence by a comparison with (12) 

E 
Z . =  .E + K ,Ze - -O  

E W E  
Z~ = E+K ( l - - W ) '  Zo = E+K ( l - - W )  

W e s e e t h a t Z ~ = 0  for E = 0  

for E < Q 

for E > Q 

(16) 

a n d Z . = Z e = l  for E = S  where I V = I  

also Z.  > Zo for E < S (except for E - -  0) 

I t  will be noted that here, and this is true generally of the 
multi-split plan as we shall discuss it, that there is only one self- 
rating point, not one for normal losses and one for excess as in 
the case of the present plan. This is deliberately done as one 
means of simplification, and is justifiable if the self-rating point 
is not too low. 

11. Conditions ]or W to ]ulfill. 
Before proceeding to the determination of W, it is necessary to 

consider how this function must behave. We see at once that as 
well as W = 0  for E = Q  and W = I  for E = S ,  we must have 
W'--  0 for E = Q and for E = S in order that we have smooth 
junctions with Z~ = E/(E + K) and Ze = 0 at E = Q and with 
Z , = Z , - -  1 at E = S .  

Furthermore we must also determine W in such a manner that 
the credibilities comply with the conditions (5), paragraph 3. 
For E < Q, Z.  obviously complies with these (as has been shown 
above) and so does Zo and therefore so does any combination of 
Z. and Z,. 
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For E > Q both Z~ and Z~ comply with (5i) but,. on the other 
hand, Z~ cannot comply with (5iii) as will readily be seen from the 
geometrical interpretations of this condition given in paragraph 3. 
As Z~ has to rise from zero at E = Q to unity  at E =  S the 
tangent to the curve Ze : function of E must, at any rate for the 
first part of the range E : Q to E = S, cut the Z~ axis below the 
origin (see Fig. III) .  This of course applies to all varieties of 
plan where Zo : 0 up to a point E - -  Q and then rises to unity at 
a point E = S, in such a manner that there is a smooth junction 
at Q. 

J 
j J 

J 
j 

J 

/ 
. /  

Let  us consider, however, any single loss and let the ratio of 
the excess portion of this to the normal be 0. 

Since we can have a "normal"  loss with no excess portion but  
cannot have an "excess" logs without  a corresponding "normal"  
portion, it follows that 0 can range from 0 to some maximum value 
which we will call a. To  take the illustration given in paragraph 9 
where ~ = 500 and p = 2/~, if the maximum possible actual  loss 
is 7,500, it is easily seen that  a will be very nearly equal to 4 
for the maximum normal loss is 1,500. (The actual value of a 
in this case is 4.01). 
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Then it is Z~-~-0 Ze which must comply with the conditions 
(ii) and (iii) of (5) and for all possible values of 0. Since 0 can 
be zero, Z,, must certainly comply with these conditions; and 
then Zn -~- 0 Z~ will also comply for all values of 0 if it complies 
for the maximum value of 0 regardless of whether Ze complies or 
not, for the conditions in question are linear in Zn and Ze. Thus 
we must have Z~ and Z~-+-aZ~ (which we will call ~) both 
complying with (ii) and (iii). As regards condition (ii) it is 
desirable (but not necessary) that Z6 also comply (and this can 
be arranged.) 

We observe that  at Q ¢/E--1/(Q + K) and at S it equals 
(1 + a)/S so that for ¢/E to decrease from Q to S as required by 
conditions (iii) we must have 

S >  ( l + a )  ( Q + K )  0 7 )  

This is of course a condition limiting the choice of S when Q has 
been chosen and vice versa. 

12. Examination o/Conditions 
We see from (16) and from 

E ( I + a W )  
~ : Z ~ + a Z ~ :  E + K ( 1 - - W )  (18) 

that we can either determine W directly or first settle on ~; from 
which we can get W and the other functions. Before deciding 
which we will do we shall first collect together and "boil down" 
the requirements that must be fulfilled. 

A. Terminal Conditions 

(i) W must b e 0 a t E = Q a n d l a t E : S  
W' must be 0 at Q and at S 

(ii) Z ,  must b e Q / ( Q + K )  a t E = Q a n d l a t E : S  
Z' .  must be K/(Q + K) °- at E : Q and 0 at E : S 

, (iii) ~ must b e : Z .  a t E : Q a n d : l + a a t E : S  
~' must b e = Z ' , a t E = Q a n d - - 0  a t E = S  

(iv) Z~ must b e 0 a t E : Q a n d : l a t E = S  
Z',  must be 0 at E : Q and at E : S 

I t  is easily seen that any one of the sets of conditions (i) to (iv) 
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is equivalent to the other three, e.g., if (iii) holds then (i), (ii) 

and (iv) must. 

B. Conditions for E > Q and < S 

As E increases 
(i) Z .  should increase 

(ii) Z,,/E should decrease 
(iii) ~ should increase 
(iv) ~/E should decrease 

I t  is also desirable but not mandatory that  in addition 

(v) Ze should increase 

(vi) W should increase 

(The solutions given will comply with (v) and (vi)) 

Let us see if all the B conditions are independent and if not let 
us reduce them to the fewest possible. 

First expressing Z.  in terms of ~ by eliminating W from (18) 
and the expression for Z .  in (16) we get 

aE -4- ~ K (19) 
Z,,--  aE + (a-4-1) K 

Differentiating* this 
{a E-l- (a-4-1) K)  2 Z',=a K (a -F l - -~) -b(a  E -{ - ( a+ l )  K} K ~' 

and as a -b 1 --  ~ is positive, we find that  Z'n is if ~' is. So B (iii) 

includes B (i). 
Also 

Z.__~ _ ,~ "4- K ~ / E 
p. --  a g +  ( a + l )  K- 

and it is obvious, without differentiating, that if ~/E decreases as 
E increases, so does Z,/E. Thus B (iv) includes B (ii). 

Further, differentiating (18) we get 
{E-]-K ( l - -W)}  2 ~ ' = K  ( l - - W )  (1-4-aW)-l-{a E-I- (a-~-l) K}E W" 

* We shall frequently have occasion to differentiate an expression of the 
X form Z = -y" where X, Y and Z are functions of E. To save space we will 

Y X ' - - X Y "  
usually not write the result in the form Z' - -  yz but instead will 
put it in the form 

Y ~ Z ' = Y X ' - - X Y '  
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which shows that if W' is positive so is ~'. Thus B (4~) includes 
B (iii) and therefore also B (i). 

Also, as Z, -- W Z,, if IV' is positive and therefore Z', is, so is 
Z'~. Thus B (vi) includes B (v). 

The B conditions therefore can be reduced to: 

B (iii) /~ should increase 

B ( i v ) ¢ / E  should decrease 

which are mandatory, or to the following which comprises all the 
mandatory and desirable conditions: 

B (iv) ¢ /E  should decrease 

B (v~ W should increase 

We could now proceed for example to make Z~ go from its value 
Q/(Q + K) at E = Q, to 1 at E --  S (using the methods of para- 
graph 4) and see whether the resulting Z ,  values gave W and 
values which complied with B (iv) and B (iii) or B" (v~), but this 
is an indirect way of working. I t  is better to determine one of 
the functions so that the conditions are directly complied with. 
I t  appears that the most suitable function to operate on is either 
/~ or W for these are the functions appearing in the conditions 
B (iv), B (iii) and B (v~. 

I have found that ~ is somewhat preferable. I construct a 
formula for it so as to satisfy B (iii) and B (iv) and then find it 
also satisfies B (v~. 

The alternative of constructing W itself so as to comply with 
B (v0 and B (iv) is a little more complicated but (as shown in 
Appendix I I I )  leads to identically the same results as by the 
method I have used, namely, constructing ~ first. 

]3. Construction o] ~. 

We have then to construct ¢ so that (i) at E = Q, ¢ equals 
Q/(Q + K) and ~'-- K/(Q + K)-°; (ii) at E --  S, ~ equals 1 + a 
and ~' - -  0 ; (iii) ~ must be always positive, and (iv) (F/E)' must 
be always negative. I t  is understood (17) that S >  ( l + a )  (Q+K). 

We could try drawing a simple parabola of the m-th degree as 
in paragraph 4 from (S, 1 + a) touching the curve E/(E + K) 
a t  E --  Q, but this is possible only if the tangent at E --  Q to the 
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curve E / ( E  + K) cuts the line ~ -- a + 1 at E --  $I where $1 < S. 
It is easily found that 

K Sl --  (Q + K) 2 (a + 1) - -  Q2 
while $2 the minimum value of S from (17) is given by 

K S 2 - - K  ( Q + K )  ( a + l )  
and therefore 

K ($1 --  S2) = Q {a Q + (a + 1) K} and so Sl > S2. 
So if S lies between Sx and $2, no such parabola can be drawn. 

(What the above proves is that if S is between S~ and $2, the 
curve for ¢ must contain a point of inflexion between Q and S 

which is evident if a diagram is drawn.) 
We could use in some cases a non-simple cubic parabola of 

the form 
¢ - ' -  a l  ( S  - -  E )  a -I- a2  ( S  - -  E )  2 ~i- az (S --  E) + (1 "1- a) 

but this again would not work for all combinations of Q, K and S 
and in any event if we used such a parabola we would have to 
investigate to see that the necessary requirements for ~7 and W 
were met, and this would lead to many restrictions. As we are 
looking for a universal construction we must try something else. 

14. Construction o] ~ by Method Finally Used. 
I have accordingly devised a method of constructing an expres- 

sion for ~ which will give the required values to ~ and its first 
differential coefficient at both E -- Q and E --  S and for which 
continually increases and ¢/E continually decreases as E increases. 
In order not to burden the body of the paper unduly with mathe- 
matics, I have relegated the details of this construction to 
Appendix I. However, in order to preserve continuity I have 
numbered the equations in that appendix just as though the 
appendix were placed here; thus equations (20) to (27i) inclusive 
are to be found in Appendix I. 

The construction is given in detail but it will be seen that all 
the calculation of the constants is contained in the equations 
(27b) to (27g). Then from (27h) and (27i) ~ is readily obtain- 
able for all required values of E from Q to S. 

15. This Construction Fulfills Required Conditions. 
From ~ as thus determined W is found from (18) which gives 

W - -  (~: - -  1) E + / ~  K ( 2 8 )  

. , E + ~ K  
from which W is readily calculated for values of E. 
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If our object is to calculate W as quickly as possible, we can 
eliminate the step of calculating ¢ from Y--see equation (27i)-- 
and use instead 

W =  E + K - -  Y 
a Y + K - ( 2 8 a )  

We also have for E from Q to S, 

aE+!;K 
Z,,-- a E +  (a+ l) K 

Ze-- (~;-- 1) E-~- ~:K (29) 
a E + ( a - I - 1 )  K 

These of course give the proper values to Z., Z,, Z'. and Z', at Q 
and at S. Also of course W, Z., Z~ are all between 0 and 1 and 
Z.  > Ze (because ¢ < a + 1). 

We also know from paragraph 12, that as ¢' is positive and 
(¢/E)" is negative Z'. is also positive and (Z./E)" is negative. 

We can prove that IV (and therefore also Z,) increases with E 
for our construction. The proof will be found in Appendix II. 

This completes, for the moment, the discussion of formula (14) 
for the modification. Let us note, however, that the construction 
for W does not depend upon the value of the excess ratio EJE or r. 

16. Second Formula ]or the Modification. 
We will now consider another formula that has been suggested 

for the modification for the multi-split plan on the ground that is 
rather simpler than (14) in practical application. 

This formula was derived as follows : For E < Q use the normal 
modification as the modification for the risk : For E > Q amplify 
the formula so as to equal AlE at E = S just as was done for the 
previous formula (14). The result is 

A . + K  
E . + K  for E < Q  

and 
A. -t- K -q- W (A, -- K) (30) 

for E > Q E . + K + W ( E o - - K )  
but if we analyze this as per (12) we get 

Z . = -  E 
E , + K +  W (Ee--K)' Ze--WZ..  
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Now if E, > K, Z,  is greater than unity, contravening condition 
(5) (i) of paragraph 3. This means that if Ec > K (whether E 
is less or greater than Q and whatever W is--except unity) the 
charge for a normal loss will be greater than the premium equiva- 
lent. However, we can adjust (14) so as to overcome this, as 
follows :--First of all we must lay down the condition that K 
must be greater than Ee for E = Q ; then instead of the constant, 
K, in (30) we put a function of E, which we will call KE, such 
that this is equal to the constant K for E ~ Q but increases as E 
increases above Q so that Ks is always greater than Eo and also 
so that K'~ = 0 for E - - Q  (this insures a continuous join of 
K and Ks at Q.) 

We thus have for the modification 
A . + K  
E,, + K 

Leaving 
putting M 
we have 

for E < Q  Z , , _ - -  

for E < Q 

(31) 
A ~ + K s + W ( A a - - K s )  for E > Q  
E ~ + K B + W ( E ~ - - K s )  and _<S 
the determination of Ke aside for the moment and 
- - K z - - E c  where M is of course a function of E 

E E 
E , + K - -  E + M  

E _ E (32) 
for E > Q Z,, - -  E , , + K w - - W  ( K w - - - E , ) -  E + M  ( l - - W )  

Zo - -  W Z,, - -  W E  
E + M ( 1 - - W )  

Now M is positive and so Z, is > 0 and < 1 until W = 1 when 
Z , , - - 1 :  Z , - - 0  while W = 0 and then as W rises from 0 to 1, 
Z, i s > 0 a n d  < l u n t i l W = l w h e n Z o - - 1 .  A l s o Z , > Z , .  

17. Construction o] W ]or Formula (31). 

We now determine ~ = Z,, + a Z ,  in a manner similar to that 
used for formula (14). 

Put M~ for the value of M at Q. We have 
M" = K'E - -  E'o = K 'v  - -  E~/E,  and M --  E M' = K~ --  E K'B 

and 

d E _ ( E + M ) - - E  ( I + M ' )  _ M - - E M '  K B - - E K ' ~  
d E  E + M (E+211) 2 ( E + M )  2 -  (E + M) ~ 
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Now at E = Q, K'E ---- 0 and so at that point 

d E K 
d E E+-------M- = (O + Mq) 2 

So we must have 

Q ~ , :  K 
at Q ~--  Q + Mq (Q + Mo) ~ 

at S ~_= a + l  ¢ ' = 0 .  

Now if we denote Ec/E, the excess ratio, by r and put 

E 
---- Y ( 1 - -  r) (33) 

we must have (compare with the method used in Appendix I)  

at Q Y - -  ( Q + M q )  / ( 1 - - r ) - - Q + g / ( 1 - - r ) , Y ' - - 1  

s 1 y ,  _ -  
a t  S Y---- (a--I- 1) ( l - - r )  ( a + l )  ( l - - r )  

Now if (i) (a + 1) ( 1 -  r) is greater than unity, which it will 
be for r is small, say less than x/~, while a is greater than one, 

and if (ii) S > (a + 1) {Q ( 1 - -  r) + K} (34) 

(this corresponds to the condition (17) and means that  ¢/E 
must be less at S than at Q), we can proceed to determine Y just 
as previously (see after equation (20)--Appendix I) 

u will in this case be 1/(1 + a) (1 --  r) and w will be 

s - -  (~ + 1) (O (1 - r) + K} 
(S--Q) ( l + a )  ( l - -r)  

Note that  w is positive and u --  w is positive, by (34). 
T h u s 0 < w  < u < l .  
Thus we determine A, p, k, h, j, t as before and we get: 

y - -  
h  _Q,2 

E--O_+(S--O) k 

t (S - -  Q):  (35a) 
+ ) ( s - Q ) + Q - E  

E 
¢ - -  V ( l - - r )  (35b) 
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Note that because KE increases with E, E + M, which is the 
same as E~ + KB, increases as E does and faster than E ,  + K 
so that (1 - -  r)  Y, which is less than E~ + K, is a ]ortiori less than 
E~ + Ke :  thus (~ is greater than E/(E~ + K~) or E/(E + M). 

18. This Construction Fulfills Requirements. 

Now as for formula (14) we have 

W---- ( ¢ - - 1 )  E + ¢ M  
a E  a t- CM (36) 

As before we can express W in terms of Y namely 

E + M - -  Y (1--r)  
W ---- ~ Y (1 - -  r) -t- M (36a) 

Also 

a E q - ~ M  1 Z , - -  a E + ( a + l )  M 

Zo= (~'--  1) E +  ~ M  (37) 
a E + ( a + l ) M  

These of course give the proper values to Z,,  Ze, W and their first 
derivatives at E = Q and at E = S. 

Also, since ~ > E/(E + M), W, Z. and Zo are all between 0 
and 1, and Z ,  is greater than Zo (except at S). 

Examining now Z' ,  we find 

{a E-I- (a-l-l)  M} n Z',--a (a-[-1--~) (M--E M') 
@{.  E-}-(~-}-I) M} M~" 

and Z .  will certainly be positive if M - -  E M'  is. Now, as shown 
above, this last expression is the same as Ke - -  E K'n : this means 
Z ' .  will certainly be positive if (Kn/E)' is negative and we will so 
construct KE. 

Now to examine (Z./E)' 

Z. _ ~ + M ~/E 
E a E + ( a + l )  M 

Now the denominator of this equals 

E { (1 -}- ~) (1 --  r) - -1}  + (a -[- 1) KE 
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which, as (1 - - [ - a ) (1 -  r) - - 1  is positive, increases with E. As 
for the numerator, ¢/E decreases as E increases and if M does also 
then the whole numerator does, and so if M decreases, Zn/E will 
also unquestionably decrease. On the other hand if M increases, 
we find by differentiation that 

(a E+(a-at-1) M} 2 (Z./E)'-'(a E-k(aq-1) M} M (¢/E)' 
--a (a+M ¢/E)--a (a-bl--~) M' 

and the right hand side is certainly negative if M' is positive for 
(F/E)' is negative. Thus whether M increases or decreases, Z,/E 
decreases. (Note, the construction we adopt, in paragraph 19, 
makes M' negative for the first part of the range Q to S and 
positive for the latter part). 

We can also show that W (and therefore Zo) increases with E, 
for our construction. As in the case of the corresponding proof 
for the formula (14) construction we have put this proof in 
Appendix II. 

19. Determination o] Kn. 

We now come to the determination of Ks. We must have 

(a) Ks = K  f o r E = Q .  
(b) K'E = 0 at Q and positive for E > Q. 
(c) (KB/E)' negative. 
(d) Ks  > E,. 

We first note that (d) is the only condition involving E¢ (or in 
other words r) and if Ks > Eo for the maximum value of r it will 
be so for all values of r: so we will make Ks > Ec for the maxi- 
mum value of r and then we can use the same series of values of 
KB for all values of r. Let this maximum value of r be g; note 
that as K must be greater than E, for E =  Q we must have 

K > O g .  
For E > Q we will let Ks be given by the hyperbola 

(Ks ~ g E) (E + ax) = a2 

which is asymptotic to KB = g E (see Fig. IV). We will deter- 
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mine the constants a~ and a2 so that  the curve touches K~ = K 
at E = Q. We have 

a2 . d - g E  
K~ ----- E-l-a1 

a2 
K'E -- g - -  (E  + a l )  ~ 

K - - 2 O g  
whence a x -  g 

and thus : 
( K - - Q g ) 2  + g E  

K e - - g E +  ( K _ 2 Q g )  

so that K - -  a2 + ~ Q 
Q-hal  

a2 
so t ha tg  - -  ( Q _ b a l ) :  

(K - -  O g)2 
a 2 - -  g 

(38) 

Q . .  

"1" 

~E 

p.. 

£ 

r lS'. t~. 

The curve is q G in Fig. IV. The tangent at any point G cuts 
the KE axis at T above 0 showing that  (KE/E)" is negative. Thus 
all the conditions (a) to (d) are complied with. 

For Appendix I I  it is necessary to note that  the maximum 
value of O T occurs for E = Q, that  is, the maximum value of 
K~ - -  E K'~, which equals M - -  E M', is K. 

We have now completed for the moment the discussion of 
formula (31). We will return later to consider how to deal with 
the different values of r that arise. The construction given above 
for W depends on the value of r used; note, however, that  the 
formula (38) for KE is useable for all values of r. 
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20. Third Formula ]or the Modification. 

Let  us now see what we must do if we apply the ordinary 
modification formula (11) to the multi-split plan. Making Zo -" 0 
we have for the modification for E < Q 

E, A , + K .  E, 
T E .  + K,  +--E - 

which we can write as 
E .  

K . + - ~  (A. + Ee) 
for E < Q (39a) E . + K  

For E > Q  and ~<S we can put E . + K ( 1 - - W )  for the 
denominator and we must add to the numerator 

W { (A --  A. -- E,) E , / E  --  K} 
and we get the rather cumbersome formula 

K +  ( A n + E , )  + W  ( A , - - E . ) - ~ - - - K  

E.  + K (1 - -  W) for E > Q (39b) 

for which Z. = E ,  E .  + K (1 - - W )  , Z ~ :  W Z .  

I t  will be seen that 
E 

Z .  ---  
(1 - -  w )  K 

E +  1 - - r  

which is of the same form as Z,  in (16) with K/(1  - - r )  for the 
K there;  and indeed if we multiply the top and bottom of (39b) 
by E / E ,  and put ~K for K/(1  --  r) we get 

rK.-+- A, + Ee + W (ae - -  Ee - -  ~K) (40) 
E --}- rK (1 - -  W) 

which is of the same form as (14) with CK for K. 
So we can determine W just as for (14) but using ~K for K. 
We note, however, that as for formula (31) the values of W 

depend on the value of r. 

21. Value o] Excess Ratio to be Used. 

Now let us consider this question of the value of r that enters 
into the determination of W. We have discussed three formulas 
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for modifications, namely, (14), (31) and (39). For the first W 
does not depend on r but  for the last two it does. I t  is obviously 
impractical to calculate a series of values of W for each separate 
possible value of r and we will therefore see if we cannot use, for 
all values of r, the values of W calculated for one particular r, 
say the average value or the maximum or the minimum value. Let  
us take (39) first, and suppose we have calculated values of W 
for a certain excess ratio r and use them for risks with a different 
excess ratio x. Then,  since W = 0 at Q and - -  1 at S and W' = 0 
at both Q and S, Z ,  will join smoothly at Q with the values below 
Q, and will be tangential to Z,, = 1 at S; also Z~ will - -  0 at Q 
and 1 at S and Z'~ will = 0 at both Q and S. 

Now since ¢ = E (1 q- a W)/{E --}- *g (1 - -  W)} 
{E -q-- "K (1 - -  W)} 2 ~:' = ~K [(1 - -  W) (1 q- a W) 

+ (1+ ~) gw']  +~E~W" 
which will be positive for all values of x since W" is positive. We 
also see that Z'~ is positive by putting a = 0 in the above, when 
becomes Z,. Also Z'~ is positive, for Z,  - -  W Z~. 

Now to consider Z, /E and ~/E. We easily find by differentia- 
tion that 
{E+'K ( l - - W ) ) 2  (UE),---~K ( l + a )  W'--{  ( l + a  W ) - - a  E W') 

and by considering that this expression is negative if r is put  for x, 
we see it remains negative if rK '> ~K : we see similarly (ZJE) '  
is certainly negative if rK > ' K  (put a - - 0  in the above 
expression). 

So if ~K > "K or r > x we can certainly use with safety for the 
case of an excess ratio x the W's derived for the ratio r. On the 
other hand there is some margin in the fulfillment of the conditions 
by the W's derived for ratio r (except perhaps in a 'borderline case 
where S is only a little greater than (1 + a ) (Q  + rK) - - see  (17)) 
and if x is not much greater than r we probably will still have 
Z,/E and ~/E decreasing. 

We note that the condition r > x is what we would expect;  
for if r > x, then ~K > ~K and Z~ for E = Q will be greater for x 
than for r. Thus at Q, Z, /E and ~/E, which are equal at Q, will 
be greater for x than for r. On the other hand at S, Z J E  and ~/E 
are equal for all values of excess ratio being equal to 1/S and 
( 1 - I - a ) / S  respectively. So for x the ratio Z~/E or ~/E has 
further to decrease as E goes from Q to S than it has for r and we 
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should not be surprised therefore that the W values calculated 
for r will work satisfactorily for a smaller ratio x. 

To come now to formula (31) we first note that  we have taken 
care of KE by  using the maximum excess ratio in fixing it. As far 
as Z ,  and ¢ are concerned, we easily find that  if the excess ratio is x 

{E + M ( 1 - - W ) } 2 ~ '  = ( M - - E M ' ) ( 1 - - W ) ( I + a W )  

+ { a E  + ( a + l )  M} E W "  

Now M - - E  M " - K ~ - - E  K'E which is positive and so the right hand 
side is positive whatever the value of x. I f  we put a - -  0 in the 
above equation, ~ becomes Z~ and the right hand side is of course 
still positive. Thus Z ' ,  and (:' are positive for all values of x. The  
question, however, is not so simple when we come to consider 
Z , / E  and ¢/E. 

We have 

{E + M ( l - - W ) }  2 (F /E) '  = M ( l + a )  W' 
-- { ( l + a  W) - - a E W ' }  - -  M" ( 1 - - W ) ( I + a W )  

Now in this M refers to an excess ratio x and if we write, tem- 
porarily,  M for the M for the ratio r, we have 

M - - M - -  (x - -  r) E M' - -  M'  - -  (x - -  r) 

and the right hand side of the above equation becomes 

M ( l + a )  W' - -  { ( l + a  W) - -  a E W'} - -  ~ ( l - - W )  ( l + a  W) 
+ (x- -r )  { ( 1 - - W ) ( I + a W )  --  ( l + a ) E W ' }  

which we will call X + (x - -  r) g. 
Now X we know is negative for it is what  the above right hand 

side becomes if x----r.  As for g, t h i s - - 1  for E = Q  and = 0  
for E : S, but as we shall see as E goes from Q to S g rapidly 
becomes negative and remains negative till E reaches S. I f  we 
write, for the moment,  V for W -  E W', V is the distance above 
the origin that  the tangent to the curve for W (as a function of E)  
cuts the W axis E - -  0. ~ becomes (1 - -2  W - - a  W 2) + (1 + a) V. 
The  first term in this equals 1 for W - -  0 (E  = Q),  equals 0 for 

W - -  {- -1  + V ' l  + a}/a, equals - - ( 1  + a) for W = 1 (E : S) 
and decreases continually from W : 0 to W - - 1 .  As for the 
second term, V equals 0 at E - -  Q and equals 1 at E = S. As will 
be seen from the examples given below V is negative from E = Q 
until E is well advanced towards S. Thus we find g start ing from 
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1 at Q rapidly becomes negative, reaches a minimum and then 
rises to 0 at S. Now if x ~ r  and ~ i s  negative (¢/E)' will be 
negative, but if ~ is positive (~/E)' will be negative only if 
(x - -  r) ~ is not greater than - -X .  Thus if x ~ r, (¢/E)' will be 
certainly negative over the greater part  of the range from Q to S 
and the only region it can be positive is in the earlier part  of the 
range and then only if there is not much "margin," i.e., only if 
the relationship of Q and S is such that there is not much drop in 
~/E from Q to S. Further,  if in any particular case where there 
is not much margin and where, therefore, ~/E does not decrease 
continuously in the earlier part  of the range Q to S, we can 
improve the situation by using a higher value of '1 in calculating 
the W values. I t  will readily be seen on examination of the 
construction of Y in Appendix I that a higher value of n will give 
higher values of Y and lower values of W and ¢/E. Thus increas- 
ing ,1 should tend to eliminate the up and down behaviour of ¢/E 
in the early part  of Q to S in borderline cases. 

On the other hand, if r ~ x, (~/E) will certainly decrease in the 
first part  of Q to S but  in the latter part  there is danger of 
an increase and the only thing to prevent this is the "margin" (in 
the sense used above) : but  here we must note that in the case of 
formula (31) if r ~ x, Z~ for Q is less for x than for r and there- 
fore ¢/E for Q is less for x than for r and so (as at S( /E  is the 
same for x and for r) there is less drop in ~/E from Q to S for x 
than for r so it will be easier for (/E to increase. The opposite is, 
of course, the case if r ~ x: there will be a bigger drop in ~/E 
from Q to S for x than for r. 

The  conclusion is that  x should be greater than r for formula 
(31). This is borne out by the examples given below--where it 
will be seen that x <~ r gives quite unsatisfactory results, while 
x ~ r gives usually quite good ones though not in all borderline 
cases. An example is given of how increasing the value of ,7 
improves a borderline case. 

In the above discussion we have dealt with ¢/E. A similar 
analysis can be made of Z,,/E but it is fairly plain that  if we get 
proper results for ~/E we will also get them for Z,/E. 

Thus in the case of formula (39), to calculate the W values 
we should use a value of r at or nearly at the maximum of its 
range while for formula (31) we should use r near the minimum. 
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A word about the minimum value for S. In respect of formula 
(39) we must have 

S > (1 -q- a) {O -q- K/(1  --  r)} (41a) 
and we should see that S complies with this for the maximum 
value of r. (Some margin of compliance is desirable.) 

In respect of formula (31) we must have 
S >  (I + a) {Q ( 1 - -  r) + K} (41b) 

and in this case we should see that S complies for the minimum 
value of r. (The values of K will, of course, probably be quite 
different for the two cases). We see that the necessity here of 
using, for r, the maximum value for formula (39) and the mini- 
mum for formula (31) agrees with the requirements for the W 
values. 

In respect of formula (14) no question of r arises and we must 
simply have 

S > (1 -a t- a) (O + K) (41c) 

22. Other Formulas for the Modification. 

I have now given three different formulas, (14), (31) and (39), 
for the multi-split plan modification and it is clear that many 
more could be devised, but the three given are sufficient to illus- 
trate the principles involved. It will be observed that the pro- 
cedure consists of 

(a) Choosing a formula for the modification for E < Q. This 
is the most important step since the greater number of risks 
fall in this range, and in addition the credibilities for risks 
where E > Q are settled, to a large extent, by the "swing" 
below Q. 

(b) Adjusting the modification formula for E > Q by the addi- 
tion of terms involving a parameter W so that the credi- 
bilities join smoothly at Q to those below Q and reach unity 
tangentially at S. 

(c) Calculating the values of W so as to fulfill these conditions 
and the conditions set out in paragraph 3. The technique 
developed above consists in calculating ¢ so that it and its 
first derivative ~' take the required values at Q and at S 
and so that ¢ increases and ¢/E decreases. Then it is 
necessary to check that these values when used in conjunc- 
tion with the modification formula give values of Z,, Zo 
and W that increase and values of Z~/E that decrease. 
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It is of interest to note that when the modification formula for 
E < Q is settled, it is possible to choose more than one formula 
for E > Q and that the calculation of the ~ values is independent 
of the choice of the modification formula for E greater than Q. 
For instance, instead of formula (14) for E greater than Q we 
could have 

A~ + E. + K (1 --  W) A~--E~ 
E + K ( 1 - -  W) q- W E (14A) 

E 
which gives Z.  = E a t- K (1 - -  W) '  Zo - -  W. 

The same ¢'s as determined for (14) are applicable here and it 
will be found that the resulting values for W, Zn, and Zo are 
satisfactory. However, to calculate W from ~ requires the solu- 
tion of a quadratic equation and all-in-all (14A) is not as simple 
to work with as is (14). 

Another, and easily worked, variation of 14 is 

A,, + Eo+-K A 
E + K  ( l - - W ) +  E W  

which gives 
Z ,  = ----~.,-I-,w K, Z~ = W. 

(14B) 

Here again the ~'s are the same as for (14) and it will be found that 

~ E + ~ K  Z.- -  ( ~ - - I ) E + ~ K  ~ .  

Z . - -  aE.-I- (a--I-1) K a E - b ' ( a +  l) K 

These are the same as for (14) showing that (14B) gives the same 
values of Z,  and Z~ as does (14). (The W values are different, of 
course.) Thus (14B) could be used in place of (14) if it gives a 
better "working formula" and if it is felt that it is easier of 
explanation, to the layman, than is (14). 

However, I will not pursue further this discussion of alternative 
formulas but will proceed to consider some practical aspects of 
the three original formulas. 
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PART IV 

MULTI-SPLIT PLAN~PRAcTICAL CONSIDERATIONS 

23. Comparison of the Three Formula.s. 

We will now examine some of the characteristics of the three 
formulas (14), (31) and (39), we are discussing. We will pay 
particular attention to the credibilities given for low values of E, 
that is those below Q. 

For E ~ Q Z~ is zero and Z, is equal to :-- 

E 
E Jr- K by formula (14) 

E 
E~ -~- K by formula (31) 

E,  
E, + K by formula (39) 

(The K's will not necessarily be the same). 
Therefore (a) for a fixed value of E, i.e. for a fixed total pre- 

mium the (normal) credibility for varying normal ratios E,/E, 
i.e. for varying amounts of normal premiums contained in the 
fixed total premiums, will 

(i) not vary, for formula (14) 
(ii) increase as the amount of normal premiums decreases, and 

vice versa, for formula (31) 
(iii) increase as the amount of normal premium increases, and 

vice versa, for formula (39) 

and (b) for a fixed value of E,, i.e. for a fixed normal premium, 
the (normal) credibility for varying normal ratios, i.e. for varying 
amounts of total premium, will 

(i) increase as the amount of total premium increases, and 
vice versa, for formula (14) 

(ii) increase as the amount of total premium increases, and 
vice versa, for formula (31) 

(iii) not vary for formula (39) 

For formula (39) this behavior is, of course, in accordance with 
our accepted notions (as the formula is, of course, the ordinary 
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one) but for formula (31) the behavior in particular in respect 
of (a) (ii) is rather strange. 

Formula (14) comes in between the other two and its char- 
acteristics are quite defensible. Nevertheless, as the excess ratios 
are low for the multi-split plan, the disadvantages of (31) are not 
as serious as they otherwise would be and the working scheme 
for this formula is very simple. 

Now let us look at another aspect of the three credibilities. If 
as is customary we fix K by its effect for a low or minimum value 
of E (either by way of the charge for a maximum loss or the credit 
for clear experience) we find the formulas give different results 
for larger values of E say in the neighborhood of Q. Since in 
thus fixing K it is customary to use an average value of the excess 
ratio, formulas (14) and (39) will give the same credibilities (for 
the average value of r) at higher values of E if the K's are chosen 
so as to give the same effect at a low value of E. (The K's will 
differ--if r is the average excess ratio used, K by formula (39) 
will be (1 -- .r)  times the K by formula (14)). On the other hand 
the credibilities at higher values of E given by (31) will be con- 
siderably greater than those given by formula (14) or (39) with 
the same effect at a low value of E. This will be an advantage of 
formula (31) if we desire to give a wider swing to the plan for 
medium values of E without opening up the swing too much for 
small sizes of E, and it has been suggested that there woulcl be 
considerable merit in doing this since no credibility is given to 
the excess experience as long as E is less than Q. 

24. Working ]ormulas. 

We come now to the question of the form in which the "working 
~ormula" should be put. 

First we call attention to the point that both for formulas (14) 
and (31) if in either the numerator or the denominator we take 
the sum of the coefficient of W and of the remaining terms we 
get A in the case of the numerator and E in the case of the denomi- 
nator. For formula (39) we get A ( 1 -  r) and E~ respectively 
but if we put this formula in the alternative form (40) we again 
get A and E respectively. This, of course, is the same as saying, 
that we get self-rating for W - -  1. ,t 

/ 
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Thus we can arrange our working formulas as follows: 

I. Formula (14) 
We give two alternatives 

(i) We require a table of W for values of E > Q and < S. 
We arrange our work sheet to give (a) ballasted actual 
discounted (normal) losses plus unrated expected excess 
losses, namely, A, q- E~ -b K where K is the "ballast" (b) 
ballasted expected losses, E - b  K. Then if E ~ Q the 

(a) A , + E e + K  
modification is ~ = E -k- K 

but if E > Q we subtract from the top (c) the propor- 
tionate surplus of ballasted actual losses being W times 
the difference between (a) and the total actual losses, 
namely, W ((A,-k-Eo + K ) - - A ) ,  and we subtract from 
the bottom (d) the proportionate surplus of ballasted 
expected losses, being W times the difference between (b) 
and the actual expected losses or W { (E + K) -- E} and 

(a) -- (c) 
the modification is (b) -- (d) 

or (ii) We require a table of W as before and also a table of 
ballasts B equal to K (1 -- W). For E < Q, B -- K. We 
arrange our work sheets to give (a) actual discounted 
(normal) losses plus unrated expected excess losses 
A,-b  E~ (b) the total expected losses. Then if E < Q 

(a) + ballast A, -k- E, + K 
the modification is (b) + ballast = E -k- K 

If E > Q to the top we add (c) the proportionate remain- 
der losses being W times the difference between the total 
actual losses and (a) or W (A -- (A, -k- E,) }. Then the 
modification is 

(a) + (c) + ballast 
(b) + ballast 

where the ballast is B from the table. 

The second alternative seems to me to be the preferable. 

II. Formula (31) 

As before we give alternatives 
(i) We require a table of W for E > Q and of KB the ballast 

( =  K for E < Q). Then we get (a) ballasted actual dis- 
counted losses, .A, + Ks and (b) ballasted expected dis- 
counted (normal) losses. If E < Q the modification is 

(a) A. -b K 
(b) - E . + K  
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but if E > Q we subtract from the top (c) the propor- 
tionate surplus ballasted discounted losses being W times 
the difference between (a) and the total actual losses or 
W ( ( A . +  K~)- -A},  and from the bottom we subtract 
(d) the proportionate surplus expected discounted losses 
being W times the difference between (b) and the total 
expected losses; then the modification is 

(a) --  (c) 
( b )  - -  ( d )  

or (ii) We require a table of W as before and also a table of 
ballasts B equal to K~ (1 -- W)-. For E < Q, B ---~ K. We 
get (a) actual discounted (normal) losses (b) expected 
discounted losses and if E < Q the modification is 

(a) + ballast A, + K 
(b) -{- ballast E,  -~ K 

but if E > Q we add to the top (c) the proportionate 
remainder actual losses being W times the difference be- 
tween the total actual losses and (a), and to the bottom 
we add (d) the proportionate remainder expected losses 
being W times the difference between the total expected 
losses and (b). Then the modification is 

(a) ~ (c) + ballast 
(b) + (d) + ballast 

where the ballast is B from the table. 
Again the second alternative seems to be the preferable. 

III. Formula (39) 

In the form (39) this formula is not very suitable for easy 
working. It would be best to put it in the form (40) and then 
proceed as for formula (14) but in all cases dividing the ballast-- 
whether K or B--by (1 -- r) before using so as to give rK or rB 
as the case may be. This makes the application of this formula 
a little more complicated than (14) which again, at any rate for 
E ~ Q, is neither quite as simple as (31) nor perhaps as attractive 
when explained to the layman. For (31) the layman is told, we 
get the modification by dividing the ballasted discounted actual 
losses by the ballasted (discounted) expected losses, while for (14) 
be is told we get the modification by dividing the ballasted dis- 
counted actual loss plus the (unrated) expected excess losses by 
the ballasted (undiscounted) expected losses. 
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25. The Basic Constants. 

The fundamental quantities entering into all the calculation in 
connection with the multi-split plan credibilities as set out above 
are S, Q, and K and the auxiliary quantities are r (except in the 
case of (14)) and a. A few observations on these are offered. 

Taking a first, we see that no particular harm is done by 
choosing it on the high side and therefore it s.eems possible and 
desirable to choose a value for it which can be the same for all 
states and need not be changed for every rate revision. This will 
simplify our calculations by eliminating one source of variation. 
As for the value to be assigned, if we use actual values in respect 
of death and more particularly permanent total cases, we shall 
obtain very high values but if as seems desirable we use, as at 
present, average values for these types of losses a will come out 
at a moderate value. In the examples given below I have used 
the value 4. This is possibly on the small side for universal use. 

As for the excess ratio r, this does not enter into (14) at all 
(except incidentally into the determination of K) .  I t  enters into 
the calculations for (39) (apart  from its use in fixing K)  so that 
theoretically we should have different sets of W values for each r. 
If  we use a fixed value of r, preferably near the maximum value 
we should get satisfactory results (see paragraph 21). There is 
not yet  much information available as to the range of r except 
that it seems probable it will be fairly small (e.g. with a maximum 
of perhaps 40% and an average of 15% to 20%) for the values 
of a and p likely to be used in practice for discounting (see para- 
graph 7). In formula (31) the ratio r enters first into the deter- 
mination of K~ and as shown in paragraph 20, a maximum value 
g should be used here. In the examples given below, I have used 
g = .333 which is possibly too low. As for the value of r to be 
used for formula (31) in determining the W values, the investiga- 
tion in paragraph 21 shows that a low value should be used but it 
is not certain in respect of this formula (31) that a single value 
of r will work satisfactorily in all cases--part icularly if the 
inequality (41b) iscomplied with by only a small margin. As in 
the case of ~ it would be a great simplification in practice if a 
universal value could be adopted for the fixed value of r to be 
used in determining the W's but until more is known about the 
actual values r can take, it cannot be decided if this is possible 
for formula (31). 
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Coming now to K, we have mentioned above the usual pro- 
cedure for the fixing of this constant. As for Q and S these also 
must be settled on in some more or less arbitrary manner. Sugges- 
tions have been made to take S as a certain multiple (say twenty) 
of the average D. and P. T. value and'O as a fixed percentage of S. 
(Care must be taken, of course, that S and O together with the K 
value chosen satisfy the condition (41) (a), (b) or (c) as the 
case may be). The taking of Q as a fixed proportion of S would 
greatly simplify the calculation of the W's. 

If ,~ (and the value of r if any to be used) are fixed then the 
determination of y depends solely on one parameter, namely, the 
value of w, which can vary, in accordance with the choice of K 
in relation to S and O, from 0 to u. This assumes we take n 
equal to a fixed value say 1/2 in (27a). So it would be easy to 
compile a standard table of y. Now if in addition Q/S is a fixed 
ratio q then Y/S  (which equals y (1 -- q) -b (q -t- K/S)  for (14) 
for example) will also depend solely on a single parameter fixed 
by the relationship of K and S and therefore so will ~/S and there 
also W expressed in terms of E/S. Thus if q is fixed W depends 
only on the relationship of K and S (and if this were fixed one 
table of W would do!) 

The task of preparing a table of W for any state can thus be 
made much easier by deciding on fixed values for a, r, g and q, 
although as a matter of fact it is not burdensome to calculate W 
ab initio. We first calculate u and w: the expressions for these 
quantities are in Appendix I for formula (14) and in paragraph 
17 for formula (31) ; for formula (39) use the same expressions as 
for formula (14) but with rK in place of K. 

Then by equations (27b) to (27h) we get the expressions for Y 
(for formula (31) use equation (35a) instead of (27h)). From 
Y we get W by using equation (28a) for formula (14), (36a) for 
formula (31) and (28a) with rK for K for formula (39). For 
formula (31) we must in addition calculate K~ and M. 

26. Which Formula should be used? 

As to which of the three formulas should be used, the final 
determination of this question will rest on practical grounds, 
regard being had principally to the ease of explanation and facility 
of operation of the plan. This seems to rule out the rather more 
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complicated (.39) and give a slight preference to (31), or in other 
words the order of preference is likely to be (31), (14) and (39), 
the exact reverse of the order of theoretical desirability. How- 
ever, if theoretical soundness is given enough weight then the 
"middle of the road" (14) might be chosen--and the mathematics 
of derivation and calculation will be considerably simplified. Of 
course (see paragraph 22) many other formulas are possible and 
it may well be that one far better may be devised. 

My personal preference so far is with (14) but I have tried to 
present the alternatives impartially. 

PART V 

ILLUSTRATIONS OF I\{ULTI-SPLIT PLAN CREDIBILITIES 

27. At the end of the paper will be found some tables giving 
examples of W values and credibilities for the multi-split plan. 
These have been calculated in accordance with the foregoing and 
with basic values simil.~r to those that might be expected to be 
used in practice. 

The examples are chosen so as to be applicable to 

I. New York State--with high benefits 
II. Massachusetts--with medium benefits 

n I .  Georgia with low benefits 

In all cases the S values has been taken as approximately 
twenty times the average D. and P. T. value and the {) value is 
10% of the S value (so that the q of paragraph 25 is 0.1). The 
actual S and Q values used were 

I NewYork . . . . . . . . . . . . . . . . . . . . . . .  i] 
M a s s a c h u s e t t s  . . . . . . . . . . . . . . . . . .  
Georg ia  . . . . . . . . . . . . . . . . . . . . . . . .  

S~--  140000 Q = 14000 
90000 9000 
42000 4200 

(Note that as everywhere else in this paper these are in terms of 
expected losses so that the subject premiums would be about 
two-thirds greater). 

In all cases the value of a used is 4, and" the value of n is 1/.2. 
In all the tables the various values are given for specimen values 

of E / S  so as to facilitate comparisons from one state and one 
table to another. The at first sight odd percentages between Q 
and S were chosen as to give round percentages of the interval 
between Q and S: thus E / S  - -  55% represents a point half way 
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between Q and S. This scheme of specimen values is possible 
because Q/S is constant. 

i 

28. In table I are given values worked out on the assumption 
that  formula (14) is used for the modification. 

The value of r is accordingly immaterial, except in fixing K 
where an average value of one-sixth was used. The values used for 
K are New York 6900, Massachusetts 5520, Georgia 4140; these 
were chosen so as to give a charge of 20% for a maximum loss 
and a credit of 6 ~ %  for clear experience for expected losses of 
600 for New York, 480 for Massachusetts, and 360 for Georgia, 
the maximum losses used being 1500 for New York, 1200 for 
Massachusetts, and 900 for Georgia. (These are discounted values 
of course). 

In table I I  are given values on the assumption that formula (31) 
is to be used. The excess ratio used in calculating KB (that  is 
the g of the paragraph 20) is in all cases one-third. For each of 
the three states three sets of values are given--with  r - - 3 3 3 ,  
r = .167 and r -  0 respectively. (Of course the value r =. 0 
cannot arise in practice but  the values are given for this to show 
how the formulas behave when r is very small). The values of K 
used are New York 7000, Massachusetts 5000, Georgia 4200, which 
as before, were chosen so as to give the same charge for a maximum 
loss and the same credit for clear experience for the same expected 
losses (with the same average value of one-sixth fo r . r )  as for 
Table I. 

The  values shown in Tables I and II,  for each selected value of 
E/S are E, K~ (Table I I  only),  W, B, Zn, Zo, S Zn/E and S ¢/E. 
The last two functions are given to show the way in which they 
decrease with E, or in other words to illustrate the negativeness 
of (Z,/E)' and (~/E)'. 

The values of u and w involved in the example in Tables I and 
II  are 

U 
All  States  

Formula (14) Table ~ .2 
Formula (31) Table I 

r ---- .333 .3 
r = .167 .24 
r 0 .2 

New York 

.0563 

.1388 

.0890 

.0550 

Massachuse t t s  G ~ r g i a  

.0430 .00159 

.1184 .0555 

.0727 .022 

.0420 
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The fact that  w = 0 for Table  I I ,  Georgia, r = 0, shows that  
for this example S is equal to instead of being greater than 
( 1 A - a )  { Q ( 1 - - r )  q - K } .  So in this case, y - - 0  for all values 
of x and therefore Y is also constant. Thus W is linear and equal 
to (E --  Q ) / ( S  --  Q) and there is no smooth junction for any of 
W, Z ,  and Z~ at Q or at S. This is, of course, the limiting case 
and as observed above r - -  0 does not arise in practice. I f  w were 
equal to (or less than) zero for a possible value of r, then S, or 
Q or K would have to be changed. 

I have given no examples of the application of formula (39) for 
this is a simple modification of (14). In  fact, Table  I gives the 
values for formula (39) for K values equal to the K's  of that  table 
multiplied by ( 1 -  r) whatever r may  be. There is little to 
comment  on in these Tables  I and I I .  The functions behave of 
course as they should in the light of the foregoing theory. 

29. To illustrate the discussion in paragraph 21, in respect of 
formula (31), of the effect of using values of W, derived from a 
fixed value of the excess ratio, for the case of a different, varying, 
value of the ratio, I show in Table  l I I  values of Z,, Z~, S Z,,/E 
and S ~/E that  occur with a variable excess ratio x if W values 
are used calculated for a fixed value r. These are shown for the 
same values of E/S  as before, for each of the three States, for all 
combinations of r and x equal to .333, .167 and 0. The values for 
r - -  x are not given as they are in Table  I I .  (Here  again I must  
mention that  the results shown for r or x = 0 are merely illus- 
trative of the limit of the effect of a low excess ratio.) 

Char t  I (shown at the end of the Tables)  has been included to 
show graphically and a little more fully the behavior of ~/E if r 
does not equal x. I t  shows for each of the nine combinations of 
the three States and the three x values how ~/E behaves in going 
from Q to S when r equals each of the three values we have 
selected (including the case of r = x). 

I t  will be seen that  in accordance with the theory given in 
paragraph 21 

(a) if r =- x the function ~/E decreases satisfactorily (for Geor- 
gia, r - - x  = O, t,/E follows a horizontal straight 
line which at Q and S is not tangential to the 
curves for E < Q and > S - - b u t  this is a limiting 
case) ; 
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(b) if r > x ~/E does not behave sat isfactori ly:  it decreases, 
then rises and then falls again. 

(c) if r < x ~/E decreases satisfactorily,  except in the case of 
the Georgia values : there, for r : .167, x : .333, 
the.behavior is bad for the early par t  of the interval 
Q to S (but not bad as, say, for r : .333 x = .!67).  
In  any case this is quite close to a borderline case. 
For r - -  0 Georgia, the values of ~/E are of course 
even worse. 

In  paragraph 21 it was suggested that  in a borderline case such 
as Georgia r = .167, x = .333 where ~/E, instead of continually 
decreasing, first decreases then increases and then decreases again, 
improvement  would result if we increased the value of ,1 used to 
calculate the W's. To show how this works out in this part icular  
case I give on Chart  I I  a graph of ~/E for Georgia r = .167 x - -  .333 
both for v : 1/z (the value used in Char t  I and Table  I I I )  and for 
'7 : 1, the highest possible value. I t  will be seen that  the up and 
down behavior of ¢/E is eliminated when v : 1. 

30. Finally, I give Table  IV to illustrate the remarks  in para-  
graph 23 regarding the different effects of the three formulas with 
respect to the credibilities given at  higher value of E if the K 
values are chosen so as to give the same effect at  a certain low 
value of E. In the table IV the K values used for formulas (14) 
and (31) are the same as in the previous tables and the K values 
used for formula (39) were chosen so as to give the same effects 
as the other formulas at  minimum values of E. In  Table  IV a r e  

shown for selected E values the Z .  values and also the average 
credibilities (i.e. the credit for clear experience) taking into 
account the (zero) excess credibility. 
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APPENDIX I 

Construction o / ~ / o r  ]ormula (14). 

The construction referred to in paragraph 14 is as follows: 

E 
Put  ~:= 7 (20) 

We will construct Y and derive ~ from it. 

Y must be such that 
(i) at E = Q, Y must equal Q + K and be tangent to the 

line Y : E + K i.e. Y" must equal 1 ; 

(ii) at E = S, Y must equal S/ (1  q- ,~) and be tangent to the 
line Y = E / (1  + a) i.e. Y" must equal 1 / (1  + a) ; 

(iii) Y' - -  (E/~)' must be always positive ; 

(iv) ( Y / E ) ' - -  (1/~) '  must be always negative. 

Thus (see Fig. V) we must make Y go from q to s and be tangent 
at q to L q and at s to 0 , ,  so that Y continually rises and its 
tangent cuts 0 Y above 0. 

4 ~ 

g 

FiB. v. 

S 

q must be lower than s which is, of course, the same as the 
necessary condition (17). 

We now put Y equal to the sum of the ordinates of two 
hyperbolas 

B1 and Y B2 A2 
Y = A 1 - -  C x + E  - -  C 2 - - E  
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where the A's, B's and C's are constants that will be determined 
so that the sum of these partial curves will meet the necessary 
conditions, namely that the combined curve touches L q at q and 
Oa at s. B~ and B2 are to be positive and C1 > - -  Q, C2 > S : then 
the vertical asymptotes of the two hyperbolas are to the left of Q 
and the right of S respectively. In both hyperbolas Y' is positive 
(between Q and S) for in both Y increases from E ---- Q to E = S, 
therefore, for the combined curve Y' is positive. Again the first 
partial curve is continually concave to the E axis from Q to S 
and so Y'" is always negative but  it increases continually ( that  is, 
gets less negative) from Q to S; also the second curve is continu- 
ously convex to the E axis from Q to S, and so Y" is always posi- 
tive and it increases continually from E to S: so the sum of the 
two Y'"s which commences by being negative at q and ends by 
being positive at S can change sign only once between Q and S: 
in other words there is one and only one point of inflexion between 
Q and S and the tangent to the combined curve, starting from L q 
at E - -  Q and ending at L s at E = S can never cut O Y below O 
as an examination of Fig. V will show. In other words, for the 
combined curve ( Y/E) '  will always be negative, as required. (The 
tangent not only always cuts O Y above O but also always cuts L q 
above L : this fact will be needed in Appendix I I ) .  

To  determine the constants we will simplify the calculations by 
transferring the origin to q and making S - -  Q the unit i.e. we put  

II O K E - - Q  
x _ - -  ( 2 1 )  Y -  s - Q  S - Q  

then the reqiaired curve will be 

h h t t 
y - -  

k x + k  -~ j - - x  j (22) 

where h, k, t must be > 0 and j > 1. 

In addition we must have 

(i) for x - -  0 y - -  0 (this is taken care of the form of (22)) 

(ii) for x --- 0 y ' - -  1 

(iii) f o r x =  1 y =  { S / ( 1 @ a ) - ( Q - } - K ) } / ( S - Q )  or w (say) 

(iv) for x = 1 y ' =  1 / (1  + ~) or u (say) 
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(ii),  (iii) and (iv) give us 

h 
k----~ + - -  _ 

h 
k ( k + l )  + 

t 
1 j2 - -  

t 
w (2a) 

j ( j - -  1) - -  

h t 
(k -q- 1) 2 + ' ( j  - -  1) ------------~ - -  u 

N o t e  tha t  w --- S - -  (1 + a) (Q + K)  (S - -  Q) (1-4- a) which is posit ive and tha t  

a Q + ( a + l )  K 
u - -  w = (S - -  Q) (1 -b a) which is also posit ive and so 

0 < w < u < 1 (24) 
To  solve (23) I put  

h h 
P =  k ( k + l )  X =  -k~ (25) 

Then  
t t 

w - # =  j ( j - 1 )  1 - x = 7  

f rom which we get  
p~ = h (w - p)o t 
x ( k + l ) "  1 - - x  - ( j - l ) "  

so we must  have 

"--x+P° (Wl__X-- p)-" = u (26) 

and if we can find values of p and A that  sat isfy this and such 
tha t  w - - p > l - - X > 0  a n d A > p > 0  then these values will 
give a solution of (23).  

Now (26) can be wri t ten 
( p - -  w X) 2 = , k  (1 - -  X ) ( u - -  w e ) 

and as w < u < 1 therefore u > w 2 so put  u - -  w 2 = cr which is 
positive and we have 

- -  t / 2 ) -  ~r - -  a/4 (p w x )  2 + ( x - ~  ° 
which is an ellipse in p and X (see Fig. VI )  with center  A = a/z, 
p = w/2, passing through the origin (0 ,0 )  and touching the p 
axis there, also passing through (w, 1) and touching ,~ = 1 there. 
I t  cuts  the x axis at  X - -  0 and A = ,r/u and also cuts p --- w at  
X = I  and h=w2/u .  
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Also the line w - -  p = 1 - -  x passes th rough  (w, 1) and cuts  the 
A axis at  ,x = 1 - -  w. Also since w is less than  un i ty  the line p = X 
which is parallel  to w - -  p = 1 - -  X passes th rough  the origin and 
lies to the left of w - -  p = 1 - -  A. 

If Y /I 
I/ / / 

Thus  all the solutions are given by  the arc  of the ellipse f rom 
p = O , X = ~ / u t o p = w , X = l o r  (in Fig. VI )  f r o m F t o G .  

There  is one "degree of f reedom" in this solution as there is one 
more  cons tan t  in (22) than there are condit ions to be fulfilled. 

This  is expressed by  the possibi l i ty of choosing any  point  on the 
arc  F G to give values of p and A. As F H = w2/u and is usual ly  
small compared  with O H which equals one, a good set of values for 
p and x is usual ly  obta ined by  pu t t ing  '1 = 1/2 in p/X = (1 - -  '7) w, 
the equat ion which gives all the solutions by  vary ing  ,j f rom 0 to 1. 

T h e  solution is thus :  

~- = (i --  '7) w 0 < ,I < I (27a) Put 

Then solving (26) for A 
U - -  w 2 

A = w2 __ (27b) u - -  (1 ,i ~) . .  

p = (1 - -  ,1) w A. (27c) 
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Then from (25) 

i =  

k _  P 
x - - p  

h : X k  2 
w - - p  

( w  - -  p )  - -  ( 1  - -  x )  

t =  (1 - - x )  j = 

h t h t Then from y - -  ~- - -  
k j k + x  

( h t ) ( S _ Q ) + ( Q + K )  - 
Y =  k j" E. 

+ 

j--X 
h ( S - Q )  ~ 

(27d) 

(27e) 

(27f) 

(27g) 

E--Q+(S--Q) k 
t ( S - Q )  2 

j (S--Q)+Q--E (27h) 

E 
= 7 (27i) 

I f  '7 is taken as 0 ,  p - - 0  and X = ~ / u ,  the partial curve 
h h 

- -  degenerates to y - -  0 and the curve for Y is not Y - - k  k + x  
a proper tangent at q : similarly if '1 "-- 1, p = w and x - -  1, the 

t t 
partial curve y - -  . -:-degenerates to y - -  0 and the curve 

I - - x  J 
for Y is not a proper tangent at S. ,~ should therefore be taken 
between 0 and 1 say at 1/~ as suggested above. 

The equation for Y is of the form 

Bx E + B~ Ca + Ba E - -  A1 E 2 
Y = A1 C1 + C~ ------------E - (Cx + E) (C2 - -  E)  

and so the equation for t; is of the form 

g (c ,  + E) (c~ --  E) 
~ :  C s + B s E _ _ A x E  2 

a cubic equation. (All the A's, B's  and C's are constants). 
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APPENDIX I I  

Proof that W (and therefore Z~) increases with E. 
We wish to show that for our construction of W for formula 

(14) - -and  for formula (31 ) - -W increases with E. An algebraical 
proof is given below but first it is constructive to examine the 
question geometrically and in terms of Y and E as shown in Fig. V. 

Taking equation (28a) 

( a Y + K )  W = E - - Y + K  

we can regard this as the equation of a family of curves in Y 
and E with W as  the parameter.  The  equation can be written as 

( a W +  1) Y = E + K ( 1 - - W )  

showing this represents a family of straight lines. Each one passes 
through the point L of Figure V, the intersection of Y = E + K 
and Y ---= E/(1 + a), the coordinates of which are 

E z =  l + a  K, Y L = - -  

For W = 0 the line is Y = E + K or the line L q, and for 
W = 1 the line is (~ + 1) Y = E or the line L 0 s: and as W goes 
from 0 to I the line rotates round L from L q to L s. Now drawing 

v 

~ 5 E 

FLf. VII.  

Fig. VII  we see that  if, at any point p of the curve q s we are 
constructing for Y, W is to decrease, the tangent to the curve at p 



192 E X P E R I E N C E  R A T I N G  P L A N  CREDIBILITIES  

must fall in the angle a p l where a is on 0 p extended and l is on 
L p extended. 

Now the conditions to which the curve q p s is subject are that  
the tangent is in the angle a p c where p c is parallel to the E axis 
0 Q S and since a p l falls inside a p c it is possible to construct the 
curve so that  W decreases: but we observe that  our construction 
does not permit  of this: for as noted in Appendix I the tangent 
always cuts L q above L and thus the tangent always falls in the 
angle l p c. Thus W cannot decrease for our construction. 

We can now give an algebraic proof of the increasing of W 
with E. To  do this we obtain the inequality expressing the fact 
noted above that  the tangent to q s cuts L q above L. I f  the co- 
ordinates of the intersection of L q and the tangent are E r  and LT 
we have 

Y T = Y ' ( E r - - E ) +  Y = E r + K  
Y - - K - - E Y '  

whence ET = 
1 - - Y '  

Y - - K - - E Y '  a + l  
therefore 1 - -  Y' > Ez- > - - - a  K 

or a Y +  K .> Y ' ( a E +  ( a +  1) K) .  
Translat ing this back into terms of ~ we put Y = E / ~  and 
Y' - -  (~ - -  E ~')/~" and get 

g ¢ ' f a E +  ( a +  l )  K} > ~ K ( a + I - - ¢ ) .  
Now differentiating (28) 

( a E  + ~ K ) 2 W ' =  E~  ' {a E + (a + l )  K } - - ~  K (a + l - - ~ : )  
which is positive by the inequality just proved. 

Thus  W' is positive. 
We will now give a proof in the case of the construction given 

for formula (31):  the geometrical proof is considerably compli- 
cated by  the variabi l i ty of M and we will not give it. We can, 
however, readily extend the algebraic proof as follows : 

Proceeding as in the proof for formula (14) we have E L given by 

E L = Ez  + K a -[- 1 - - -  or E L = - - K  
(1 + a ) (1  - -  r) 1 - -  r a (1 - -  r) - -  r 

K 
and E r  is given by Y ' ( E r - - E ) +  Y = E r +  1 - - r  

Y - -  E Y' - -  K / (1  - -  r) which is greater than E z so ET = 1 - -  Y' 
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Thus 
{a (1-- r ) - - r}  Y+K/(1--r)> Y' [{a (1--r ) - - r}  E + ( a + l )  K]. 

Now putting Y = Y' --  C (1 - -  r) ~;2 (1 --  r) 

we get E~' [{a (1--r ) - - r}  E + ( a + l )  K] > CK ( a + l - - ~ ) .  
Now K~ <~ K so we can put K~ for K in the left hand side of 

this inequality which then becomes E ¢' {a E + (a + 1) M}. 
Also the maximum value of M -  E M' is, as we have seen in 

paragraph 19, equal to K : so we can put M --  E M' for K in the 
right hand side. So we have 

~E { a E +  (a+ 1) M} > ¢ ( M - - E M ' ) ( a +  1 - - ¢ ) .  

Differentiating (36) we get 
(a E-lt-/~ M) 2 w'=¢ E (a E +  (a+ l )  M}--¢ (M--E M') (a+l--~)  

and by the inequality just proved the right hand side is positive 
and so W (and therefore Z,) increases with E. 

APPENDIX II I  

Direct Construction o /W ]or Formula (14). 

At the end of paragraph (12) I had to choose between 

(a) constructing ~ so that ¢' is positive and (~/E)' negative and 
then seeing if W' is positive; or 

(b) constructing W so that W" is positive and (~/E)' negative. 
I chose (a) but stated that (b) would lead to identical values of IV. 

In this Appendix we will work out (b). 
We must first express in terms of IV the condition that (¢/E)' 

must be negative. Dividing (18) through by E and differentiating 
we get 

{p. + K ( l - -W)}  2 (C/E)'= W' {~ E + (~+1) K} - -  (1+~ W) 

and the right hand side multiplied by a is equal to 
{ a E +  ( a + l )  K} 2 

times the derivative with respect to E of 
I + ~ W  

~ E +  ( ~ +  1) K 
So the condition that ¢/E must decrease is equivalent to the 
condition that (1 + a W)/(a E + (~ + 1) K} must decrease. 
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Now if we put  

a , o = l + a W  a ~ = a E +  ( a + l )  K 

or in other words change the origin from E : 0, W : 0 to 

E :  a--I-1 K W ' -  -- 1 

the conditions W" is to be positive and ((/E)" is to be negative 
become o~' is to be positive and (,o/c)' is to be negative (where 
the differentiations are here with respect to c). These are very 
similar to the conditions under which we constructed ~. We have 
the terminal conditions that  

(i) w h e n c = Q +  a + l  K ~ 1 ,o' - -  - -  - - 9  ~ 0 
Cg 

(ii) w h e n ~ = S +  ~ + 1  K ~ o _ - - ,  o ; = 0 .  

Now if we put  ~o = ~ we have to go 
a V  

from ~ = Q +  a+-----~lK V - - Q +  a + l K  w i t h V ' = l  
t t  at 

s 1 
to ~ ' - - S - [ -  a -} - lKa  V' - -  l ~ d - b - - w i t h V ' _ _ l _ ~ _ , ,  

so that V' is positive and (V/ , ) '  is negative. 
These conditions are very similar to those for Y in Appendix I. 

In fact if we refer to Fig. V in Appendix I we see that if we 
change the origin from 0 (or E : 0, Y - -  0) to L 

(E = - - K  (a + 1)/a ,  Y = --K/a) 
by putting 

a q = a E + ( a - b l )  K a V 1 - - a Y - b K  
the conditions to which V1 is subject become exactly those to 
which V is subject--except  that the condition Y/E must decrease 
does not become the condition Vl/c~ must decrease. In other 
words the cl and V~ which we get this way, by transfering E and Y 
are exactly the c and the V we have just derived from E and W:  
for it is easily seen that the two o's are the same and as for the 
two V's the Vt derived from Y equals 

a Y q - K  
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aE/~ + X 
which is the same as 

a E { E + K ( 1 - - W ) } - F K E ( a W + I )  by (18) 
or ,~E ( ~ W +  1) 

~ g +  ( a + l )  K 
or ,~ (~ W + 1) 

which equals ~/~ o, or V derived from E and W. 
Thus the only difference between the conditions for V and for Y 

are that  for the former V/a must  decrease and for the lat ter  Y/E. 
These represent the difference between the conditions with which 
we started. In  constructing Y in Appendix I we required that  
this should make  ~' positive and in setting up V we required that  
this should make W'  positive. 

Now if Y/E is to decrease the tangent to the curve q s must  
cut 0 Y above O:  and if V/~ is to decrease the tangent must  pass 
above L or, as it can be put  must  cut L q above L. I t  will be 
recalled that  our construction actually fulfills both these condi- 
tions (or ra ther  as it fulfills the harder condition that  the tangent 
should pass above L it also fulfills the easier condition that  it 
should pass above O) and it was because of this that  W'  proved 
to be positive as well as ~'. 

So if we finish the construction of V by 

(i) t ransferring the origin • = 0 V : 0 from L to q at the 
same time making the unit  S- -Q (just as we did in 

• Appendix I for Y) and denoting the t ransformed ~ by x 
and the t ransformed V by  y ;  and 

(ii) constructing y in terms of x just  as in Appendix I 

then we get the same values of y as in Appendix I and these give 
values of V in terms of • that  give the same values of W in terms 
of E as we get from the values of Y as obtained in Appendix I. 
Thus we see that  if we set out to construct  W direct so as to make 
W' positive and (e/E)' negative we arrive at  exactly the same W 
values as we do by constructing ~ first as in Appendix I. 



New York 

S -- - -140000 
Q - -  14000  
K - -  6900  

Massachusetts 

S ----90000 
Q - -  9000  
K - -  5520 

Georgia 

S - - 4 2 0 0 0  
Q - -  4200  
K - -  4140  

E 
W 
B 
Z.  
Z¢ 

S Z~/E 
s ~/E 

E 
W 
B 
Z~ 
Z¢ 

S Z . / E  
s ~/E 

E 
W 
B 
2 
Z~ 

S Z~/E 
s ~/E 

T A B L E  I 
Examples  of Resu l t s  Produced  b y  F o r m u l a  (14) 

a - - 4  .q : 1/~ 
E/S 

.01 .05 .10 .145 .19 .28 .37 
Q 

1400 7000 14000 20300 26600  39200 51800 
. . . . .  000 .040 .095 .211 .328 

6900 6900 6900 6624 6245  5444 4637 
.169 .504 .670 .754 .810 .878 .918 
.000 .000 .000 .030 .077 .185 .301 

16.90 10.08 6.70 5.20 4.26 3.14 2.48 
16.90 10.08 6.70 6.03 5.88 5.78 5.74 

.55 .73 

77000 1O2200 
.558 .776 

3O5O 1546 
.962 .985 
.536 .763 
1.75 1.35 
5.65 5.53 

49500 65700 
.543 .760 

2523 1325 
.952 .980 
.517 .745 
1.73 1.34 
5.49 5.42 

900 4500 9000 13050 17100 25200 33300 
. . . . .  000 .041 .095 .208 .320 

5520 5520 5520 5294 4996 4372 3754 
.140 .449 .620 .711 .774 .852 .899 
.000 .000 .000 .029 .074 .177 .288 

14.00 8.98 6.20 4.90 3.07 3.02 2.43 
14.00 8.98 6.20 5.71 5.62 5.57 5.54 

.91 

127400 
.958 
290 
.998 
.956 
1.10 
5.30 

81900 
.950 
276 

.997 

.947 
1.10 
5.26 

1.00 
S 

140000 
1.000 

0 
1.000 
1.000 

1.00 
5.00 

90000 
1.000 

0 
1.000 
1.000 

1.00 
5.00 

420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000 
. . . . .  000 .050 .100 .200 .301 .502 .703 .904 1.000 

4140 4140 4140 3933 3726 3312 2894 2062 1230 397 0 
• 092 .337 .504 .607 .682 .780 .843 .918 .961 .990 1.000 
• 000 .000 .000 .030 .068 .158 .253 .460 .675 .894 1.000 
9.20 6.74 5.04 4.19 3.59 2.79 2.28 1.67 1.32 1.09 1.00 
9.20 6.74 5.04 5.02 5.02 5.02 5.02 5.02 5.02 5.01 5.00 

t~ >¢ 
*o 
t~ 

r~ > 

(b 

t~ 



New York 

S =140000  
Q - -  14000 
K---- 7000 

T A B L E  I I  
E x a m p l e s  of  Resul ts  P roduced  by F o r m u l a  ( 3 1 ) - - w h e n  excess r a t io  of 

r i sk  is the  same  as  t h a t  for  which  the  W's are  ca lcu la ted  
a - -  4 ,~ - -  1/2 g - -  .333 

E/S 

E 
K~ 

r - - . 3 3 3  W 
B 
Z. 
Z, 

8 Z./E 
8 ~/E 

r - - . 1 6 7  W 
B 
Z, 
Z, 

8 Z . / E  
8 ~IE 

r - - O  W 
B 
Z~ 
Z~ 

,~ Z J E  
S ~/E 

.01 .05 .10 .145 .19 .28 .37 .55 .73 .91 1.00 
Q s 

1400 7000 14000 20300 26600 39200 51800 77000 102200 127400 140000 
7000 7000 7000 8000 9700 13580 17630 25900 34240 42610 46790 

. . . . .  000 .034 .092 .218 .346 .594 .813 .971 1.000 
7000 7000 7000 7728 8808 10620 11530 10515 6403 1236 0 
• 176 .600 .857 .946 .972 .990 .995 .999 1.000 1.000 1.000 
• 000 .000 .000 .032 .089 .216 .344 .593 .813 .971 1.000 

17.60 12.00 8.57 6.52 5.11 3.54 2.69 1.82 1.37 1.09 1.00 
17.60 12.00 8.57 7.41 6.85 6.62 .641 6.13 5.82 5.36 5.00 

2 
. . . . .  000 .041 .105 .238 .369 .611 .819 .970 1.000 

7000 7000 7000 7672 8682 10348 11125 10075 6197 1278 0 
.171 .546 .750 .821 .850 .880 .901 .938 .970 .995 1.000 
• 000 .000 .000 .034 .089 .210 .333 .573 .794 .965 1.000 

17.10 10.92 7.50 5.66 4.47 3.14 2.44 1.71 1.33 1.09 1.00 
17.10 10.92 7.50 6.60 6.35 6.14 6.04 5.87 5.68 5.34 5.00 

. . . . .  000 .049 .118 .258 .389 .623 .820 .968 1.000 
7000 7000 7000 7608 8555 10076 10772 9764 6163 1364 0 
.167 .500 .667 .727 .757 .795 .828 .888 .943 .989 1.000 
.000 .000 .000 .036 .090 .205 .322 .553 .773 .957 1.000 

16.70 10.00 6.66 5.01 3.99 2.84 2.24 1.61 1.29 1.09 1.00 
16.70 10.00 6.67 6.01 5.87 5.77 5.72 5.64 5.53 5.30 5.00 



Massachusetts 

S ----90000 
Q - -  9000 
K - -  5600 

T A B L E  I I - -  Continued 
Examples  of Resul t s  Produced by Formula  ( 3 1 ) - - w h e n  excess rat io of 

r isk is the same as t h a t  fo r  which the W's a r e  calculated 

a - - 4  ~ - - ½  g - -  .333 
E/S 

E 
K 

r - -  .333 W 
B 
Z .  
Zo 

S Z J E  
s ¢/E 

r = .167 W 
B 
Z .  
Z~ 

S Z . /E  
S C/E 

r - - O  W 
B 
g.  
Z, 

S Z./E 
S UE 

7~ 
o o  

. . . . .  000 .048 .113 .247 .374 .605 .804 .961 1.000 
5600 5600 5600 5769 6191 6965 7343 6683 4353 1074 0 
.138 .446 .616 .693 .734 .783 .819 .881 .938 .987 1.000 
.000 .000 .000 .033 .083 .193 .306 .553 .754 .949 1.000 

13.80 8.92 6.16 4.78 3.86 2.80 2.21 1.60 1.28 1.08 1.00 
13.80 8.92 6.16 5.69 5.61 5.56 5.53 5.48 5.42 4.69 5.00 

.01 .05 .10 .145 .19 .28 .37 .55 .73 .91 1.00 
Q z 

900 4500 9000 13050 17100 25200 33300 49500 65700 81900 90000 X 
5600 5600 5600 6060 6980 9250 11730 16920 22210 27550 30230 

. . . . .  000 .030 .083 .202 .326 .572 .796 .967 1.000 
5600 5600 5600 5878 6401 7382 7906 7242 4531 909 0 
• 145 5.23 .776 .887 .935 .973 .987 .996 .999 1.000 1.000 
• 000 .000 .000 .027 .077 .197 .322 .569 .795 .967 1.000 ~ 

14.50 10.46 7.76 6.12 4.92 3.48 2.67 1.81 1.37 1.10 1.00 
14.50 10.46 7.76 6.86 6.55 6.29 6.15 5.95 5.72 5.35 5.00 

. . . . .  000 .038 .098 .225 .352 .591 .802 .965 1.000 
5600 5600 5600 5830 6296 7169 7601 6920 4398 964 0 
.142 .481 .687 .778 .821 .866 .890 .933 .967 .994 1.000 
.000 .000 .000 .030 .080 .195 .314 .551 .775 .959 1.000 

14.20 9.62 6.87 5.37 4.32 3.09 2.41 1.70 1.32 1.09 1.00 
14.20 9.62 6.87 6.18 6.01 5.88 5.81 5.71 5.57 5.31 5.00 



Georgia 

S - -42000  
Q ---- 4200 
K - -  4200 

T A B L E  I I - -  Continued 
E x a m p l e s  of Resu l t s  Produced by  F o r m u l a  ( 3 1 ) - - w h e n  excess ra t io  of 

r i sk  is the  same as  t h a t  fo r  which  the  W's a r e  ca lcula ted  
a - - 4  ~ - - 1 ~  g - -  .333 

E/S 

E 
K~ 

r - - . 3 3 3  W 
B 
Z~ 
Z~ 

S Z./E 
S ~/E 

.01 .05 .10 .145 .19 .28 .37 .55 .73 .91 1.00 
Q s 

420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000 
4200 4200 4200 4320 4590 5390 6370 8560 10890 13290 14510 

. . . . .  00O .028 .072 .174 .283 .510 .737 
4200 4200 4200 4199 4260 4452 4567 4194 2973 
.094 .375 .600 .732 .817 .906 .948 .982 .994 
.000 .000 .009 .021 .059 .158 .168 .500 .733 
9.40 7.50 6.00 5.05 4.30 3.23 2.56 1.79 1.36 
9.40 7.50 6.00 5.63 5.54 5.49 5.46 5.42 5.38 

.942 
771 

.999 

.941 
1.10 
5.23 

1.000 
0 

1.000 
1.000 
1.00 
5.00 

r---- .167 W . . . . .  000 .040 .091 .201 .314 .535 .745 .936 1.000 
B 4200 4200 4200 4147 4172 4307 4370 3980 2777 850 0 
Zn .092 .353 .545 .658 .729 .811 .857 .914 .954 .989 1.000 
Ze .000 .000 .000 .026 .067 .163 .269 .489 .711 .925 1.000 

S Z./E 9.20 7.06 5.45 4.54 3.84 2.90 2.31 1.66 1.46 1.13 1.00 
S ~/E 9.20 7.06 5.45 5.25 5.24 5.23 5.22 5.22 5.20 5.15 5.00 

r - -  0 ~ . . . . .  000 .053 .109 .224 .338 .552 .745 .919 1.000 
4200 4200 4200 4091 4090 4183 4217 3835 2777 1076 0 

Z .  .091 .333 .500 .598 .661 .738 .787 .858 .917 .973 1.000 
Zn/ZeE .000 .000 .000 .032 .072 .166 .266 .473 .683 .894 1.000 

S 9.10 6.66 5.00. 4.12 3.48 2.64 2.13 1.56 1.26 1.07 1.00 
S ~/E 9.10 6.66 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

t~ 



r 

New York 

.333 

.167 

T A B L E  II I  
Examples  of  Resul ts  Produced by Formula  ( 3 1 ) - - w h e n  excess ra t io  of r isk (z)  

is different  f rom t h a t  (r)  fo r  which the  W's  a re  calculated 

a ---- 4 ~ ---- ~/~ g - -  .333 

x 

.167 

.333 

fl 
Ze 

S Z./E 
S ~/E 

Zfl 
Ze 

S Z. /E 
S ~/E 

Zfl 
Ze 

S Z J E  
S ~/E 

Zf l  

Z~ 
S Z./E 
S ~/E 

• 01 .05 .10 .145 .19 .28 .37 .55 .73 
Q 

1400 7000 14000 20300 26600 39200 51800 77000 102200 

.171 .546 .750 .820 .848 .877 .898 .936 .970 

.000 .000 .000 .028 .078 .191 .311 .556 .789 
17.10 10.92 7.50 5.66 4.47 3.14 2.42 1.71 1.33 
17.10 10.92 7.50 6.43 6.10 5.87 5.80 5.74 5.66 

.167 .500 .667 .725 .751 .787 .818 .880 .941 

.000 .000 .000 .025 .069 .172 .283 .523 .765 
16.70 10.00 6.67 5.00 3.95 2.81 2.21 1.60 1.43 
16.70 10.00 6.67 5.68 5.40 5.26 5.26 5.40 5.47 

.177 .600 .857 .945 .973 .990 .996 .999 1.000 

.000 .000 .000 .039 .102 .236 .368 .610 .819 
17.70 12.00 8.57 6.52 5.12 3.54 2.70 1.82 1.37 
17.70 12.00 8.57 7.59 7.27 6.90 6.66 6.26 5.85 

.91 

127400 

.995 

.966 
1.09 
5.33 

.990 

.961 
1.09 
5.31 

1.000 
.970 
1.09 
5.36 

1.00 
s 

140000 

1.000 
1.000 

1.00 
5.00 

1.000 
1.000 

1.00 
5.00 

1.000 
1.000 

1.00 
5.00 

.167 .500 .667 .726 .754 .792 .823 .884 .943 .990 1.000 
• 000 .000 .000 .030 .079 .188 .304 .540 .772 .960 1.000 

16.70 10.00 6.67 5.01 3.97 2.83 2.22 1.67 1.29 1.09 1.00 
16.70 10.00 6.67 5.84 5.63 5.52 5.52 5.53 5.52 5.31 5.00 

t~ 

t~ >¢ 

t~ 

t~ 

o 
*0 



r 
New York (Cont'd) 

0 .333 

.167 

Massachusetts 

.333 .167 

T A B L E  I I I - -  Continued 
Examples  of Resul t s  Produced  by  F o r m u l a  ( 3 1 ) - - w h e n  excess r a t i o  of r i sk  ( z )  

is d i f ferent  f r o m  t h a t  ( r )  fo r  which  the  W's a re  ca lcu la ted  
a = 4 ~ = 1/2 g = .333 

Zn 
Ze 

8 Z . /E  
S ~/E 

Zfl 
Z~ 

8 Z J E  
8 UE 

E 

Z~ 
Z~ 

8 Z . /E  
S ~/E 

Zfl 
Ze 

s Z./E 
8 ~/E 

.01 .05 .10 .145 .19 .28 .37 .55 .73 .91 1.00 
Q S M 

x 

.176 .600 .857 .947 .973 .990 .996 .999 1.000 1.000 1.000 

.000 .000 .O00 .046 .115 .255 .387 .622 .820 .961 1.000 
Z 

17.60 12.00 8.57 6.54 5.12 3.54 2.69 1.82 1.37 1.09 1.00 
17.60 12.00 8.57 7.80 7.54 7.18 6.87 6.34 5.87 5.35 5.00 

.171 .546 .750 .823 .851 .882 .904 .940 .971 .995 1.000 

.000 .000 .000 .040 .100 .228 .352 .586 .796 .963 1.000 o 
17.09 10.92 7.50 5.08 4.48 3.15 2.45 1.71 1.33 1.09 1.000 
17.09 10.92 7.50 6.78 6.58 6.41 6.24 5.96 5.70 5.32 5.00 

900 4500 9000 13050 17100 25200 33300 49500 65700 81900 90000 

.142 .481 .687 .776 .819 .862 .889 .930 .966 .994 1.000 

.000 .000 .000 .023 .068 .174 .290 .532 .769 .961 1.000 
14.20 9.62 6.87 5.36 4.31 3.08 2.40 1.69 1.32 1.09 1.00 
14.20 9.62 6.87 5.99 5.74 5.56 5.54 5.56 5.54 5.32 5.00 

.138 .446 .616 .689 .728 .773 .808 .872 .935 
• 000 .000 .000 .021 .060 .156 .263 .499 .744 

13.80 8.92 6.16 4.75 3.84 2 .76 2.19 1.58 1.28 
13.80 8.92 6.16 5.33 5.09 4.99 5.03 5.21 5.36 

.989 

.956 
1.09 
5.29 

1.000 
1.000 

1.00 
5.00 

t~ 



T A B L E  I I I - -  Continued 
Examples  of Results  Produced by F o r m u l a  ( 3 1 ) - - w h e n  excess ra t io  of r isk  (x) 

Massachusetts ( C o n t ' d )  

r x 

.167 .333 Z .  
Z~ 

S ZJE 
8 ~/E 

0 Z, 
S Z./z" 

t/E 

0 .333 Z .  

8 t/E I 
.167 

Z ,  
8 z./~" 
8 ~IE 

is different  f rom tha t  ( r )  f o r  which the W's  a r e  calculated 
a ~ 4  , / - - -  1/~ g - -  .333 

.01 .05 .10 .145  .19 .28 .37 .55 .73 .91 
Q 

.145 .523 .776 .888 .936 .974 .988 .996 .999 1.000 

.000 .000 .000 .034 .092 .219 .348 .589 .801 .965 
14.50 10.46 7.76 6.12 4.92 3.48 2.67 1.81 1.38 1.10 
14.50 10.46 7.76 7.07 6.87 6.61 6.44 6.09 5.76 5.34 

.138 .446 .616 .691 .731 .778 .814 .877 .937 .988 

.000 .000 .000 .026 .072 .175 .287 .518 .751 .953 
13.80 8.92 6.16 4.77 3.84 2.78 2.20 1.59 1.29 1.08 
13.80 8.92 6.16 5.48 5.36 5.28 5.30 5.36 5.40 5.27 

• 145 .523 .776 .881 .938 .975 .988 .997 .999 1.000 
• 000 .000 .000 .042 .106 .241 .370 .603 .803 .961 

14.50 10.46 7.76 6.07 4.93 3.48 2.67 1.81 1.37 1.10 
14.50 10.46 7.76 7.24 7.16 6.92 6.67 6.20 5.77 5.32 

1.00 
S 

• 1.000 
1.000 

1.00 
5.00 

1.000 
1.000 

1.00 
5.00 

1.000 
1.000 

1.00 
5.00 

.142 .481 .687 .780 .824 .869 .896 .935 .968 .993 1.000 

.000 .000 .000 .037 .093 .215 .335 .566 .778 .954 1.000 
14.20 9.62 6.87 5.38 4.34 3.11 2.42 1.70 1.32 1.09 1.00 
14.20 9.62 6.87 6.40 6.29 6.17 6.04 5.81 5.59 5.28 5.00 

t-J 

M 

r~ 



Georgia 

.333 

.167 

T A B L E  I I I - -  Continued 
E x a m p l e s  of Resul ts  P roduced  by  F o r m u l a  ( 3 1 ) - - w h e n  excess  r a t io  of r i sk  (x)  

is d i f ferent  f r o m  t h a t  ( r )  fo r  which  the  W's  a r e  ca lcu la ted  
a - - 4  ~ = 1 , ~  g - - . 3 3 3  

.167 

.333 

0 

E 

ZN 
Z~ 

8 Z. /E 
~/E 

Z~ 
Z~ 

S Z./E 
UE 

Z~ 
Z~ 

8 Z~/E 
S UE 

ZI1 
Z~ 

S Z./E 
S ~/E 

• 01 .05 .10 .145 .19 .28 .37 .55 .73 .91 1.00 
Q S x 

420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000 

.092 .353 .545 .655 .725 .806 .852 .909 .953 .990 1.000 
.000 .000 .000 .018 .052 .140 .241 .464 .702 .933 1.000 
9.20 7.06 5.45 4.52 3.82 2.88 2.30 1.65 1.31 1.09 1.00 
9.20 7.06 5.45 5.01 4.91 4.88 4.91 5.03 5.15 5.19 5.00 

.091 .333 .500 .592 .652 .725 .773 .846 .915 .980 1.000 

.OOO .000 .000 .017 .047 .126 .219 .431 .674 .923 1.000 
9.10 6.66 5.00 4.08 3.43 2.59 2.09 1.54 1.25 1.08 1.00 
9.10 6.66 5.00 4.55 4.42 4.39 4.46 4.67 4.95 5.13 5.00 

.094 .375 .600 .735 .820 .910 .950 .983 .994 .999 1.000 

.000 .000 .000 .029 .075 .183 .298 .526 .741 .935 1.000 
9.40 7.50 6.00 5.07 4.32 3.25 2.57 1.79 1.36 1.10 1.00 
9.40 7.50 6.00 5.87 5.90 5.86 5.79 5.61 5.42 5.21 5.00 

• 091 .333 .500 .595 .657 .732 .781 .853 .917 .978 1.000 
• 000 .000 .000 .024 .060 .147 .245 .456 .683 .915 1.000 
9.10 6.66 5.00 4.10 3.46 2.61 2.11 1.55 1.26 1.07 1.00 
9.10 6.66 5.00 4.77 4.72 4.71 4.76 4.87 5.00 5.10 5.00 b J  



TABLE I I I - -  Continued 
Examples of Results Produced by Formula (31)--when excess ratio of risk (~) 

is different from that  (r) for which the W's are calculated 
a ---- 4 '1 - -  1/2 g ---- .333 

E/S 
Georgia ( C o n t ' d )  

r x 

0 .333 

.167 

Z,~/E .01 .05 .10Q .145 .19 .28 .37 .55 .73 .91 1.00S 

Zn .094 .375 .600 .737 .824 .912 .952 .983 .994 .999 1.000 
Ze .000 .000 .000 .039 .090 .204 .322 .543 .741 .918 1.000 

S 9.40 7.50 6.00 5.08 4.34 3.26 2.57 1.79 1.36 1.10 1.00 
S ~/E 9.40 7.50 6.00 6.16 6.23 6.17 6.05 5.74 5.42 5.13 5.00 

Zn/ZnE .092 .353 .545 .660 .733 .816 .861 .916 .954 .985 1.000 
Ze .000 .000 .000 .035 .080 .183 .291 .506 .711 .905 1.000 

8 9.20 7.06 5.45 4.55 3.86 2.91 2.33 1.67 1.31 1.08 1.00 
8 ~/E 9.20 7.06 5.45 5.52 5.54 5.53 5.47 5.35 5.20 5.06 5.00 

M 
X *O 

c~ 

~0 

(3 



T A B L E  IV 
Credibil i t ies given for  selected value of E if  K is chosen to give credit  

of  6 ~ %  for  c lear  experience a t  qualif ication point  
Fo rmula  (14) F o r m u l a  (31) 

A v e r a g e  Average  
r E E~ Z .  Credibi l i ty  Z~ Credibil i ty 

New York 
.333 14000 9333 .670 .447 .857 

Qualification .167 14000 11667 .670 .558 .750 
point E ---- 600 0 14000 14000 .670 .670 .667 

F o r m u l a  (39) 
Average  

Z .  Credibil i ty 

.333 14000 9333 .670 .447 .857 

.167 11200 9333 .6t9 .516 .686 
0 9333 9333 .575 .575 .571 

Massachusetts 
.333 9000 6000 .620 .413 .776 

Qualification .167 9000 7500 .620 .517 .687 
point E ---- 480 0 9000 9000 .620 .620 .616 

.333 9000 6000 .620 .413 .776 

.167 7200 6000 .566 .472 .621 
0 6000 6000 .521 .521 .517 

.571 .619 .413 X 

.625 .670 .558 
.709 .709 .667 

.571 .619 .413 

.571 .619 .516 

.571 .619 .619 

.517 .566 .377 

.573 .620 .517 > 

.616 .662 .662 

.517 .566 .377 

.517 .566 .472 

.517 .566 .566 
Georgia 

.333 4200 2800 .504 .336 .600 .400 .448 .299 
Qualification .167 4200 3500 .504 .420 .546 .456 .504 .420 
point  E ---- 360 0 4200 4200 .504 .504 .500 .500 .549 .549 

.333 4200 2800 .504 .336 .600 .400 .448 .299 

.167 3360 2800 .448 .373 .480 .400 .448 .373 
0 2800 2800 .404 .404 .400 .400 .448 .44~ 

bD 
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MINUTES OF T H E  1971 A N N U A L  M E E T I N G  
November 14 - 16, 1971 

CHERRY HILL INN, CHERRY HILL, NEW JERSEY 

Sunday, November 14, 1971 

Prior to the formal convening of the Annual Meeting on the following 
day, the Board of Directors met at thc Cherry Hill Inn from 2:30 p.m. to 
5:30 p.m. 

During the evening a small reception was hcld for the new Fellows (and 
their wives) who, latcr during the Annual Meeting, were prcsented with 
their Fellowship diplomas. At 6:30 p.m. an informal reception was held 
for the entire membership present. 

Monday, November 15, 1971 

The 1971 Annual Mecting was formally convened at 9:00 a.m. by 
President Richard L. Johc who welcomed thc gathering and introduced the 
Honorable Robert L. Clifford, Commissioner of Insurancc, State of New 
Jersey. Commissioner Clifford welcomed the gathering to New Jersey 
and presented his views on sevcral areas of casualty insurance as it affects 
the New Jersey Department as well as the insurance buying public within 
the state. 

Following Commissioner Clifford's address, President Johe presented 
diplomas to the following new Associates and Fellows: 

John B. Conners 
Dorothy K. Dropick 
James F. Golz 
Douglas S. Haseltine 
Robert J. Lindquist 
Michael J. Miller 
Nell L. Millman 

ASSOCIATES 
Kcnneth R. Ori 
Willard W. Peacock 
James P. Ross 
Harwood Rosser 
Bcrnard G. Schaeffer 
Edward C. Shoop 
Martin M. Simons 

FELLOWS 
Clarence R. Atwood 
Ronald E. Ferguson 

Lee M. Smith 
Raymond R. Swaziek 
Oliver T. Wilson 
John J. Winkleman, Jr. 
Danny M. Young 
Edward W. Young 

Glenn W. Fresch 
Alan G. Jones 
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The entire membership then observed a moment of silence in memory 
of the passing of the following individuals during the past year: 

Augustin J. Cima Hartwell L. Hall Walter F. Sullivan 
Frank A. Fleming Allen L. Mayerson Donald M. Wood 

The next item was the Presidential address, a copy of which is printed 
in the Proceedings. 

Ronald E. Ferguson then presented his new paper "Actuarial Note on 
Workmen's Compensation Loss Reserves." 

At 10:15 a.m. a panel discussion was presented wherein members of 
the insurancc press were interviewed by four members of the Society. This 
was the main feature of the morning program. Participants in the program 
were as follows: 

Moderator: Luther L. Tarbell, Jr. 
Second Vice President and Actuary 
The Travelers Insurance Companies 

Panel Members: John C. Burridge, Managing Editor 
A. M. Best Company 

Robert J. Cole, Insurance Editor 
New York Times 

Emanuel Levy, Editor 
Insurance Advocate 

David R. Bickerstaff, Actuary 
Southern Farm Bureau Casualty Ins. Co. 

Frederick W. Kilbourne, Consulting Actuary 
Milliman and Robertson, Incorporated 

Henry W. Menzel, Vice President 
lnsurance Services Office 

Mavis A. Waiters, Assistant Actuary 
Insurance Services Office 

The panel discussion was concluded at 11 : 30 a.m. 
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At 11:30 a.m. the following reviews of papers were presented to the 
membership: 

"Credibility for Severity" by Charles C. Hewitt, Jr. Guest review 
by Hans Biihlmann, which was read by Lester P. Dropkin. 

"Federal Income Taxes" by Raymond W. Beckman. Review by 
James W. MacGinnitie. 

At 12:00 noon a formal luncheon was held after which an address was 
presented by Kenneth C. Foster, President, The Prudential Insurance Com- 
pany of America. Mr. Foster discussed the various reasons the Prudential 
had for entering the property and casualty insurance business. 

From 2:00 p.m. to 3:00 p.m. a panel discussion was held on National 
Health Insurance. Participants in this discussion were: 

Moderator: Paul E. Singer, Vice President and Actuary 
CNA/Insurance 

Panel Members: Leslie P. Hemry, President 
Health Insurance Association of America 

Roger A. Johnson, Actuary 
Blue Cross of Greater Philadelphia 

Robert Pollack, Executive Vice President 
Colonial Penn Insurance Company 

Vernon J. Switzer, Health Actuary 
State Farm Mutual Automobile Ins. Co. 

After a brief break, a discussion of the report of the Committee on the 
Future Course of the Society was held. Leaders in this discussion were 
as follows: 

Moderator: Charles C. Hewitt, Jr., Actuary 
Allstate Insurance Company 

Panel Members: Rafal J. Balcarek, Vice President and Actuary 
Reliance Insurance Company 

James R. Berquist, Consulting Actuary 
Milliman and Robertson, Incorporated 
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William J. Hazam, Vice President and Actuary 
American Mutual Liability Ins. Co. 

M. Stanley Hughey, Executive V.P. 
Lumbermen's Mutual Casualty Company 

Paul J. Scheel, Associate Actuary 
United States Fidelity and Guaranty Co. 

Luther L. Tarbell, Jr. 
Second Vice President and Actuary 
The Travelers Insurance Companies 

P. Adger Williams, Vice President 
The Travelers Insurance Companies 

The meeting was recessed at 5:00 p.m. 

Following a reception for the entire membership from 6:00 to 7:00 p.m. 
a group banquet was held for the membership. After dinner, a musical pro- 
gram by Miss Laurie Barron, a music major at Temple University, was pre- 
sented to the members and guests. 

Tuesday, November 16, 1971 

The meeting was reconvened at 9:00 a.m. with the election of Officers 
as the first item of business. The results of the election were as follows: 

President 
President-Elect 
Vice President 
Secretary- Treasurer 

Editor 
Chairman, Education and 
Examination Committee 

Directors 

Director to fill unexpired 
term of A Uen L. Mayerson 

LeRoy J. Simon 
Charles C. Hewitt, Jr. 
Paul S. Liscord 
Ronald L. Bornhuetter 

Luther L. Tarbell, Jr. 

M. Stanley Hughey 

Charles F. Cook 
George D. Morison 
John H. Muetterties 

Dunbar R. Uhthoff 
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The next item of business was the presentation of the Financial Report 
for the completed year as well as the Secretary-Treasurer's Report of the 
activities of the Board of Directors. These reports are printed in the 
Proceedings. 

Following the conclusion of the business meeting, three additional 
reviews were presented as follows: 

"Federal Income Taxes" by Raymond W. Beckman. Review by 
M. Stanley Hughey. 

"Federal Income Taxes" by Raymond W. Beckman. Guest review 
by Clyde Fulton, Travelers Insurance Companies which was read 
by David C. Forker. 

"Federal Income Taxes" by Raymond W. Beckman. Review by 
Jerome A. Scheibl. 

Following the coffee break a panel discussion entitled "Working with 
Washington" was presented to the membership. The panel covered past, 
present and future relationships with the Federal Government. 

Participants in this portion of the program were: 

Moderator: James J. Meenaghan 
Vice President and Actuary 
Fireman's Fund American Ins. Cos. 

Panel Members: J. Robert Hunter, Jr., Chief Actuary 
Federal Insurance Administration (HUD) 

Robertson Mackay, Secretary 
Aetna Life and Casualty 

Donald P. McHugh 
Vice President and General Counsel 
State Farm Fire and Casualty Company 

At 11:15 a.m. the final portion of the program, a panel discussion pre- 
sented by members of the academic staff of Temple University, was held. 
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The subject of the discussion was "Medical Malpractice - -  Can the Disease 
be cured?". The participants were as follows: 

Moderator: Gerald R. Hartman 
Associate Professor 
Temple University 

Panel Members: Charles P. Hall, Department Chairman 
Health Administration 
Temple University 

Samuel Polsky 
Professor of Law 
Temple University 

Robert Tyson, M.D. 
Medical School 
Temple University 

The Annual Meeting was adjourned at 12:15 p.m. It is noted that the 
registration cards completed at the registration desk indicate, in addition to 
about 10 wives, attendance by 103 Fellows, 57 Associates and 12 invited 
guests, as follows: 

Allen, E. S. 
Atwood, C. R. 
Balcarek, R. J. 
Barker, L. M. 
Ben-Zvi, P. N. 
Berquist, J. R. 
Bevan, J. R. 
Bickerstaff, D. R. 
Bland, W. H. 
Bornhuetter, R. L. 
Boyajian, J. H. 
Brown, W. W., Jr. 
Carlson, E. A. 
Comey, D. R. 
Cook, C. F. 
Crowley, J. H. 
Curry, A. C. 
Curry, H. E. 
Dahme, O. E. 
DeMelio, J. J. 

FELLOWS 
Dickerson, O. D. 
Drobisch, M. R. 
Dropkin, L. B. 
Eide, K. A. 
Elliott, G. B. 
Faber, J. A. 
Ferguson, R. E. 
Flaherty, D. J. 
Forker, D. C. 
Foster, R. B. 
Fowler, T. W. 
Fresch, G. W. 
Gibson, J. A., llI 
Gillespie, J. E. 
Gowdy, R. C. 
Grady, D. J. 
Hartman, G. R. 
Hazam, W. J. 
Hewitt, C. C., Jr. 
Hughey, M. S. 

Hunt, F. J., Jr. 
Jacobs, T. S. 
Johe, R. L. 
Johnson, R. A. 
Jones, A. G. 
Kilbourne, F. W. 
Klaassen, E. J. 
Kormes. M.. 
Leslie, W., Jr. 
Linder, J. 
Liscord, P. S. 
Longley-Cook, L. H. 
Lowe, R. F. 
MacGinnitie, W. J. 
Makgill, S. S. 
Masterson, N. E. 
McClure, R. D. 
McGuinness, J. S. 
McLean, G. E. 
McNamara, D. J. 
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Meenaghan, J. J. 
Menzel, H. W. 
Miller, P. V. 
Mills, R. J. 
Mohnblatt, A. S. 
Morison, G. D. 
Muetterties, J. H. 
Munro, R. E. 
Naffziger, J. V. 
Newman, S. H. 
Niles, C. L., Jr. 
Oien, P. G. 
Otteson, P. M. 
Perkins, W. J. 
Phillips, H. J., Jr. 

Balko, K. H. 
Bergen, R. D. 
Cadorine, A. R. 
Carson, D. E. A. 
Chorpita, F. M. 
Coates, W. D. 
Conners, J. B. 
Cooper, W. P. 
Copestakes, A. D. 
Davis, R. C. 
Dropick, D. K. 
Fossa, E. F. 
French, J. T. 
Golz, J. F. 
Gossrow, R. W. 
Hardy, H. R. 
Hartman, D. G. 
Haseltine, D. S. 
Head, T. F. 

Pollack, R. 
Portermain, N. W. 
Presley, P. O. 
Quinlan, J. A. 
Richards, H. R. 
Riddlesworth, W. A. 
Rodermund, M. 
Ruchlis, E. 
Salzmann, R. E. 
Scheel, P. J. 
Scheibl, J. A. 
Scheid, J. E. 
Simon, L. J. 
Skelding, A. Z. 

ASSOCIA"rES  

Jensen, J. P. 
Klingman, G. C. 
Levin, J. W. 
Lindquist, R. J. 
Linquanti, A. J. 
Margolis, D. R. 
Miller, M. J. 
Millman, N. L. 
Mokros, B. F. 
Moore, P. S. 
Napierski, J. D. 
Neidermyer, J. R. 
Ori, K. R. 
Peacock, W. W. 
Pilon, A. 
Richardson, H. F. 
Ross, I. P. 
Rosser, H. 
Sandler, R. M. 

Skurnick, D. 
Smick, J.  J .  
Smith, E. R. 
Switzer, V. J. 
Tarbell, L. L., Jr. 
Uhthoff, D. R. 
Verhage, P. A. 
Walsh, A. J. 
Ward, M. R. 
Webb, B. L. 
White, H. G. 
Wiiiiams, D. G. 
Williams, P. A. 
Wilson, J. C. 

Sawyer, J. S., III 
Scammon, L. W. 
Schaeffer, B. G. 
Shoop, E. C. 
Simons, M. M. 
Singer, P. E. 
Smith, L. M. 
Spitzer, C. R. 
Spooner, F. A. 
Stern, P. K. 
Swaziek, R. R. 
Thompson, E. G. 
Trees, J. S. 
Walters, M. A. 
Welch, J. P. 
Wilson, O. T. 
Winkleman. J. J., Jr. 
Young, D. M. 
Young, E. W. 

Anderson, E. V. 
Blanc, R. 
Burridge, J. C. 
Clifford, R. L. 

* Invi ta t ional  P r o g r a m  

GUESTS 
Cole, R. J. 
Foster, K. C. 
Hall, J. W. 
Hemry, L. P. 

*Kedrow, W. M. 
Knox, F. J. 
Levy, E. 
McHugh, D. P. 

Respectfully submitted, 

RONALD L. BORNHUETTER 
Secretary-Treasurer 
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R E P O R T  OF T H E  SECRETARY-TREASURER 

The Board of Directors met during the year on the following dates: 

December 11, 1970 

March 19, 1971 

May 16, 1971 

October 8, 1971 

November 14 and 15, 1971 

In addition, mail votes were conducted on several items during the year. 

The highlights of the actions taken by the Board at these meetings are 
best summarized into categories as follows: 

A. Future Course ol the Casualty Actuarial Society 

Special committees with specific assignments were established and 
reports considered during the year were in the following areas: 

1. InterestAreas 
The final report of this Committee, which summarized the re- 
sults of an extensive questionnaire, was accepted. 

2. Levels of Certification 
The final report of this Committee has been received by the 
Board and will be acted upon during the next year. 

3. Recruitment o] New Candidates 
Interim reports have been furnished to the Board during the 
year with a final report expected to be considered by the Board 
in 1972. 

4. Forms oI Amalgamation 
The report of this Committee has been received by the Board 
and will be considered in depth during 1972. 

5. Education and Examination 
Activities in this area are still in progress. 

6. Editorial Committee 
The Board accepted the recommendation that the Proceedings 
continue to be printed in hard cover form. 
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B. Pro/essional Conduct 
The Board adopted two opinions (CAS-1 and CAS-2). Only the 
Guides will be printed in the Year Book while the members will be 
sent copies of the two opinions. 

C. Bylaws and Constitution 
This Committee's main assignment was completed with the adop- 
tion of a new Constitution and Bylaws at the May 1971 member- 
ship meeting. Several additional assignments remain to be pre- 
sented to the Board of Directors in 1972. 

D. Examinations 
A new program of furnishing grades to failing candidates was in- 
troduced in 1971 and is to be continued. The Board also inaugu- 
rated an experimental program of bringing exam graders together 
for one or two day sessions in order to expedite the completion of 
the exam results. This program met with such a high degree of 
success that it has been adopted on a permanent basis. 

E. High School Mathematical Contest 
The Board approved the CAS's being a co-sponsor of the High 
School Mathematics Contest through a contribution of $1,500.00. 

F. Nominating Committee Guideline 
The Board adopted new nominating committee guidelines in line 
with the changes in the Constitution and Bylaws. In addition, the 
Board instructed the Nominating Committee to be guided by the 
Preferential Ballot in determining the number of candidates to be 
offered for the office of Vice President. 

G. Finance Committee 
The Board adopted a new insurance program for the Society. In 
addition, the Financial Statement, as certified to by the Finance 
Committee, was also approved. 

The Board also approved for 1972 an increase in the dues for a 
Fellow and an Associate (more than 5 years membership) from 
$50.00 to $60.00 and all other Associates from $25.00 to $40.00. 

The exam fee for Part 3 was increased from $9.00 to $10.00 and for Parts 
4-9 from $15.00 to $20.00. 

The Budget for 1972 was also approved by the Board. 
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H. New Committees and Delegates 
The Board approved the establishment of the following new Com- 
mittees or individual assignments: 

a) Committee on Government Statistics 
b) Alternate Delegate to ASTIN 
c) Liaison Representative to Joint Actuarial Committee on 

Financial Reporting 
d) Assistant to Secretary-Treasurer 

I. Sites 
The Board approved the switch of the November 1972 meeting 
from Ann Arbor, Michigan to the West Coast area. The meeting is 
be held in San Francisco, California. 

The Board also agreed with the Site Committee's recommendation 
that the Greenbrier, White Sulphur Springs, West Virginia be in- 
vestigated for the 1975 Spring meeting and Atlanta or Williams- 
burg for the 1976 Fall meeting. 

J. Secretary-Treasurer's Office 

The Board adopted the recommendation of a Special Committee 
that the office of the Secretary-Treasurer remain at the National 
Council for the foreseeable future. It would be uneconomical for 
the CAS to establish its own office. 

K. Joint Sponsorship o[ Examinations 

The Board has extended an invitation to other actuarial bodies to 
jointly sponsor any parts of the CAS examinations which count 
toward membership in that body. In addition, these organizations 
would be invited to appoint a liaison representative to work with 
the CAS Education and Examination Committee. 

Copies of the detailed 1970-1971 Financial Statement of the Society 
were available at the November meeting. During the year total income 
amounted to $54,274.78; expenses were $47,285.67 resulting in an increase 
in assets of $6,989.11. As of September 30, 1971 the assets of the CAS 
amounted to $74,904.00. 

Respectfully submitted, 

RONALD L. BORNHUETTER 
Secretary-Treasurer 
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FINANCIAL REPORT 

Income and Disbursements 
from October I, 1970 through September 30, 1971 ) 

I ncome  

Due~ 
Examlndl ion tee'* 
Mectmg, 
Sale of Proceedtng¢ 
Sale of Reading, . 
Invitational program . 
MTchelbacher Fund 
Interc,,I 
Rcgt~tratton-ACNY 

Total 

A ,  o f  1 0 / I / 7 0  

Chct.kmg Account . 
~%avlng~ A~ct)u nt 
Investments 

• $16.880 00 
12.267 10 
11.610 05 
3.734.00 

911 23 
1,50000 

820 57 
5.251 83 
1.30000 

$54.274 78 

. $ 858.26 
.. 12.1)00.69 

55.055 94 

$67.914 89 

Assets 

I ) i s b u r s e m e n t ~  

Printing and ~tallonery 
Secretary-Treasurer's office 
Examination expense 
Meelmg expcn,.e . . 
Library , . .  
Insurance 
Meeting re fu nd,~ 
Examination refund, . . 
ACNY . . 
Investment 
Georgia State 
Mathematical Association 
M iscella ncou,, 

A s  o f  9 / 3 0 / 7 1  

Check mg Account 
Savings Account . 
Investment,. . 

I n v e s t m e n t s  

$20.938 82 
2.400 00 
4,739 55 

I 1,387 I I 
• . . 7 1 6  24 

• . .  262 00 
347 50 

• . 270 50 
. . . . .  1.300 00 

. . 20 00 
2,500 00 

. .  1 , 500  00 
903 95 

$47.285 67 

C h a n g e  

$ 3.596 34 $ 2,738 08 
44.637 62 32.636.93 

• 26,670.04 --28.385 90 

$74,904 0g $ 6.989.11 

Co~ 

U S A "l'rca~ury Bond ,~1673 Due I 1/15/74 $ 1,0(10 00 
U S A Treasury Bond N I674 Due I 1/15/74 . .  1,000190 
U,S A Treasury Bond ~299 Due 2/15/75 ,, 4,981 25 
U S A Treasury Bond j/5263 Due 2] 15/80 . . . . . . .  4,325 00 
U S A Trca,.ury Bond #21733 Due I 1/15/71 
U S A Trca,ury Bond #7478 Due I 1/15/71 . 15.363 79* 

*Cost price mcludc,, $265.35 accrued mtcre,t $26.670 04 

Thl~ is to certify that we have audited the accounts and the a~,ets shown above and find ~,ame to be correct 

Finance Committee 
JOIIN 11 BOYAJIAN 
TI IOMAS W FOWLER 
ALBERT J WALSH 
H E N R Y  W M E N Z E L .  ChalrmJn 
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1971 EXAMINATIONS- -  SUCCESSFUL CANDIDATES 

Examinations for Parts 3, 5, 7 and 9 of the Casualty Actuarial Society 
syllabus were held May 12 and 14, 1971 and examinations for Parts 4, 6 
and 8 were held November 9 and 10, 1971. Parts 1 and 2, jointly spon- 
sored by the Casualty Actuarial Society and the Society o[ Actuaries, were 
given May 13 and November 4. Those who passed Parts I and 2 were 
listed in the joifit releases of the two Societies dated June 28, 1971 and 
December 21, 1971. 

The following candidates successfully completed the requirements for 
Fellowship and Associateship in the November 1970 examinations and 
were awarded their diplomas at the May 1971 meeting: 

Comey, Dale R. 
Grady, David J. 
Hunter, J. Robert, Jr. 

Engel, Philip L. 
Hoffmann, Dennis E. 
McClenahan, Charles L. 

FELLOWS 

Richardson, James F. 
Skurnick, David 

ASSOCIATES 

Miller, Philip D. 
Neidermyer, James R. 

Snader, Richard H. 
Zory, Peter B. 

Rinehart, Charles R. 
Thompson, Eugene G. 

M A Y  1971 E X A M I N A T I O N S  

Following is the list of successful candidates in the examinations held 
in May, 1971 : 

Part 7 
Anker, Robert A. 
Bell, Allan A. 
Bill, Richard A. 
Engel, Philip G. 
Eyers, Robert G. 
Fossa, E. Frederick 
Hardy, Howard R. 
Head, Thomas F. 

Part 9 
Anker, Robert A. 
Atwood, Clarence R. 
Bartik, Robert F. 
Conner, James B. 

FELLOWSHIP EXAMINATIONS 

Hoffmann, Dennis E. 
Khury, Constandy K. 
Krause, Gustave A. 
Moore, James E. 
Neidermyer, James R. 
Plunkett, Joseph A. 
Rinehart, Charles R. 
Sandier, Robert M. 

Ferguson, Ronald E. 
Fresch, Glenn W. 
Hartman, David G. 
Jones, Alan G. 

Spitzer, Charles R. 
Stephenson, Elton A. 
Swaziek, Raymond R. 
Tatge, Robert L. 
Trees, John S. 
Waiters, Michael A. 
Welch, John P. 

Murray, Edward R. 
Rinehart, Charles R. 
Stewart, Charles W. 
Waiters, Mavis A. 



220 1971 EXAMINATIONS 

NEW FELI.OWS A D M I T T E D  MAY 1971: Left to right: l);tvid J. Grztdy, D;wid 
Skurnick, J. Robert Hunter,  Jr., President Richard L. Johe, Peter B. Zory, James F. 
Richardson, Richard H. Snader, and Dale R. Comey. 

NEW ASSOCIATES A D M r ] T E I )  MAY 1971: l.eft to right: Eugene (i. l 'honlpson,  
Dennis E. Hoffmann,  Philip D. Miller, President Richard L. Johe, James R. Neider- 
myer, Charles R. Rinehart,  and Charles L. McClenahan.  Missing from the picture was 
new Associate Philip L. Engel. 
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ASSOCIATESHIP EXAMINATIONS 

Part 3 
Alexander, Stephen A. 
Alfuth, Terry J. 
Andler, James A. 
Biondi, Richard S. 
Chesney, Richard A. 
Chou, Philip S. 
Davidson, David A. 
Degerness, Jerome A. 
Demers, Daniel 
Edwards, John S. 
Evans, Dale M. 
Fallquist, Richard J. 
Forman, Ben J. 
Fusco, Michael 

Part 5 
Brouillette, Yves J. 
Conners, John B. 
Dropick, Dorothy K. 
Gardner, John E. 
Golz, James F. 
Grippa, Anthony J. 
Gruber, Charles 
Hall, James A. 
Haseltine, Douglas S. 
Kelly, Ann E. 
Klein, David M. 
Lester, Edward P. 

Golz, James F. 
Graves, Janet S. 
Harper, Pamela C. 
Henry, Dennis R. 
Hough, Paul E. 
lnkrott, James G. 
Jewell, William S. 
Jones, James D. 
Kenney, Roger K. 
Kline, Douglas F. 
Kochanski, Nancy M. 
Kreuzer, James H. 
Lis, Raymond S., Jr. 
Marks, Rosemary N. 

Lieberman, Judy L. 
Lindquist, Robert J. 
Masella, Norma M. 
Miller, Michael J. 
Millman, Nell L. 
Murphy, Edward J., Jr. 
Ori, Kenneth R. 
Pagnozzi, Richard D. 
Peacock, Willard W. 
Reinbolt, James B. 
Retterath, Ronald C. 
Rice, W. Vernon 

Mohl, Frederic J. 
Penniman, Kent T. 

• Radach, Floyd R. 
Schaeffcr, Bernard G. 
Sheppard, Alan R. 
Simons, Martin M. 
Smith, Lee M. 
Streff, James P. 
Strickland, Michael E. 
Vinccnzo, Jarhes J. 
Winkleman, John J., Jr. 
Woll, Richard G. 
Wood, James O. 
Young, Danny M. 

Rogers, Daniel J. 
Ross, James P. 
Rosser, Harwood 
Shoop, Edward C. 
Smith, Lee M. 
Swaziek, Raymond R. 
Tverberg, Gall E. 
Wilson, Oliver T. 
Winkleman, John J., Jr. 
Woll, Richard G. 
Young, Danny M. 
Young, Edward W. 

As a result of the above examinations, four new Fellows and twen!y 
new Associates were admitted at the Annual Meeting, November 15, 1971. 

FELLOWS 

Atwood, Clarence R. 
Ferguson Ronald E. 

Fresch, Glenn W. 
Jones, Alan G. 

Conners, John B. 
Dropick, Dorothy K. 
Golz, James F. 
Haseltine, Douglas S. 
Lindquist, Robert J. 
Miller, Michael J. 
Millman, Nell L. 

ASSOCIATES 

Ori, Kenneth R. 
Peacock, Willard W. 
Ross, James P. 
Rosser, Harwood 
Schaeffer, Bernard G. 
Shoop, Edward C. 
Simons, Martin M. 

Smith, Lee M. 
Swazick, Raymond R 
Wilson, Oliver T. 
Winkelman, John J., Jr. 
Young, Danny M. 
Young, Edward W. 
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NEW FEI.LOWS AI)MII ' I 'F~I)  NOVEMBER 1971: l.cft io right: (l:lrence R. 
Atwood, Ronald E. Ferguson, Glenn W. Frcsch, outgoing President Richard I.. Johe 
and Alan G. Jones. 

NEW ASSOCIATES ADMI'VI'ED NOVEMBER 1971: l.eft to right, st;inding: R;ty- 
mond R. Swaziek, Edward W. Young, Michael J. Miller, Edward C. Shoop. Lee M. 
Smith, James F. Golz. Danny M. Young, James P. Ross, Oliver T. Wilson, Bernard 
G. Schaeffer, Martin M. Simons, and John J. Winkleman, Jr.; seated left to right: 
John B. Conners, Neil L. Millman, Willard W. Peacock, outgoing President Richard 
L. Johe, Narwood Rosser, Dorothy K. Dropiek, and Douglas S. Haseltine. 
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N O V E M B E R  1971 E X A M I N A T I O N S  

The successful candidates in the November 1971 examinations were: 

FELLOWSHIP EXAMINATIONS 

Part 6 
Bradshaw, John G., Jr. 
Bryan, Charles A. 
Conners, John B. 
Dickson, Jeffrey J. 
Dieter, George H., Jr. 
Fossa, E. Frederick 
Hall, James A. 

Part 8 
Anker, Robert A. 
Bartik, Robert F. 
Bergen, Robert D. 
Bill, Richard A. 
Cadorine, Arthur R. 
Drennan, John P. 
Eyers, Robert G. 

Part 4 (b) 
Rogers, Daniel J. 

Part 4 
Alexander, Stephen A. 
Alff, Gregory N. 
Andler, James A. 
Bailey, Michael W. 
Berry, Charles H. 
Bertles, George G. 
Biondi, Richard S. 
Brouillette, Yves J. 
Chou, Philip S. 
Creswell, David L., Jr. 
Curley, James O. 
Davis, Rodney D. 
Degerness, Jerome A. 
Demers, Daniel 
Dempster, Howard V., Jr. 
Evans, Dale M. 
Fallquist, Richard J. 
Fisher, Wayne H. 
Fusco, Michael 
Gardner, John E. 
Glover, William D. 

Hartman, David G. 
Haseltine, Douglas S. 
Hearn, Vincent W. 
Klein, David M. 
Moore, Phillip S. 
Murray, Edward R. 
Pagnozzi, Richard D. 

I k  

l~inehart, charles,R. 
Ross, James P. 
Sanko, Ronald J. 
Smith, Lee M. 
Stewart, C. Walter 
Tatge, Robert L. 
Winkleman, John J., Jr. 

Golz, James F. 
Hoffmann; Dennis E. 
Kolodziej, Timothy M. 
McDonald, Charles 
Miller, Philip D. 
Penniman, Kent T. 

Rinehart, Charles R. 
Smith, Lee M: 
Song, Young B. 
Stephenson, Elton A. 
Walters, Michael A. 
Zarrella, Edward G. 

ASSOCIATESHIP EXAMINATIONS 

2 o 

Godbold, Nathan T. 
Graves, Janet S 
Griswol.d, Gerald W. 
Grogan, Shirley M. 
Gwynn, Holmes M. 
Hough, Paul E. 
lnderbitzin, Paul H.' ,- 
Inkrott, James G. 
Irwin Larry L. 
Jones, James D. 
Kaufman, Allan M. 
Kayton, Howard H. 
Kelly, Anne E. 
Kline, Douglas F.' 
Kochanski, Nancy M." 
Kollar, John J. 
Kramer, Lawrence D. 
Kuehn, Ronald T. 
Lamb, John A. 
Lamb, Michael R. 
Lester, Edward P. 

Mar ino, James F. 
Marks, Rosemary N. 
Mohl, Frederic'J. - 
Nolan, John D. 

'Oison, Arthur J. 
Petrelli, Joseph L. 
Rapp, Jerry W. 
Reinbolt, James B. 
Retterath,'Ronald C. 
Roman, Spencer M. 
Sargent, Dennis J.' 
Schultz, John J. 
Sheppard; Alan R: 
Stanard, James:N. 
Stergiou, Ern'antiel J. 
Streff, James P. 
Szczepanski, Gerald R. 
Tinkler, William P. 
Toothman, Michael L. 
Wafford, James D. 
Wood, James O. 
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Six candidates for Fellowship and three candidates for Associateship 
completed their requirements in the above examinations and will be ad- 
mitted at the Spring Meeting in 1972: 

Anker. Robert A. 
Bergen, Robert D. 

N E W  F E L L O W S  

Hartman, David G. 
Murray, Edward R. 

Rinehart, Charlcs R. 
Stewart, C. Waltcr 

NEW ASSOCIATES 

Dempster, Howard V., Jr. Reinbolt, James B. Rogers, Daniel J. 
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O B I T U A R I E S  

AUGUSTIN J. CIMA 

FRANK A. FLEMING 

HARTWELL LEON HALL 

ALLEN L. MAYERSON 

WALTER F. SULLIVAN 

DONALD M. WOOD 

AUGUSTIN J. CIMA 

1932 - -  1971 

Augustin J. Cima, a Fellow of the Casualty Actuarial Society since No- 
vember, 1966, died March 30, 1971, as a result of injuries suffered in an 
automobile accident. 

Guy Cima was born in Latrobe, Pennsylvania, and attended Lehigh 
University from 1950 to 1952. His academic career was interrupted by 
service in the Army from September, 1952 to August, 1954. He was grad- 
uated from the University of Chicago in 1958 and did graduate work at 
the Illinois Institute of Technology. 

Guy began his insurance career with Allstate Insurance Company in 
October, 1959. He was promoted to Associate Actuary in November, 
1965, to Actuary in March of 1969 and most recently, to Pricing Director 

in 1971. 

While Guy's actuarial career was all too brief, it was one of active in- 
volvement. He served on the Society's examination committee. He was 
a member of the FAIR Plan Procedural Advisory C o m m i t t e e -  Account- 
ing Subcommittee. He was chairman of the Florida Windstorm Under- 
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writing Association Accounting Committee and the Alabama Insurance 
Underwriting Association Accounting Committee in addition to serving as 
a member of other accounting committees, namely that of the New York 
FAIR Plan, the New Jersey FAIR Plan and the Florida Sinkhole Rein- 
surance Association. 

He was also a member of the American Academy of Actuaries and 
the Midwestern Actuarial Forum. 

The tragic death of Guy Cima was shocking to his friends and fellow 
workers. He will best be remembered as one who truly cared for all hu- 
manity and who worked diligently to better the lives of those less fortunate. 

He is survived by his wife, Mrs. Nancy Lyn Cima, by four sons; Chris- 
topher, 14, Stephen, 12, Thomas, 10 and Jeffrey, 5 and by two daughters; 
Kathryn, 8 and Rebecca, 3. 

FRANK A~ FLEMING 

1893 - -  1971 

Frank A. Fleming was admitted to the Society as an Associate on No- 
vember 16, 1923. His death on February 12, 1971 at the age of 78 ended 
a long career devoted to the service of mutual fire and casualty insurance. 
Although Mr. Fleming started his career with a life insurance company, he 
soon became interested and involved in the fire and casualty business. He 
was the manager of the New York Office of the American Mutual Insur- 
ance Alliance when the Mutual Insurance Rating Bureau was organized on 
September 27, 1929 and was named the first general manager. At the time 
of its organization the Mutual Bureau was a one s t a t e - - o n e  line rating 
organization (automobile liability insurance in New York).  Under the 
direction of Mr. Fleming, the Mutual Bureau became a multi-line rating 
organization in all states. 

On October 29, 1947, the Mutual Insurance Advisory Association was 
formed as an advisory organization under the rating laws of the various 
states. Mr. Fleming became the first general manager of the advisory 
organization and served in that capacity, as well as general manager of 
the Mutual Bureau, until retirement from both organizations on December 
31, 1957. Under his direction, the interests of mutual companies relative 
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to rating matters in workmen's compensation and fire and allied lines, in 
addition to the casualty lines of insurance under the jurisdiction of the 
Mutual Bureau, were well served. 

After retirement, Frank Fleming left New York City where he had 
lived for nearly 40 years and spent a few years in traveling. He lived for 
a while in Mexico and later in Spain. Returning to this country Mr. Flem- 
ing spent the remainder of his years in San Francisco, California and 

Phoenix, Arizona. 

Frank never married and at the time of his death in Phoenix, his only 

survivors were a sister and an older brother. 

The high esteem in which Mr. Fleming was held was founded upon his 
personal qualities as a man, as well as upon his lifetime of important 

services to mutual insurance. 

H A R T W E L L  LEON H A L L  

1 8 9 0 -  1971 

Hartwell Leon Hall, former Chief Examiner of the State of Connecticut 
Insurance Department, died February 15, 1971 at his home in West Hart- 

ford, Connecticut, at the age of 80. 

He was born in Ground Point, New York, and was a graduate of Cor- 

nell University. 

He became Assistant Actuary of the Connecticut Insurance Depart- 
ment in 1925 and later Chief Examiner, serving in the latter capacity until 

his retirement" in 1958. 

As Chief Examiner during the Depression of the 1930's he won wide 
praise for his sound judgment, foresight and fairness in dealing with com- 
panies experiencing difficult times, thus hclping them to weather the eco- 
nomic storm. 

On the occasion of his retirement he received many messages of good 
wishes. Charles J. Zimmerman, then President and now Chairman of the 
Connecticut Mutual Life Insurance Company, wrote: "My associates . . .  
express the highest regard for you both as an examiner and as an individual. 
Man after man has commented on your fairness, on your friendliness, 
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and on your ability to get the job done efficiently while at ,the same time 
winning friends for yourself and for your associates." 

He was a member of the Casualty Actuarial Society and was active for 
many years on the Committee on Blanks of the National Association of 
Insurance Commissioners. 

He served in the Army in World War 1 and was a member and former 
officer of Rau-Locke Post, American Legion. He was a member  of the 
Church of the Redeemer (Universalist) of West Hartford and was a 32nd 
Degree Mason for fifty years. 

Surviving Mr. Hall are his widow, Grace Lombard Hall, and a son, 
Robert, of West Hartford. 

ALLEN L. MAYERSON 

1925 - -  1971 

Allen L. Maycrson, Professor of Insurance and Actuarial Mathematics 
at the University of Michigan, died on September 11, 1971 at the age of 
forty-six. Two years ago he was diagnosed to have cancer. With character- 
istic fortitude, he concealed this fact from all but a few of his close relatives 
and friends, and maintained an active life almost up to the day of his death. 

Born in Brooklyn, New York, he early exhibited the intellect and 
drive which soon won him recognition. After attending rapid advance 
schools in his native city, he graduated as a mathematics major from the 
University of Michigan at the age of nineteen; being elected to Phi Beta 
Kappa in his senior year. He was commissioned in the Navy upon gradu- 
ation in 1944 and served until 1946. He then returned to Michigan to 
earn a Master's degree in actuarial mathematics. 

He was an associate in statistics and research at the Institute of Life 
Insurance from 1947 to 1949 and served as actuary of the National Surety 
Corporation from 1949 to 1951. At that time, upon becoming a Fellow 
of the Society of Actuaries, he was appointed as Principal Life Actuary 
of the New York Insurance Department,  where he served until 1956. Dur- 
ing this period he was on leave for one year to accept a Fulbright Scholar- 
ship at the University of Paris. 
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In 1956, he returned to the University of Michigan with a dual ap- 
pointment as Assistant Professor of Insurance in the Graduate School of 
Business Administration and of Mathematics in the College of Literature, 
Science and Arts. Here he continued until the time of his death, except 
for an interlude (1963-1966) as Insurance Commissioner of the State of 
Michigan, probably the only Commissioner who has held fellowships in 
both the life and casualty actuarial bodies. As Commissioner of Insurance 
he applied himself vigorously and achieved a number of improvements in 
the Department's organization. 

Professor Mayerson's interests were far reaching. In addition to his 
technical competence, he was an accomplished linguist, being sufficiently 
fluent in French and Spanish to deliver papers in those languages to Euro- 
pean audiences. He made frequent trips to Europe and was a member of 
the actuarial organizations of Great Britain, France, Spain and Switzerland, 
in addition to his memberships in this country. He served on the Board of 
Governors of the Society of Actuaries, also as President of the Michigan 
Actuarial Society, as a Vice-President of the American Academy of Ac- 
tuaries and on the Council of the Casualty Actuarial Society. In recent 
years he provided technical assistance to insurance cooperatives in Peru 
and Chile and participated in designing an actuarial program for the He- 
brew University of Jerusalem and served as a Visiting Professor tfiere. 

In spite of his demanding academic and professional activities, he some- 
how found time to pursue his interests in music, theater, art and archeology 
and to engage in his athletic hobbies of sailing and tennis. In all of this 
he was joined by his wife, the former Dorli Baenninger of Zurich, Switzer- 
land, who gloried in her husband's distinguished career and thoroughly 
enjoyed her role of travelling companion and hostess. His colleagues in 
the University and in his profession, not to mention numerous students with 
whom he continued contacts, suffered a grievous loss in his untimely death 
in the prime of life. 

WALTER F. SULLIVAN 

1 9 0 6 -  1971 

Walter F. Sullivan, an Associate of the Casualty Actuarial Society since 
1930, died in his home in San Francisco, California, January 7, 1971. 
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Mr. Sullivan, a native of Bethlehem, Pennsylvania, graduated from 
Pennsylvania State Forestry School (now a part of Penn State University) 
and then received a M.A. degree from Iowa State University in forestry. 
He then came to California to work for the forestry service but soon left 
it to become the Statistician for the Associated Indemnity Company in San 
Francisco in 1929. He remained with the Associated Indemnity Com- 
pany (now a part of the Fireman's Fund American Insurance Companies) 
until 1941 at which time he joined the State Compensation Insurance Fund 
of California as a Statistician. In 1942, he was promoted to Assistant 
Actuary and became Actuary in 1953. During this period, he served upon 
the Actuarial Committee of the California Inspection Rating Bureau and his 
constructive advice upon matters pertaining to merit rating plans and 
overall rate level changes was always sought by the other members of the 
Committee. Mr. Sullivan was also a member of the San Francisco Actuarial 
Club. 

Mr. Sullivan retircd from the State Compensation Insurance Fund in 
May of 1970 to devote his full time to his lifelong hobby of photography. 
As a photographer, he was a member of the Photochrome Club of San 
Francisco and many of his photographs won awards in local competition, 
and several of his favorite photographs were exhibited in national compe- 
tition. On several occasions he was asked to judge photographs at re- 
gional showings. 

Mr. Sullivan is survived by his mother, Mrs. Frank Sullivan of Bethle- 
hem; three sisters, Mrs. John Schimmel of Bethlehem, Mrs. Gertrude 
Bannann of New Jersey, and Mrs. Edith McCormick of Coopersburg, 
Pennsylvania; and a brother, Arthur of Evanston, Illinois. 

DONALD M. WOOD 

1882 - -  1971 

Donald M. Wood, an Associate of the Casualty Actuarial Society since 
1915, died on September 6, 1971 at the age of 89. 

He was a partner in the insurance agency of Childs & Wood for 63 
years and was actively engaged in the affairs of the office up to the timc of 
his death. He had been in the investment business with W. H. Calvin & Co. 
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before becoming a partner in Childs, Young & Wood in 1908. He was a 
past vice president of the Union League Club, a past president of the Glen 
View Club and a former director of Kroger Co. He put into operation and 
directed the affairs of an insurance company for the Kroger C o . -  the 
Selective Insurance Co. of Cincinnati, and was a former chairman of the 
executive committee of the Manufacturers and Merchants Indemnity Co. 

He is survived by his son Donald M., Jr.; three grandchildren, and three 
great-grandchildren. 
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FOREWORD 

]'he Casualty Actuarial Society was organized in 1914 as the Casualty Actuarial and 
Statistical Society of America, w~th 97 charter members of the grade of Fellow; the Society 
adopted its present name oll May 14, 1921. 

Actuarial science originated m England m 1792, m the early days of hfe insurance. Due to 

the technical nature of the business, the first actuartes were mathemat~cmns; eventually their 
numerical growth resulted in the formation of the Institute of Actuaries m England in 1848. 

The Faculty of Actuaries was founded m Scotland in 1856, followed in the United States by 
the Actuarial Society of America m 1889 and the American Institute of Actuaries in 1909. 
in 1949 the two American organtzat~on.,, were merged into the Society of ActuarLes. 

In the United States problems requiring actuarml treatment were emerging m sickness, 

disability, and casualty insurance--part icularly workmen's  compensation, introduced in 
1911 Thedtffcrenccs bctweenthe new problcms and those oflifc insurance lcd to the orgam- 

zat]on of the Casualty Actuartal Society in 1914 Dr. I M. Rubinow, who was responsible 
for ~ts formation, became the Society's first president. Since the problems of workmen's  
compen.,,atlon were the mosl urgent, many members pla}ed a leading part m developing the 
present scientific basis for that hnc of insurance. The object of the Soctety was, and is, the 

promotton of actuartal and statistical science as apphed to the problems of insurance other 
than life insurance by means of personal communication,  presentation and dtscussion of 
approprmte papers, collection of a library, and by other desirable means. 

From its beginning the Society has grown constantly m membership, scope of interests, 
and scientific and related contributions to the non-life field. These contr~bution~ are found 
in original papers prepared by members of the Society and pubhshcd m the annual Pro- 
ceedmgs The prestdentlal addresses constitute a valuable record of actuarial problems, 

some of them still unsolved, that have faced the insurance Industry over the years. 

In November 1950 the Constitution and Bylaws were amended to enlarge the scope of 
the Society to include all lines of insurance other than hfe in',urance (specifically, fire and 
allied hnes) m recognition of the muhiple hne power~ granted by man)' .~tates to both casualty 
and fire companies. 

The membership of the Society includes actuaries employed by insurance compantes. 
ra temakmg orgamzations, and state insurance departments,  and as independent consultants. 
The Society has two grades of membership, Fellowship and AssocJateship. Examinations for 

the two grades are held m May and November in various citaes in the Umted States and 
Canada.  

On the inside front cover of the Year Book are hsted the Proceedings and other publications 
of the Society and their respective prices. The Year Book is published annually Recom- 
mendation~ for Stud_r is a pamphlet outhn]ng the course of study recommended for examina- 

tion. The two booklets may bc obtained free upon rcque.st to the Secretary-Treasurer, 
Casualty Actuarial Socieu,, 200 E. 42nd Street, New York, N Y. 10017 
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"The society exists ]or the benefit of  its members," not 
the members for the benefit o f  the society." 

--Herbert Spencer 
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lishes and maintains guidelines on Society meetings to assist the local committee and 
the facdity. 

RICHARD LI\O, CIIAIRMAX 
JOHN n .  BOYAJIA\ VERx.O\ J. SWITZER 
EDWARD R SMITH JOIl\  P WELCH 

JAMES C. WIL'.,O~ 

C O M M I T T E E  ON P R O F E S S I O N A L  C O N D U C T  

The Commit tee  on Professional Conduct maintains continuous ',upervision of  the 
games to professional conduct, recommending, when necessary, revision or repeal of 
existing guides, or the adoption of new ones. The committee answer,, inquiries on pro- 
fe.~sional conduct, both general inquiries and those relating to particular situations, 
but not those involving named members,  consulting with the President ff inquiries of  
the latter type are not referred by him. The committee assists the President and the 
Board in reviewing and evaluating any problem of professional conduct. It maintains 
liaison with other actuarial organizations in regard to their corresponding guides. 

WII.LIAM J. HAZAM, CHAIRMAN 
HAROLD E. C u r r y  FRANK HARWAY',.E 

DANII:L J. MCNAMARA 



A N N U A L  S T A T E M E N T  C O M M I T T E E  

The Annual Statement Commit tee  prepares any studies relating to financial accounting 
by insurance compames that may be requested by the Bo:ird. In addition, thc committee 
reforms the membership of current devclopmcnts on items of mterc.,t. It al,,o initiates 
project,, and conducts the nece~.~ar~, ru.,,carch m an) area of financial accounting of par- 

t i tular concern to ~ts members. 

RUTI[ E SALZMANN, CHAIRMAN 
ROBERT A. BAILE't JAMES F GILL 
JAMES R. BERQUIST PHil.LiP B. K ATI'."~ 
JOHN W. CARI.ETON RICHARD E. MUXRO 
JAMES H. CROWLEY PAUl. M. OTTESO\ 

M ATTIIEW ROI)FRMUND 

LIAISON R E P R E S E N T A T I V E  
JOINT  A C T U A R I A L  C O M M I T T E E  

ON F I N A N C I A L  R E P O R T I N G  

This member  repre~cnt~ the SocJet', on the Joint Commit tee  which is compo.,,ed of 
twelve other represcntatwes, three each from the American Academy of Actuaries, the 
Canadmn Institute of Actuaries, the Conference of Actuarle~ m Public Practtce, and the 
Society of Actuaries The comm)ttec will consider the profcss)onal role of the actuary in 
financial reporting, the basic principles involved in financial reporting for life insurance 
companies, spcctahzed problems such as deferred income taxes and special reinsurance 
agreements, and related problems in other lines of  insurance. 

RUTH E. SAI.ZMA'..~. 

R E P R E S E N T A T I V E S  ON T H E  JOINT 
C O M M I T T E E O N R E V I E W O F  " 

E D U C A T I O N  A N D  E X A M I N A T I O N S  

The joint committee is compo.',ed of three rcpre,,entatwe'; from cach of the ',ix recog- 
nized professional actuarial orgamzatlons m the United States and Canada:  tile American 
Acad~,.~y of Actuaries, the Canadian Institute of Actuaries, the Casualty Actuarial 
Society, the Conference of Actuar)es in Public Practice, the Fraternal Actuarml A.~socia- 
tmn, and the Soc)ety of Actuartc.,. The function of the eommtttee is to conduct a continu- 
ing review of pohcy matters  relating to the education and exammat)on of actuaries and, 
after , tudymg ~uch matters, to make appropriate recommendations to the govermng 
bodies of the orgamzation.~ represented. The Society representatives are: 

M STA'qLE~ HUGHEY 
RICHARD L. JOIIE 

W JAME~ MACGINx, ITiE 

DELEGATE TO ASTIN 

ASTIN is the non-life insurance section of the International Actuarial Association. 
The delegate to ASTIN represents the Socmt) on the ASTIN Committee and at ASTIN 
funettons and inform.,, Sourer)' member,,, o f  ASTIN activities. He is the Society's primary 
hnk with actuaries and actuarial associations outside the United Slates and Canada. 

CHARLES C, HEWITT, JR. 
LEROY J. SIMO\ (Alternate) 
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RISK T H E O R Y  L I A I S O N  R E P R E S E N T A T I V E  

This member represents the Society m joint ventures with other actuarial orgamzat~ons 
in the field of risk theory and related subjects. 

CHARLES A. HACHEMEISTER 

A D D I T I O N A L  C O M M I T T E E S  

COMMITTEE ON GOVERNMENT STATISTICS 

PHIl.LIP N. BEN-ZvI, CHAIRMAN 
JAMES R BERQUIST .J ROBERT HUNTER, JR. 
HAROLD E. CURRY RICHARD J. MILLS 
STANLEY A DORF NORTON E. MASTERSO\ 
DARRELL W. EHLERT MICHAEL A WALTERS 

ROBERT A. BRIAN 

TOPICS COM M ITTEE 

RAFAL J. BALCAREK, CHAIRMAN 

TERRY S JACOBS 

CHARLES F COOK 

PLANNING COMMITTEE 

PAUL S. LISCORD, CHAIRMAN 

JOIIN H. MUETTERTIES 
GEORGE D. MORISON 

LIAISON REPRESENTATIVE TO THE COMMITTEE OF PRESIDENTS 
OF STATISTICAL SOCIETIES 

DARRELL W. EHLERT 

LIAISON REPRESENTATIVETO MATHEMATICAL ASSOCIATION 
OF AM ER ICA 

PAUL J. SCHEEL 

ASSISTANT TO SECRETARY-TR EASU R ER 

ROBERT B. FOSTER 

SPECI  AL C O M M I T T E E S  

TEXTBOOK COMM ITTEE 

The Textbook Committee is arranging for and assJst,ng m the preparation and pubhca- 
t~on of a textbook on casualty insurance mathemaucs in cooperation w~th the actuarml 
faculty of Georgia State Umvers~ty. The Committee acts as a haison between Georgia 
State Unmvers~ty and the Board. 

RICHARD L. JOIIE, CHAIRMAN 

NORMAN J. BENNETT CHARLES C. HEWITT, JR. 
CHARLES A. HACHEMEISTER- U. STANLEY HUGHEY 
WILLIAM J HAZAM DANIEL J. MCNAMARA 



i l  

COM M I T T E E T O  REVIEW THE 
C O N S T I T U T I O N  A N D  BYLAWS 

In the light of recent changes in election procedures voted by the membership of the 
Society, and m consideration of newly developing attituldes toward the legal respon- 
sibilities of the actuarial profession, this committee is charged with revising the Con- 
stitution and Bylaw.,, to make them consistent w~th and responsive to the long-term 
requirements and goals of the Society. 

WILLIAM C. ALDRICtl, CHAIRMAN 

DANIEL J. MCNAMARA MATTHEW RODERMUND 
ROBERT POLLACK VERNON J. SWITZER 

S P E C I A L T A S K  FORCE TO S T UDY R E C R U I T M E N T  OF 
N EW C AN DI DATES TO T HE  PROFESS ION 

JAMES R. BERQUIST, CHAIRMAN 

PAUL J. SCHEEL, VICE CHAIRMAN 

RONALD L. FERGUSON 
DAVID G. HARTMAN 
GERALD R. HARTMAN 
FREDERICK W. KILBOURNE 

W. JAMES MACGINNITIE 
NElL W. PORTERMAIN 
HARRY R. RICHARDS 

MAVIS A. WALTERS 
DEWEY G. WILLIAMS 

COM M ITTEE ON LEVELS OF CERTIF ICATION 

WILLIAM J. HAZAM, CHAIRMAN 

NORMA% J. BENNETT JOHN W. WIEDER, JR. 

COM M ]TTEE TO I DENTI FY I NT ER EST A R EAS 

RAFAL J. BALCAREK, CHAIRMAN 

WALTER J. FITZGIBBON, JR. PAUL A. VERHAGE 

C O M M I T T E E  TO S T UDY F O R M S  OF A M A L G A M A T I O N  

P. ADGER WILLIAMS, CHAIRMAN 

JOHN R. BEVAN PAUl. E. SINGER 
DARRELL W EHLERT JOHN C. WOODDY 

MATTHEW RODERMUND 



12 S C H E D U L E  OF M E M B E R S H I P  
NOVEMBER 16, 1971 

M e m b e r s h i p ,  N o v e m b e r  17, 1970 . . . . .  

Increase  by: 

Elect ion . . . . . . . . . . . . . . . . . . . . . . . .  

R e i n s t a t e m e n t  . . . . . . . . . . . . . . . . .  

E x a m m a t i o n  . . . . . . . . . . . . . . . . . .  

Decrease  by: 

Dea th  . . . . . . . . . . . . . . . . . . . . . . . . .  

W i t h d r a w a l  . . . . . . . . . . . . . . . . . . . .  

T r a n s f e r  f rom A s s o c m t e  to Fel low . .  

Fel lows 

249 

II 

260 

3 
i . . . .  

257 

Assoc ia tes  

212 

27 

239 

4 

I 
II 

223 

T o t a l  

461 

38 

499 

7 

I 
II 

480  

ANALYSIS OF M E M B E R S H I P  BY 
TYPE OF E M P L O Y M E N T  

Fel lows Assoc ia tes  
T y p e  o f  Nov I Nov.  Nov.  Nov.  Nov.  

E m p l o y m e n t  1955 11965 1971 1955 1965 

Insu rance  c o m p a n y :  
P r o p e r t y - h a b i l i t y  . . . . .  70 

Life and  A.  & H . . . . . . .  17 

Bureaus  a n d  
Assoc i a t i ons  . . . . . . . . .  2 I 

C o n s u l t a n t s  . . . . . . . . . . . .  18 

G o v e r n m e n t  . . . . . . . . . . . .  5 

A c a d e m i c  . . . . . . . . . . . . .  4 

O t h e r  . . . . . . . . . . . . . . . . .  3 
Re t i red  . . . . . . . . . . . . . . . .  31 

To ta l  . . . . . . . . . . . . . . . . .  169 

N O V .  

1971 

21 17 12 14 13 
21 25 15 15 16 

9 5 10 11 12 

5 6 3 5 3 

6 7 3 7 14 
37 39 15 32 36 

218 257 ~42 190 223 

103 145 39 69 103 
16 13 45 37 26 
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Those Marked (l") were Charter Members at date of organization, November 7, 1914 

Admitted 

Nov. 17,1969 

Nov. 21,1930 

Nov. 20, 1964 

Nov. 20,1964 

Nov. 14,1947 

Nov. 15,1971 

Nov. 18,1955 

Nov. 15,1962 

Nov. 20,1924 

Nov. 19,1954 

Nov. 14,1947 

Nov. 20, 1942 

Nov. 18,1932 

Nov. 13,1931 

May 26, 1970 

Nov. 14, 1958 

Nov. 16,1956 

ADLER, MARTIN, Assistant Vice President and Associate Actuary, 
Crum & Forster Insurance Companies, Madison 
Avenue at Canfield Road, Morristown, New 
Jersey 07960 

AINLEY, JOHN W. (Retired), 33 Paxton Road, WestHartford, 
Connecticut 06 I07 

ALDRICH, WILLIAM C., Associate General Counsel, The Hartford 
Insurance Group, Hartford Plaza, Hartford, 
Connecticut 06115 

ALEXANDER, LEE M., Actuary, Massachusetts Workmen's Com- 
pensation Rating & Inspection Bureau, Massachu- 
setts Automobile Rating and Accident Prevention 
Bureau, and Massachusetts Motor Vehicle Insur- 
ance Plan, 89 Broad Street, Boston, Massachusetts 
02110 

ALLEN, EDWARD S., Associate Actuary, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connecti- 
cut 06115 

ATWOOD, CLARENCE R., Assistant Actuary, Great American In- 
surance .Company, 6310 San Vicente Boulevard, 
Los Angeles, California 90030 

BAILEY, ROBERT A., Director, Insurance and Actuarial Section, 
Insurance Bureau, State of Michigan, I11 N. 
Hosmer Street, Lansing, Mich,gan 48913 

BALCAREK, RAFAL J., Vice President and Actuary, Reliance In- 
surance Company, 4 Penn Center Plaza, Philadel- 
phia, Pennsylvania 19103 

BARBER, HARMON T. (Retired), 18 Rldgewood Road, Windsor, 
Connecticut 06095 

BARKER, GORDON M., Gulf Insurance Company, P. O. Box 1771, 
Dallas, Texas 75221 

BARKER, LORING M., Assistant Vice President and Actuary, Fire- 
man's Fund American Insurance Companies, 3333 
California Street, San Franc,sco, California 94120 

BART, ROBERT D., Vice President-Services & Employee Relations 
The West Bend Company, 400 Washington Street, 
West Bend, Wisconsin 53095 

BARTER, JOHN L. (Retired), 1028 Farmington Avenue, Apartment 
2F, West Hartford, Connecticut 06107 

BATHO, ELGIN R., Route 49, Pittsfield, Massachusetts 0120 I 

BECKMAN, RAYMOND W., Ass,stant Actuary, Fireman's Fund 
American Insurance Companies, 3333 Cahfornia 
Street, San Francisco, Cahfornia 94120 

BENBROOK, PAUIS, Executive Vice President, Maryland Casualty 
Company, Box 1228, Baltimore, Maryland 21203 

BENNETT, NORMAN J., Secretary and Actuary, Continental Insur- 
ance Companies, 80 Maiden Lane, New York, 
New York 10038 
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Admitted 

Nov. 19,1968 

Nov. 22,1957 

Nov. 19,1953 

Nov. 17.1969 

Apr. 20, 1917 

Nov. 19,1968 

Nov. 19,1959 

Nov. 16,1956 

Nov. 22,1957 

Nov. 16, 1956 

Nov. 19,1959 

Nov. 16.1961 

Nov. 17,1970 

Nov. 21,1952 

Oct. 22,1915 

Nov. 17,1969 

Nov. 16,1961 

Nov. 23,1928 

Nov. 19, 1959 

Nov. 19,1929 

FELLOWS 

BEN-ZvI, PHILLIP N., Secretary and Associate Actuary, Royal- 
Globe Insurance Compames, 150 Wdliam Street, 
New York, New York 10038 

BERQUBST, JAMES R., Consulting Actuary, Mdhman & Robertson. 
Inc., 80 South Lake Avenue, Pasadena, Cahfornia 
91101 

BEVAN, JOHN R., Actuary, Liberty Mutual Insurance Company, 
175 Berkeley Street. Boston, Massachusetts 02117 

BICKERSTAFF, DAVID R., Actuary, Southern Farm Bureau Casualty 
Insurance Company, 515 East Amlte. P O. Box 78, 
Jackson. M ississlppl 39205 

BLA'~CHARD, RALPII H., Professor Emeritus of Insurance, 
Columbia University, Plympton. Massachusetts 
02367 

BLAND, WILLIAM H,  Senior Actuarial Analyst, Aetna Life & 
Casualty. Hartford, Connecticut 06115 

BLODGET, HUGI[ R,  Assistant Vtcc President, Data Processing 
Development Department, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

BONDY, MARTIN, Vice President and Actuary, Crum & Forster 
Insurance Compames, Madison Avenuc at Can- 
field Road, Morristown, New Jersey 07960 

BORNHUETTER, RONALD L., Vice President and Actu:Jry, General 
Reinsurance Corporation, 400 Park Avenue. New 
York, New York 10022 

BOYAJIAN, JOIIN H, Actuary, New Jersey Manufacturers 
Insurance Company, Sulhvan Way, Trenton, 
New Jersey 08607 

BOYLE, JAMES 1., Assocmtc Actuary, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connecti- 
cut 06115 

BRANNIGAN, JAMES F., Assistant Vice President & Associate 
Actuary, Great Amerman Insurance Company, 
9310 San Vicente Boulevard, Los Angeles, Cahfor- 
n la 90048 

BRIAN, ROBERT A., Assistant Actuary, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

BRINDISE, RALPII S ,  Risk Consultant, Standard Oil Company 
(Indiana), Box 5910-A, Chicago, Ilhnols 60680 

BROW~, HERBERT D. (Retired), Glenora-on-Lake Seneca, Dundee, 
New York 14837 

BROWN, WILLIAM W., JR., Assistant Actuary, Liberty Mutual In- 
surance Company, 175 Berkeley Street, Boston, 
Massachusetts 02117 

BUDD, EDWARD H., Vice President, The Travelers Insurance Com- 
pames, One Tower Square, Hartford, Connecticut 
06115 

BURLING, WILLIAM H. (Retired), 31 Woodland Street, Hartford, 
Connecticut 06105 

BYRNE, HARRY T., Associate Actuary, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

CAHILL, JAMES M. (Retired), 6 Balfour Lane, Ramsey, New Jersey 
07446 



Admitted 
Nov. 18, 1932 

Nov. 17.1938 

Nov. 13,1967 

Nov 18,1949 

Nov. 15,1918 

Nov 17,1922 

Feb. 19,1915 

May 18,1971 

Nov. 18,1966 

Nov. 22,1934 

Nov 18,1925 

Nov. 18,1966 

Nov. 19,1926 

Nov. 21,1952 

Nov. 22,1946 

Nov. 18,1960 

Nov. 16,1965 

Nov. 19,1953 

Nov. 18,1966 

Nov. 18,1927 

Nov. 16,1965 

F E L L O W S  15 

CAMERON, FREELAND R. (Retired), 2415 East Club Drive N. E., 
Atlanta, Georgm 30319 

CARLETON, JOHN W., Senior Vice President, Liberty Mutual In- 
surance Company, 175 Berkeley Street,. Boston, 
Massachusetts 02117 

CARLSON, EDWIN A., Assistant Systems D~rector, The Travelers 
Insurance Companies, One Tower Square. Hart- 
ford, Connecticut 06115 

CLARKE, JOHN W., President, Hartford Life Insurance Company, 
Hartford Plaza, Hartford, Connecticut 06115 

COATES, BARRETT N (Retired), 1007 Cragmont Avenue, Berkeley, 
Cahforma 94708 

COATES, CLARENCE S. (Retired), 1730 Washington Avenue, 
Wilmette, Illinois 6009 I 

COLLINS, HENRY (Retired), Employers-Commercml Union Com- 
panies, II0 Milk Street, Boston, Massachusetts 
02107 

COMEY, DALE R., Associate Actuary, Hartford Insurance Group, 
Hartford Plaza, Hartford, Connecticut 06115 

COOK, CHARLES F., Chief Actuary, Umted Services Automobde 
Association, 4119 Broadway, San Antonio, Texas 
78715 

COOK, EDWIN A., President and General Manager, Interboro 
Mutual Indemnity Insurance Company, 155 M meola 
Boulevard, Mineola, New York 11501 

CORCORAN, WILLIAM M. (Retired), 9 Parkview Drive. Bronxvdle, 
New York 10708 

CRANDALL, WILLIAM H., glee President-Actuary, Insurance Com- 
pany of North America, 1600 Arch Street, Phila- 
delphia, Pennsylvanm 19101 

CRANE, HOWARD G., Vice President and Consultant, General Re- 
insurance Corporation. 400 Park A'vcnue, New 
York, New York 10022 

CRITCHLEY, DOUGLAS, E. B. Savory, Mllln & Company, Basddon 
House, Moorgate. London E. C. 2, England 

CROUSE, CHARLES W, Assistant Professor of Mathematics, The 
Cleveland State University, 19602 Purnell Avenue, 
Rocky River, Ohio 44116 

CROWLEY, JAMES U., Assistant Vice President, Comptroller's 
Department, Aetna Life & Casualty. Hartford, 
Connecticut 06115 

CURRY, ALAN C., Vice President and Actuary, State Farm Mutual 
Automobile Insurance Company, 112 East Wash- 
ington Street, Bloomington, Ilhnms 61701 

Cu RRY, H AROLO E. (Ret ired), R. R. I, Carlock. Illinois 61725 

DAHME, ORVAL E., Senior Associate Actuary, State Farm Mutual 
Automobile Insurance Company, 112 East Wash- 
ington Street. Bloomington, Ilhnots 61701 

DAVIS, EVELYN M., Partner, Woodward, Ryan, Sharp & Davis, 
26 Broadway. New York, New York 10004 

DEMELIO, JOSEPH J., Vice President and Actuary, Home Insur- 
ance Company, 59 Maiden Lane, New York, New 
York 10038 



16 

Admtttcd 
Nov. 18,1960 

Nov. 16,1965 

Nov. 22, 1957 

Nov. 14,1958 

Nov. 24,1933 

Nov. 16, 1965 

Nov 19,1959 

Nov. 13, 1967 

Nov. 15,1940 

Nov. 17,1922 

Nov. 15, 1935 

Nov. 14,1958 

Nov. 18,1966 

Nov. 17,1969 

Nov. 18, 1955 

Nov. 15,1940 

Nov. 17, 1969 

i" 

Nov. 18, 1960 

FELLOWS 

DICKERSON, O. D, Professor, Risk and Insurance, Florida State 
Umverstty, Tallahassee, Florida 32306 

DORF, STANLEY A., Supervising Actuary, New York Insurance 
Dept., 123 Wllham Street, New York, New York 
10038 

DROBISCH, MILES R., Asststant Actuary, Californta Inspectton 
Rating Bureau, 1453 Mission Street, San Francisco, 
Cahfornla 94103 

DROPKIN, LESTER B., Assistant General Manager and Actuary, 
California Inspection Rating Bureau, 1453 Mission 
Street, San Francisco, Cahfornia 94103 

EDWARDS, JOHN (Retired), P. O Box 148, Hastings, Ontario, 
Canada 

EHLERT, DARRELL W., Director of Actuarial Research, Allstate 
Insurance Company, 321 MIddlefield Road, Menlo 
Park, California 94025 

EIDE, K. ARNE, Assistant Vice President-ln',urance Relations, 
Metropohtan Life Insurance Company, One 
Madison Avenue, New York, New York 10010 

ELIASON, EDWARD B., Associate Actuary, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

ELLIOTT, GEORGE B., General Manager, Pennsylvania Compen- 
sation Rating Bureau, 1819 John F. Kennedy 
Boulevard, Philadelphia, Pennsylvania 19103 

ELSTON, JAMES S (Retired), 1640 Palmer Avenue, Winter Park, 
Florida 32789 

EPPINK, WALTER T., Ist Vice President, Treasurer & Actuary, 
Merchants Mutual Insurance Company, 250 Main 
Street, Buffalo, New York 14240 

ESPIE, ROBERT G., Vice Prestdent& Corporate Comptroller, Aetna 
L~fe & Casualty, 151 Farmmgton Avenue, Hartford, 
Connecticut 06115 

EVE,J, CHARLES A., JR., Associate Actuary, The Travelers Insur- 
ance Companies, One Tower Square, Hartford, 
Connecttcut 06115 

FABER, JAMES A., Assistant Secretary, Insurance Company of 
North America, 1600 Arch Street, Philadelphia, 
Pennsylvania 19101 

FAIRBANKS, ALFRED V., Assistant Vtce President and Actuary, 
Monarch Life Insurance Company, 1250 State 
Street, Springfield, M a~sachusetts 01101 

FALLOW, EVERETT S. (Retired), 28 Sunset Terrace, West Hart- 
ford, Connect icut 06107 

FARLEY, JARVIS, Chairman of the Board and Chief Executive 
Officer, Massachusetts Indemnity and Life Insur- 
ance Company, 100 William Street, Wellesley, 
Massachusetts 0218 I 

FARNAM, WALTER E., Associate Actuary, Aetna Life & Casualty, 
151 Farmington Avenue, Hartford, Connecticut 
06115 

FARRER, HENRY (Retired), R. D 3, Box 439 A, Fleetwood, Pennsyl- 
vania 19522 

FAUST, J. EDWARD, JR., Consulting Actuary, R. R. HI, West Gray 
Road, Zionsville, Indiana 46077 



Admitted 
Nov. 15,1971 

May 25,1956 

Nov. 16,1961 

Nov. 15,1935 

Nov. 18,1966 

Nov. 17,1970 

Nov. 18,1966 

Nov. 18,1955 

Nov. 18,1955 

Nov. 15,1971 

Nov. 22,1934 
Nov. 17,1970 

Nov. 13,1967 

Nov. 22, 1957 

Nov. 20, 1964 

Nov. 20, 1924 

Nov. 21, 1930 

Nov. 13,1931 

Nov. 17, 1969 

May 18, 1971 

FELLOWS 17 

FERGUSON, RONALD E., Assistant Secretary, General Reinsurance 
Corporation, 400 Park Avenue, New York, New 
York 10022 

FINNEGAN, JOSEPH H., Assistant to the Actuary, Insurance Ser- 
vices Office, 160 Water Street, New York, New 
York 10038 

FITZGIBBON, WALTER J., JR., Actuary, Aetna Life & Casualty, 151 
Farmington Avenue, Hartford, Connecticut 06ll5 

FITZI-IUGH, GILBERT W., Chairman of the Board, Metropolitan 
Life Insurance Company, One Madison Avenue, 
New York, New York 10010 

FLAHERTY, DANIEl. J., Actuary, Insurance Company of North 
America, 1600 Arch Street, Philadelphia, Pennsyl- 
vania 19101 

FLYNN, DAVID P., Associate Actuary, Fireman's Fund American 
Insurance Companies, 3333 Cahfornia Street, San 
Francisco, Californ ta 94120 

FORKER, DAVID C., Associate Actuary, The Travelers Insurance 
Compames, One Tower Square, Hartford, Connec- 
ticut 06115 

FOSTER, ROBERT B., Actuary, The Travelers Insurance Com- 
panies, One Tower Square, Hartford, Connecticut 
06I 15 

FOWLER, THOMAS W., Actuary, North American Reinsurance 
Corporation, 245 Park Avenue, New York, New 
York 10017 

FRESCH, GLENN W., Assistant Actuary, Aetna Life & Casualty, 
151 Farmmgton Avenue, Hartford, Connecticut 
06115 

FULLER, GARDNER V (Retired), Conover, Wisconsin 54519 
GERUNDO, LOUIS e., JR., Assistant Actuary, The Travelers In- 

surance Companms, One Tower Square, Hartford, 
Connecticut 06115 

GIBSON, JOHN A., III, Vice President & Actuary, Colonial Penn 
Insurance Company, 5 Penn Center Plaza, Philadel- 
phia, Pennsylvania 19103 

GILLAM, WILLIAM S., Manager, Research Division, Insurance 
Services Office, 160 Water Street, New York, New 
York 10038 

GILLESPIE, JAMES E., Assistant Actuary, CNA/insurance, 310South 
M ichigan Avenue, Chicago, Illinois 60604 

GINSBURGH, HAROLD J. (Retired), P. O. Box 283, Brookline, Massa- 
chusetts 02146 

GLENN, JOSEPH BRYAN, Actuarial Consultant, Department of 
Defense, Washington, D. C. 

GODDARD, RUSSELL P., Chief Actuary, South Carolina Department 
of Insurance, 1401 Hampton Street, Columbm, 
South Carolina 29201 

Gown¥, ROBERT C ,  Manager, Employee Benefit Underwriting, 
Industrial Indemmty Company, 255 California 
Street, San Francisco, California 94120 

GRADY, DAVID J., Assistant Actuary, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connec- 
ticut 06115 
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Admitted 
Nov. 19, 1926 

Nov. 19, 1953 

Nov. 19, 1968 

Nov. 19, 1953 

Nov. 16, 1956 

May 27, 1969 

Nov. 17, 1950 

Nov. 19, 1926 

Nov. 17, 1950 

Nov. 17, 1969 

Nov. 16, 1951 

Nov. 18, 1966 

Nov. 16, 1961 

Nov. 17, 1970 

Nov. 17, 1969 

Nov. 22, 1934 

Nov. 17, 1950 

Nov. 14, 1947 

Nov. 19, 1959 

May 18, 1971 

FELLOWS 

GRAHAM, CHARLES M., Consulting Actuary, 13760-104th Terrace, 
North, Largo, Florida 33540 

GRAVES, CLYDE H., Vice President and Actuary, American Mutual 
Insurance Alliance, 20 North Wacker Drwe, Chi- 
cago, Illinois 60606 

HACHEMEISTER, CHARLES A., Associate Actuary, .Allstate Insur- 
ance Company, 321 Mtddlefield Road, Menlo Park, 
California 94025 

HALEY, JAMES B., JR., Consulting Actuary, Four Country Club 
Plaza, Orinda, California 94563 

HART, W. VAN BUREN, JR., Senior Actuarial Assistant, Aetna 
Insurance Company, 55 Elm Street, Hartford, Con- 
nect~cut 06115 

HARTMAN, GERALD R., Director, Program In Actuarml Science, 
Temple University, Philadelphia, Pennsylvania 
19122 

HARWAYNE, FRANK, Consulting Actuary, 3 Stuyvesant Oval, New 
York, New York 10009 

HAUGH, CHARLES J. (Retired), 25 Le May Street, West Hartford, 
Connect tcut 06107 

HAZ,,~,I, WILLIAM J., Vice President and Actuary, American Mutual 
Liability Insurance Company, Quannapowitt Park- 
way, Wakefield, Massachusetts 01880 

HEER, LEROY E., Associate Actuary, Insurance Company of North 
America, 1600 Arch Street, Philadelphia, Pennsyl- 
vania 19101 

HEWlTT, CHARLES C., JR., Actuary, Allstate Insurance Company, 
Allstate Plaza, Northbrook, Illinms 60062 

HILLHOUSE, JERRY A., Actuary, State Farm Mutual Automobile 
Insurance Company, 112 East Washington Street, 
Bloomington, Ilhnois 61701 

HOBBS, EDWARD J., Senior Vice President, Insurance Company of 
North America, 1600 Arch Street, Philadelphia, 
Pennsylvania 19101 

HOLT, WILLIAM T., Assistant Actuary, Mutual & United of Omaha, 
33rd and Dodge, Omaha, Nebraska 6813 I 

HONEBEIN, CARLTON W., Assistant Actuary, Fireman's Fund 
American Insurance Companies, 3333 Cahfornia 
Street, San Francisco, California 94120 

HOOKER, RUSSELL O., Consulting Actuary, Hooker & Holcombe, 
Inc., I00 Constitution Plaza, Hartford, Connecticut 
06103 

HOPE, FRANCtS J., Actuary, Hartford Insurance Group, Hartford 
Plaza, Hartford, Connecticut 06115 

HUGHEY, M. STANLEY, Executive V~ce President, Lumbermens 
Mutual Casualty Company, Kemper Insurance-- 
B-4, Long Grove, Illinois 60049 

HUNT, FREDERIC J., JR., Secretary-Underwriting, Insurance Com- 
pany of North America, 1600 Arch Street, Philadel- 
phia, Pennsylvania 19101 

HUNTER, J. ROBERT, JR., Chief Actuary, Federal Insurance Admin- 
istration, United States Department of Housing and 
Urban Development, 451 7th Street South West, 
Washington, D.C 20410 



Admitted 
Nov. 18,1955 

May 26, 1970 

Nov. 19,1954 

Nov. 14,1941 

Nov. 15,1971 

Nov. 16, 1939 

Nov. 16.1956 

Nov. 22,1957 

Nov. 19,1926 

May 26, 1970 

Nov. 19,1959 

Nov. 14,1941 

Nov. 24,1933 

Nov. 19,1953 

Nov. 18,1949 

Nov. 20,1964 

May 5,1961 

Nov. 17,1950 

Nov. 16, 1961 

Nov. 20,1924 
Nov. 16,1956 

Nov. 18,1955 

F E L L O W S  19 

HURLEY, ROBERT L., Associate Actuary, Insurance Services Office, 
160 Water Street, New York, New York 10038 

JACOBS, TERRY S., Personal Lines Actuary, Prudential Property 
and Casualty Insurance Company, Prudential Plaza, 
Newark, New Jersey 07101 

JOHE, RICHARD L., Vice President and Actuary, United States 
Fidelity and Guaranty Company, Calvert and Red- 
wood Streets, Baltimore, Maryland 21203 

JOHNSON, ROGER A., Actuary, Blue Cross of Greater Philadelphia, 
1333 Chestnut Street, Phdadelphia, Pennsylvania 
191.07 

JONES, ALAN G., Actuarial Assistant, Aetna Insurance Company, 
55 Elm Street, Hartford, Connecticut 06115 

JONES, HAROLD M., Group Statistician, John Hancock Mutual 
Life Insurance Company, 200 Berkeley Street, Bos- 
ton, Massachusetts 02117 

KALLOP, ROY H., Actuary, National Council on Compensation 
Insurance, 200 East 42 Street, New York, New York 
10017 

KATES, PHILLIP B., President, Independent Fire Insurance Com- 
pany, P. O. Box 629, Jacksonville, Florida 32201 

KELTON, WILLIAM H. (Retired), 122 Arundel Avenue, West Hart- 
ford, Connecticut 06107 

KILBOURNE, FREDERICK W., Consulting Actuary, Milliman & 
Robertson, Inc., 80 South Lake Avenue, Pasadena, 
California 91101 

KLAASSEN, ELDON J., Associate Actuary, CNA/msurance, 310 
South Michigan Avenue, Chicago, Illinois 60604 

KOLE, MORRIS B., Actuary, The State Insurance Fund, 199 Church 
Street, New York, New York 10007 

KORMES, MARK, President, Actuarial Assoctates, Inc., 415 Lexing- 
ton Avenue, New York, New York 10017 

KUENKLER, ARTHUR S., Consultant, Route 7, Box 35, West 7th 
Street Extended, Frederick, Maryland 21701 

LACRoIX, HAROLD F., Executive Vice President, The Travelers 
Insurance Companies, One Tower Square, Hartford, 
Connecticut 06115 

LANGE, JEFFREY T., Assistant Vice President & Actuary, Royal- 
Globe Insurance Companies, 150 William Street, 
New York, New York 10038 

LAT~ER, MURRAY W., Murray W. Latimer, Actuaries, 1625 K 
Street, N. W., Washington, D. C. 20006 

LESLIE, WILLIAM, JR., Executive Vice President, The INSCO Sys- 
tems Corporation, 2901 State Highway #66, Nep- 
tune, New Jersey 07753 

LINDEN, JOHN R., Associate Actuary, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

LINDER, JOSEPH, 25 Roosevelt Terrace, Bayonne, New Jersey 07002 
LIND, RICHARD, Associate Actuary, Insurance Services Office, 160 

Water Street, New York, New York 10038 
LISCORD, PAUL S., Vice President and Actuary, Insurance Com- 

pany of North America, 1600 Arch Street, Philadel- 
phia, Pennsylvania 19101 



20 

Admitted 
Nov. 17,1950 , 

Nov. 16, i951 

Nov. 17,1969 

Nov. 13,1936 

Nov. 1,1963 

Nov. 18, 1958 

Nov. 22,1957 

Nov. 23,1928 

Nov. 18, 1927 

Nov. 19, 1926 

May 19, 1915 

Nov 1,1963 

Nov. 15,1935 

Nov. 18,1960 

Nov. 20,1964 

Nov. 15,1962 

Nov. 15,1962 

Nov. 18,1955 

t 

Nov. 17,1938 

Nov. 1,1963 

F E L L O W S  

LIVINGSTON, GILBERT R., Casualty Actuary, Connecttcut Insurance 
Department, SLate Office Bldg., Hartford, Connec- 
ticut 06115 

LONGLEY-COOK, LAURENCE H., Consultant, Specml Lecturer and 
Research Consultant, Department of Insurance, 
Georgia State Umverslty, 33 Gilmer Street S. E, 
Atlanta, Georgia 30303 

LOWE, ROBERT F., Assistant Actuary, F~reman's Fund American 
Insurance Companies, 3333 Cuhfornla Street, San 
Francisco, California 94120 

LYONS, DANIEL J., President, Assocmted A.ctuartes Incorporated, 
120 Sanhlcan Drive, Trenton, New Jersey 08618 

MACGINNITIE, W. JAMES, Vice President, CNA Financml Corpora- 
tion, 310 South Michigan Avenue, Chicago, Illinois 
60604 

MAGRATH, JOSEPH J. (Reured), 3100 South Ocean Boulevard, 
Delray Beach, Florida 33444 

MAKGII.L, STEPHEN S., Systems Director, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connec- 
ucut 06115 

MARSHALL, RALPH U. (Retired), Catts Corner, Worton, Kent 
County, Maryland 21678 

MASTERSON, NORTON E., Consulting Actuary, 1516 Clark Street, 
Stevens Point, Wisconsin 5448 I 

MA'.rrHEWS, ARTHUR S., 475 Poquonock Avenue, Windsor, Con- 
nect ~cut 06095 

MAYCRINK, EMMA C. (Retired), 32 ChLttenden Avenue, Crestwood, 
New York 10707 

MCCLURE, RICHARI) D., Ass~,;tant Actuary, Kemper Insurance 
Group, Long Grove, Illinois 60049 

MCCONNELL, MATTHEW H, Superintendent, Compensation and 
Liability Dept., General Accident Group, 414 Wal- 
nut Street, Phdadclphm, Penns~lvanm 19106 

Mc, GoINNESS, JOHN S ,  President, John S. McGumness Assocmtes, 
Consultants in:.Actuarial Science and Management, 
15 Kevin Rd., Scotch Plains, New Jersey 07076 

MCLEAN, GEORGE E., Vice President--Actuary, Massachusetts 
Blue Cross Incorporated, Massachusetts Blue 
Shield Incorporated, 133 Federal Street, Boston, 
Massachusetts 02106 

MCNAMARA, DANIEl. J , President, Insurance Services Office, 160 
Water Street, New York, New York 10038 

MEENAGHAN, JAMES J., Vice President and Actuary, Flreman's 
Fund American Insurance Companies. 3333 Cah- 
fornia Street, San Francisco, Californm 94904 

MENZEL, HENRY W., Vice President, Insurance Services Office, 160 
Water Street, New York, New York 10038 

MICHELBACHER, Gus'rAv F. (Retired), 15201 Quito Road, Saratoga, 
Callforn i a 95070 

MILLER, JOIIN HAYNES, Actuarial Consultant, North American 
Reassurance Company, 451 Russell Avenuc, Suf- 
field, Con nect icu t 06078 

MILLER, NICH(')LAS F., JR., Secretary-Executive Department, Aetna 
Life & Casualty, Hartford, Connecticut 06115 



Admitted 
Nov. 18, 1937 

Nov. 22, 1957 

Nov..13, 1967 

Nov. 15,1962 

Nov. 16,1961 

Nov. 17,1920 

Nov. 16,1956 

May 26, 1970 

Nov. 17,1950 

Nov. 19,1954 

Nov. 19,1959 

Nov. 19,1968 

Nov. 16,1965 

Nov. 13,1967 

Nov. 14,1958 

Nov. 16,1965 

Nov. 22, 1957 

Nov. 21,1919 

Nov. 15,1962 

F E L L O W S  21 

MILLS, JOHN A. (Retired), Point Placid 141R4, Reeds Springs, 
Missouri 65737 

MILLS, RICHARD J., Assistant Actuary, Kemper Insurance Group, 
Long Grove, Ilhnols 60049 

MOHNBLATT, ARNOLD S., Associate Actuary, Crum & Forster In- 
surance Companies, Madison Avenue at Canfield 
Road, Morrtstown, New Jersey 07960 

MORISON, GEORGE D., President, New York Compensation Insur- 
ance Rating Board, 200 East 42nd Street, New York, 
New York 10017 

' MOSELEY, JACK, Vice President and Senior Actu~iry, United States 
Fidelity and Guaranty Company, .Calvert and Red- 
wood Streets, Baltimore, M aryland 21203 

MUELLER, LOUIS H., 2845 Lake Street, San Francisco, Californm 
94121 

MUETTERTIES, JOHN H., Actuary, Insurance Servlce~ Office, 160 
Water Street, New York, New York 10038 

.MusRO, RICHARD E., Actufiry, Califorma Casualty Group, 1900 
Alameda de las Pulgas, San Mateo, California 
94402 

MUNTERICH, GEORGE C., AssocJ.ate Actuary, The Hartford Insur- 
ance Group, Hartford Plaza, Hartford, Connecticut 
06115 

MURRIN, THOMAS E., Senior Vice President and Actuary, Fireman's 
Fund American Insurance Companies, 3333 Cali- 
fornm Street, San Francisco, California 94120 

MYERS, ROBERT J., Professor of Actuarml Science, Temple Univer- 
sity, 9,6'10 Wire Avenue, Silver Springs, Maryland 
2 o 9 o l  ' 

m P I :  
NAVEZIGER, JO'~Er'H V., Actuary, State Farm Mutual Automobile 

10surance Company, 112 East Washington Street, 
Bloomington, Illinms 61701 

-NELSON, DALEIA., Actuary, State Farm Mutual Automobile In- 
i 

surance. Company, 112 East Wgshmgton Street, 
Bloom ington, Illinois 6170 I 

NEWMA,'<, STEVE,~ H. Vice President & Casualty Actuary, Ameri- 
can International Group, 102 Maiden Lane, New 
~'ork, New York 10005 

NtLES, CHARLES L., JR., Deputy General Manager and Vice Presi- 
dent, General Accident Group, 414 Walnut Street, 
Philadelphm, Pennsylvania 19105 

OILS, ROBERT G., Staff Actuary, St. Paul-Fire and Marine Insur- 
ance Company, 385 Washington Street, St. Paul, 
Minnesota 55108 

OTTESON, PAUL M , Vice President and Actuary, Federated Mutual 
Insurance Company and Federated Life Insurance 
Company, 129 East Broadway, Owatonna, Minnesota 
,55060 

. OUTWATgR, OLIVE .E. (Retired), 2404 Luring Street. San Diego, 
California 92109 

PARLIN, R. W., Actuary, Neckura Insurance, 6000 Frankfurt/Main, 
Adickesallee 67, Germany 



22 

Admitted 
Nov. 18, 1960 

Nov. 22, 1957 

Nov. 17, 1969 

Nov. 14, 1941 

Nov. 21, 1952 

Nov. 19, 1959 

Nov. 24, 1933 

Nov. 22, 1957 

Nov. 17, 1922 

Nov. 19, 1959 

Nov. 16, 1965 

Nov. 13, 1967 

Nov. 17, 1969 

Nov. 18,1955 

Nov 18, 1949 

Nov. 18,1966 

NoT. l, 1963 

May 18, 1971 

NoT. l, 1963 

Nov. 14,1958 

Nov. 14, 1947 

FELLOWS 

PENNVCOOK, ROD B., Executive Officer, Policyholder Service, 
Great-West Life, 60 Osborne Street North, Win- 
nipeg, Manitoba, Canada R3C 3A5 

PERKINS, WILLIAM J., Assistant Group Actuary, London Life In- 
surance Company, 255 Dufferm Avenue, London, 
Ontario, Canada 

PERREAULT, STEPHEN L., Secretary, The Hartford Insurance Group, 
Hartford Plaza, Hartford, Connecticut 06115 

PETERS, STEEAN, Consultant, Arthur D. L~ttle, Inc., 35 Acorn 
Park, Cam bridge, Massachusetts 02140 

PETZ, EARL F., Actuary, Kemper Insurance Group, Long Grove, 
Illinois 60049 

PHILLIPS, HERBERT J., JR., Actuary and V~ce President, Em- 
ployers-Commercial Union Companies, 110 
M ilk Street, Boston, Massachusetts 02107 

PICKE'rr, SAMUEL C. (Retired), Connecticut Rating Supervisor, 
State of Connecticut, Hartford, Connecticut 06115 

PINNEY, ALLEN D., Actuary, The Travelers Insurance Compames, 
One Tower Square, Hartford, Connecticut 06115 

PINNEY, SYDNEY D. (Retired), 290 Wolcott Hill Road, Wethers- 
field, Connecticut 06109 

POLLACK, ROBERT, Executive V~ce President, Colonml Penn 
Insurance Company, 5 Penn Center Plaza, 
Philadelphia, Pennsylvania 19103 

PORTERMAIN, NEILL W., Actuarial Consultant, P.O. Box 265, 
Concord, New Hampshire 03301 

PRESLEY, PHILIP O., Assistant V~ce President and Associate 
Actuary, American Mutual Liabdity Insurance 
Company, Quannapowltt Parkway, Wakefield, 
Massachusetts 01880 

QUINLAND, JOHN A., Associate Actuary, The Hartford Insurance 
Group, Hartford Plaza, Hartford, Connecticut 
06115 

RESONY, ALLIE V., Assistant Secretary, The Hartford Insurance 
Group, Hartford Plaza, Hartford, Connecticut 
06115 

RESONY, JOHN A., Semor V~ce President, The Travelers Insurance 
Companies, One Tower Square, Hartford, Con- 
nect~cut 06115 

RICCARDO, JOSEPH F., JR., D~rector-Financml Statements, Cor- 
porate Accounting Department, Aetna Life & 
Casualty, Hartford, Connecticut 06115 

RICHARDS, HARRY R., Assocmte Actuary, National Councd on 
Compensation Insurance, 1099 Wall Street West. 
Lyndhurst, New Jersey 0707 I 

RICHARDSON, JAMES F,  Actuary, The Hanover Insurance Com- 
pany, 440 Lincoln Street, Worcester, Massachu- 
setts 01605 

RIDDLESWORTH, WILLIAM A., Associate Actuary, Aetna Life & 
Casualty, Hartford, Connecticut 06115 

ROBERTS, LEWIS H., Vice President and Manager, Woodward and 
Fondiller, inc., 730 Fifth Avenue, New York, New 
York 10019 

RODERMUND, MATTHEW, Vice President-Actuary, Munich Rein- 
surance Company, 410 Park Avenue, New York, 
New York 10022 



Admitted 
Nov. 14,1947 

Nov. 18,1966 

Nov. 14,1947 

Nov. 17,1938 

Nov. 19,1968 

Nov. 14,1947 

Nor. l, 1963 

May 26, 1970 

Nov. 18,1966 

Nov. 17,1969 

t~ov. 19, 1948 

Nov. 13, 1967 

Nov. 18,1966 

Nov. 18,1937 
Nov. 13,1931 

Nov. 19,1954 

Nov. 18,1960 

Nov. 19, 1929 

May 18,1971 

Nov. 18,1932 

Nov. 14,1958 

FELLOWS 23 

ROSENBERG, NORMAN, Assistant Vice President-Actuary, Farmers 
Insurance Group, 4680 Wilshire Boulevard, Los 
Angeles, California 90054 

ROTH, RICHARD J., Senior Vice President & Actuary, Great Ameri- 
can Insurance Companies, 6310 San Vicente 
Boulevard, Los Angeles, Cahfornia 90030 

ROWELL, JOHN H., Vice President, Marsh & McLennan, Inc., 231 
South LaSalle Street, Chicago, Illinois 60604 

RUCHLIS, ELSIE, Assistant Actuary, Insurance Serwces Office, 160 
Water Street, New York, New York 10038 

RVAN, KEVIN M., Regional Vice President, Insurance Services 
Office, Sixth and Chestnut Streets, Philadelphia, 
Pennsylvania 19106 

SALZMANN, RUTH E., Vice President and Actuary, Sentry Insur- 
ance Group, 1421 Strongs Avenue, Stevens Point, 
Wisconsin 54481 

SARASON, HARRY M., Editor, BICAT, 1246 (A) Chelsea, Santa 
Monica, California 90404 

SCHEEL, PAUL J., Associate Actuary, United States Fidelity & 
Guaranty Company, Calvert & Redwood Streets, 
Baltimore, Maryland 21203 

SCHEIBL, JEROME A., Associate Actuary, Employers Insurance of 
Wausau, 2000 Westwood Drive, Wausau, Wis- 
consin 54401 

SCHEID, JAMES E., Associate Actuary, The Hartford Insurance 
Group, Hartford Plaza, Hartford, Connecticut 
06115 

SCHLOSS, HAROLD. W., Senior Vice President, Royal-Globe Insur- 
ance Companies, 150 Wilham Street, New York, 
New York 10038 

SCHULER, ROBERT J., Vice President, Blue Cross of Western Penn- 
sylvania, One Smithfield Street, Pittsburgh, Pennsyl- 
vania 15222 

SCOTT, BRIAN E., Systems Director, Data Processing Development 
Department, Aetna Life & Casualty, 151 Farming- 
ton Avenue, Hartford, Connecticut 06115 

SHAPIRO, GEORGE I., 934 East 9 Street, Brooklyn, New York 11230 
SILVERMAN, DAVID, Consulting Actuary, Peat, M arwick, Mitchell 

& Co., 345 Park Avenue, New York, .New York 
10022 

SIMON, LERov J., Vice President, Prudential Property and Casu- 
alty Insurance Company, Prudentml Plaza, Ne- 
wark, New Jersey 07101 

SIMONEAU, PAUL W., Actuary, Aetna Life & Casualty, Hartford, 
Connecticut 06115 

SKELDING, ALBERT Z., 162 Hamilton Road, Hempstead, New 
York 11550 

SKURNICK, DAVID, Assistant Actuary, Insurance Company of 
North America, 1600 Arch Street, Philadelphia, 
Pennsylvania 1910 I 

SMICK, J. J., Consulting Actuary, Smick & Co., Inc., 300 E. 46th 
Street, New York, New York 10017 

SMITH, EDWARD M., Actuary, The Travelers Insurance Companies 
One Tower Square, Hartford, Connecticut 06115 



24 

Admitted 
Nov. 18, 1966 

Nov. 15, 1940 

May 18, 1971 

Nov. 15, 1962 

Nov. 17, 1970 

Nov. 19, 1968 

Nov. 18,1966 

May 25, 1956 

Nov. 14,1958 

Nov. 16,1956 

t 

Nov. 19,1953 

Nov. 15,1962 

Nov. 14,1947 

Nov. 23,1928 

Nov. 21, 1919 

Nov. 16, 1965 

Nov. 16,1951 

Nov 19,1962 

FELLOWS 

SMITH, EDWARD R., Assistant Vice President and Actudry, Hart- 
ford Insurance Group, Hartford Plaza, Hartford, 
Connecticut 06115 

SMITH, SEYMOUR E., Senior Vice President and Actuary, The Trav- 
elers Insurance Companies, One Tower Square, 
Hartford, Connecticut 06115 

SNADER, RICHARD H., Assistant Actuary, Untted States Fidehty 
and Guaranty Company, Calvert and Redwood 
Streets, Baltimore, Maryland 21203 

STANKUS, LEO M., D~rector of Executive Information, Allstate 
Insurance Company, Allstate Plaza, Northbrook, 
Illinois 60062 

STRUG, EMtL J., Assistant Vice President & Associate Actuary, 
Massachusetts Blue Cross, Incorporated, Massachu- 
setts Blue Shield, Incorporated, 133 Federal Street, 
Boston,'M assach usetts 02106 

STURGIS, ROBERT W., Associate Actuary, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

SWITZER, VERNON J., Health Actuary, State Farm Mutual Auto- 
mobile Insurance Co., 112 E. Washington Street, 
Bloomington, llhnois 61701 

TAPLEY, DAVID A., President, Transamerica In,,urance Company, 
1150 South Olive Street, Suite 2100, Los Angeles, 
Callforn ia 90015 

TARBELL, LUTHER L., JR., Second V~ce President and Actuary, The 
Travelers Insurance Compames, One Tower Square, 
Hartford, Connecticut 06115 

THOMAS, JAMES W., Associate Actuary, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connec- 
ticut 06115 

THOMPSON, JOHN S., Newark Athletic Club, Newark, New Jersey 
07102 

TRIST, JOHN A. W., Assocmte Actuary, Insurance Company of 
North America, 1600 Arch Street, Philadelphia, 
Pcnnsylvama 19101 

TRUDEAU, DONALD E., Vice President of Finance~Treasurer, Medal- 
lion Insurance Group, 1907 Grand Avenue, Kansas 
City, Missouri 64108 

UHTHOEF, DUNBAR R., Senior Vice President, Employers Insur- 
ance of Wausau, 2000 Westwood Drive, Wausau, 
Wisconsin 54401 

VALERIUS, NELS M. (Retired), 94 Maple Hill Avenue, Newington, 
Connecticut 06111 

VAN TUVL, HIRAM O. (Retired), 125 56th Avenue, South, St. Peters- 
burg, Florida 33705 

VERHAGE, PAUL A., Actuary, Sentry Insurance Group, 1421 Strongs 
Avenue, Stevens Point, Wisconsin 5448 I 

VINCENT, LEWIS A. (Retired), Carter Road, Post Office Box 9, New 
London, New Hampshire 03257 

WALSH, ALBERT J., Vice President and General Manager, Inter- 
insurance Exchange of the Automobile Club of 
Southern Cahfornm, 2601 South Figueroa Street, 
Los Angeles, Califorma 90054 



Admitted 
Nov. 17,1970 

Nov. 16,1965 

Nov. 17, 1970 

May 26, 1970 

Nov. 14,1947 

Nov. 18,1960 

Nor. l, 1963 

Nov. 15,1935 

Nov. 22,1957 

Nov. 14,1941 

Nov. 18,1960 

Nov. 16,1961 

Nov. 13,1931 

Nov. 14,1958 

Nov. 19,1953 

May 18,1971 

FELLOWS 25 

WARD, MICHAEL R., Assistant Actuary, The Travelers Insurance 
Compan.es, One Tower Square, Hartford, Connec- 
ticut 06115 

WEBB, BERNARD L., Associate Professor of Actuarial Science and 
Insurance, Georgia State University, 33 Gilmer 
Street S E., Atlanta, Georgia 30303 

WHITE, HUGH G., Assistant Actuary, The Travelers Insurance 
Company of Canada, 400 University Avenue, 
Toronto 100, Ontario, Canada 

WHITE, WILLIAM D., Actuary, Woodward and Fonddler, 730 
Fifth Avenue, New York, New York 10019 

WIEDER, JOHN W., JR., Vice President and Actuary, Aetna Life & 
Casualty, Hartford, Connecticut 06115 

WII.CKEN, CARL L., Actuary, Insurance Bureau of Canada, 170 
University Avenue, Toronto I, Ontario, Canada 

WILLIAMS, DEWEY G., Vice President, Actuary, Texas Employers' 
Insurance Association, Employers Casualty Com- 
pany, 423 So. Akard Street, P. O. Box 2759, Dallas, 
Texas 75221 

WILLIAMS, HARRY V., Chairman of the Boards and President, The 
Hartford Insurance Group, Hartford Plaza, Hart- 
ford, Connecticut 06115 

WILLIAMS, P. ADGER, Vice President, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connec- 
ticut 06115 

WlLLIAMSON, W. RULON, Self-employed, 2400 Falrhill Drive, 
Su,tland, Maryland 20023 

,WILLSEY, LYNN W., Second Vice President and Actuary, The 
Travelers Insurance Companies, One Tower Square, 
Hartford, Connecticut 06115 

WILSON, JAMES C., Vice President, Actuary, INTEGON General 
Insurance Corporation, 420 North Spruce Street, 
Winston-Salem, North Carolina 27102 

WITTICK, HERBERT E. (Re.tired), 34 Old Bridle Path, Toronto 7, 
Ontario, Canada 

WRIGHT, BYRON (Retired), Post Office Box 177, Arendtsville, 
Pennsylvania 17303 

Yourqr, HUBERT W. (Retired), Box 489, Amherst, Massachusetts 
01002 

ZORY, PETER B., Assocmte Actuary, The Travelers Insurance Com- 
panies, One Tower Square, Hartford, Connecticut 
06115 



26 A S S O C I A T E S  O F  T H E  S O C I E T Y  
NOVEMBER 16, 1971 

Admitted 

Nov. 15, 1918 

Nov. 16, 1939 

Nov. 15, 1962 

Nov. 18, 1955 

Nov. 17, 1970 

Nov. 21, 1930 

Nov. 17, 1970 

Nov. 19, 1959 

Nov. 19, 1968 

Nov. 23, 1928 

Nov. 15, 1940 

Nov. 17, 1970 

Nov. 16, 1965 

Nov. 19, 1968 

Nov. 16, 1956 

Nov. 19, 1968 

Nov. 14, 1958 

May 26, 1970 

Nov. 18, 1925 

ACKERMAN, SAUL g., 405 Lexington Avenue, New York, New 
York 10017 

AIN, SAMUEL N., Consulting Actuary, 120 Broadway, New York, 
New York 10005 

AMLIE, WILLIAM P., Associate Actuary, Employers-Commercml 
Union Companies, 110 Milk Street, Boston, Massa- 
chusetts 02107 

ANDREWS, EDWARD C. (Retired), 19 Avalon Road, West Hartford, 
Connecticut 06119 

ANKER, ROBERT m., Assistant Actuary, Employers Insurance of 
Wausau, 2000 Westwood Drive, Wausau, Wisconsin 
5440 I 

ARCHIBALD, A. EDWARD, 200 Richardson Street, Lookout Moun- 
tain, Tennessee 37350 

BALKO, KAREN H., Actuarial Assistant, The Hartford Insurance 
Group, Hartford Plaza, Hartford, Connecticut 
06115 

BANNISTER, DAN W, President, Horace Mann Educators, 216 
East Monroe Street, Springfield, Illinois 62701 

BARTIK, ROBERT F., Assistant Actuary, Kemper Insurance Group, 
Long Grove, Ilhnols 60049 

BATEMAN, ARTHUR E., Pine Grove Rest Home, Marlboro, Massa- 
chusetts 01752 

BATHO, BRUCE W., Executive Vice President-Administration, Life 
Insurance Company of Georgia, Life of Georgia 
Tower, Atlanta, Georgia 30308 

BATTAGLIN, BERNARD H., Manager-Homeowners Division, In- 
surance Services Office, 160 Water Street, New 
York, New York 10038 

BELL, ALLAN A., Senior Assistant Actuary, State Farm Fire & 
Casualty Company, 112 East Washington Street, 
Bloom ington, Illinois 6170 I 

BELL, LINDA L., Assistant Actuary, Crum & Forster Insurance 
Companies, Madison Avenue at Canfield Road, 
Morristown, New Jersey 07960 

BERG, ROY A., JR., Assistant Actuary, Old Republic Life Insur- 
ance Company, 307 North Michigan Avenue, 
Chicago, Illinois 60601 

BERGEN, ROBERT D., Associate Actuary, Insurance Services 
Office, 160 Water Street, New York, New York 
10038 

BERNAT, LEO A., Executive Director, Minnesota Research Associ- 
ates, 204 Franklin Avenue West, Minneapolis, 
Minnesota 55404 

BILL, RICHARD A., Actuary, Country Mutual Insurance Company, 
Post Office Box 565, Bloomington, Illinois 61701 

BITTEL, W. HAROLD, Chief Actuary, Department of Insurance, 
State of New Jersey, Trenton, New Jersey 08618 



Admitted 

Nov. 14, 1958 

Nov. 22, 1934 

May 27, 1969 

Nov. 22, 1957 

Nov. 15, 1962 

Nov. 20, 1924 

Mar. 31, 1920 

Nov. 19, 1959 

Nov. 17, 1969 

Nov. 15, 1962 

Nov. 13, 1967 

Nov. 18, 1927 

Nov. 16, 1961 

Nov. 13, 1967 

Nov. 22, 1957 

Nov. 18, 1955 

Nov. 18, 1966 

Nov. 15, 1971 

Nov. 19, 1953 
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BLUMENFELD, M. EUGENE, Assistant Actuary, Bankers Life and 
Casualty Company, 4444 W. Lawrence Avenue, 
Chicago, Illinois 60630 

BOMSE, EDWARD L., Manager-Commercial Lines Liability, Royal- 
Globe Insurance Companies, 150 Wdham Street, 
New York, New York 10038 

BRADSHAW, JOHN G., JR., Actuarml Assistant, The Hartford In- 
surance Group, Hartford Plaza, Hartford, Connec- 
ticut 06115 

BRAGG, JOHN M., Vice President and Chief Actuary, Life Insur- 
ance Company of Georgia, Life of Georgia Tower, 
Atlanta, Georgia 30308 

BUFFINTON, PHILIP G., Vice President, State Farm Fire and Casu- 
alty Company, 112 East Washington Street, 
Bloomington, Ilhno~s 6170 I 

BUGBEE, JAMES M. (Retired), 115 Hawthorn Road, Baltimore, 
Maryland 21210 

BURT, MARGARET A., Office of George B. Buck, Consulting 
Actuary, 60 Worth Street, New York, New York 
10013 

BUTLER, RICHARD H. (Retired), Newgate Road, East Granby, 
Connecticut 06026 

CADORINE, ARTHUR R., Assistant Actuary, Insurance Services 
Office, 160 Water Street, New York, New York 
10038 

CARSON, DAVID E. A., Vice President and Actuary, The Hartford 
Insurance Group, Hartford Plaza, Hartford, 
Connecticut 06115 

CARTER, EDWARD J., JR., Actuary, United Serwces Automobile 
Association, 4119 Broadway, San Antonio, Texas 
78215 

CHEN, S. T., Consulting Actuary, The Wing On Life Assurance 
Company Ltd., Wing On Life Bldg., 22 Des Voeux 
Road, Central, Hong Kong 

CHERLIN, GEORGE, Vice President and Actuary, National Health 
and Welfare Retirement Association, Inc., 360 Park 
Avenue South, New York, New York 10010 

CHORPITA, FRED M., Assistant Actuary, National Council on 
Compensation Insurance, 200 East 42nd Street, 
New York, New York 10017 

CHURCH, HARRY M., Coates,. Herfurth & England, 301 East 
Colorado Boulevard, Pasadena, California 91101 

COATES, WILLIAM D., Vice President, National-Ben Franklin Life 
Insurance Corp., 360 W. Jackson Boulevard, 
Chicago, Illinois 60606 

CONNER, JAMES B., Assmtant D~rector, The Travelers Insurance 
Companies, One Tower Square, Hartford, Connec- 
ticut 06033 

CONNERS, JOHN B., Actuarial Analyst, Liberty Mutual Insurance 
Company, 175 Berkeley Street, Boston, Massachu- 
setts 02117 

CONTE, JOSEPH P., Assistant to the President, Bermans Motor 
Express, Incorporated, P. O. Box 1566, Binghamton, 
New York 13902 



28 
Admitted 

May 27, 1969 

Nov. 19, 1959 

Nov. 24, 1933 

Nov. 19,1953 

Nov. 21,1952 

Nov. 13,1967 

Nov. 16, 1965 

Nov. 17,1970 

Nov. 15,1971 

Nor. l, 1963 

Nov. 14, 1958 

Nov. 19,1954 

June 5, 1925 

May 18, 1971 

Nov 19,1968 

Nov. 22,1957 

Nov. 16,1961 
Nov. 13,1967 

Nov. 15,1962 

Nov. 16, 1956 

Nov. 19,1968 

ASSOCIATES 

COOPER, WARREN P., Vice President and Actuary, Chubb & Son, 
Incorporated, 51 John F. Kennedy Parkway, Short 
Hills, New Jersey 07078 

COPESTAKES, A. D, Assistant Vice President-Reports, American 
Mutual Liability Insurance Company, Wakefield, 
Massachusetts 01880 

CRAWFORD, WILLIAM H., Financial Consultant, Industrial In- 
demnity Company, 155 Sansome Street, San Fran- 
cisco, California 94104 

CROFTS, GEOFFREY, Dean and Director. Graduate School of 
Actuarial Science. Northeastern University, 360 
Huntington Avenue, Boston, Massachusetts 02115 

DANIEL, CHARLES M., IBM, 2116 Grand Avenue, Des Moines, 
Iowa 50312 

DAvis, REX C., Pricing Director and Actuary, Allstate Insurance 
Company, Allstate Plaza, Northbrook, Illinois 
60062 

DICKSON, CAROL D (MRS), 34 Brookline Drive, West Hartford, 
Connecticut 06107 

DRENNAN, JOHN P,  Associate Actuary, Allstate Insurance Com- 
pany, Allstate Plaza, Northbrook, Illinois 60062 

DROPICK, DOROTHY K., Actuarial Assistant, The Travelers Insur- 
ance Companies, One Tower Square, Hartford, 
Connecticut 06115 

DURKIN, JAMES H., Actuary, Peat, Marwmk, Mitchell & Company, 
345 Park Avenue. New York, New York 10022 

DuRosE, STANLEY C., JR., Commissioner of Insurance, State of 
Wisconsin, 212 North Bassett Street, Madison, 
Wisconsin 53703 

EATON, KARL F,  Vice Preqtdent and Controller, National Fidehty 
Life Insurance Company, 1002 Walnut, Kansas 
City, M ts.,,ourl 64106 

EGER, FRANK A. (Rettrcd), 1119 Pro.,,pect Ridge Boulevard, 
Haddon Heights, New Jersey 08035 

ENGEL, PHILIP L., Assistant Actuary, CNA/msurancc, 310 South 
M tchlgan Avenue, Chicago, Illinois 60604 

EYERS, ROBERT G,  Actuarial Assistant, Aetna Insurance Com- 
pany, 55 Elm Street, Hartford, Connecticut 06115 

FELDMAN, MARTIN F., Assocmte Actuary, New York State Insur- 
ance Department, 123 Wdham Street, New York, 
New York 10038 

FERDEN, STEIN, Undelstadlia 8, Asker, Norway 
FERRARI, J. ROBERT, Department of Economm and Investment 

Research, Prudential Life Insurance Company, 
Prudential Plaza, Newark, New Jersey 07101 

FINKEL, DANIEL, Associate Actuary, The State Insurance Fund, 
199 Church Street. New York, New York 10007 

FLACK, PAUL R., Reinsurance-Actuary, Insurance Company of 
North America, 1600 Arch Street, Philadelphia, 
Pennsylvania 19101 

FOSSA, E. FREDERICK, Associate Actuary, Employers-Commer- 
cial Union Compamcs. I I0 Milk Street, Boston, 
Massachusetts 02107 



Admitted 
Nov. 21, 1952 

Nov. 19, 1968 

Nov. 18,1966 

Nov. 19,1954 

Nov. 18,1932 

Nov. 17,1922 

Nov. 16,1923 

Nov. 1,1963 

Nov. 14, 1947 

Nov. 15,1971 

Nov. 13,1967 

Nov. 16,1961 

Nov. 18,1927 

Nov. 16,1961 

Nov. 15, 1940 

Nov. 15, 1935 

Nov. 16,1939 

Nov. 13, 1936 

Nov. 1,1963 

Nov 16,1965 
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FRANKLIN N MATTIIEW, Assocmte Actuary, Insurance Services 
Office, 160 Water Street, New York, New York 
10038 

FRENCI-I, JAMES T., Assistant Vice President, CNA/msurance. 310 
South Michigan Avenue, Chicago, IlhnoIs 60604 

FULTON, CLYDE B., JR., D~rector, Tax Administration, The Trav- 
elers Insurance Companies, One Tower Square, 
Hartford, Connecticut 06115 

GAINES, NATHANIEL, Associate Actuary, George B Buck Con- 
sulting Actuaries, Incorporated, Two Pennsylvania 
Plaza, New York, New York 10001 

GETMAN, RICHARD A., Assistant Actuary, Life Dept., The Travelers 
Insurance Companies, One Tower Square, Hartford, 
Connecticut 06115 

GlaSON, JOSEPH P., JR. (Retired), 2970 Lorain Road, San M:armo, 
California 91108 

GILDEA, JAMES F. (Retired), 236 Nott Street, Wethersf~eld, Connec- 
ticut 06109 

GILL, JAMES F., Vice President and Actuary, National Assocmtton 
of Independent Insurers, 30 West Monroe St., 
Chicago, Illinois 60603 

GINGERY, STANLEY W., Vice President and Actuary, Prudential 
Insurance Company, Prudentml Plaza, Newark, 
New Jersey 07101 

GoLz, JAMES F., Actuarial Assistant, Employers Insurance of 
Wausau, 2000 Westwood Drive, Wausau, Wisconsin 
5440 I 

GOSSROW, ROBERT W., Associate Actuary, Allstate Insurance 
Company, Allstate Plaza, Northbrook, Ilhnom 
60062 

GOULD, DONALD. Associate Actuary, Woodward & Fondlller, Inc, 
730 Fifth Avenue, New York, New York 10019 

GREEN, WALTER C. (Retired), 923 South 2300 East, Salt Lake City, 
Utah 84108 

GREENE, THOMAS A., Vice President, General Reinsurance Cor- 
poration, 400 Park Avenue, New York, New York, 
10022 

GROSSMAN, ELI A., Senior V~ce President, Security-Connecticut 
Life Insurance Company, 1000 Asylum Avenue, 
H art ford, Connecticut 0610 I 

GUERTIN, ALFRED N., Actuarial Consultant, 2 Pennsylvania Plaza, 
New York, New York 10001 

HAGEN, OLAF E., Senior Assistant Actuarial Supervisor, Metro- 
pohtan Life Insurance Company, One Madison Ave- 
nue, New York, New York 10010 

HAM, HUGH P. (Retired), Apt. 901 "A", 1141 Royal York Road, 
Islington, Toronto, Ontario, Canada 

HAMMER, SIDNEY M., Assistant Manager, Actuarial Department, 
The Home Insurance Company, 59 Maiden Lane, 
New York, New York 10008 

HANSON, H. DONALD, Director, Planning & Analysis, CNA Finan- 
cial Corporat,on, 310 South Michigan Avenue, 
Chicago, Illino*s 60604 



30 
Admitted 

Nov. 19,1953 

Nov. 19,1968 

Mar. 24, 1932 

Mar. 25,1924 

Nov. 19,1968 

Nov. 15,1971 

,Nov. 19,1953 

May 26, 1970 

Nov. 17, 1970 

Nov. 19, 1959 

May 18, 1971 

Nov 16,1961 

Nov. 19,1929 

Nov. 15,1962 

Nov. 19,1968 

Nov. 21,1919 

Nov. 21, 1952 

Nov. 19,1968 

Nov. 13,1967 

Nov. 20,1964 

Nov. 15,1935 

ASSOCIATES 

HARACK, JOHN, Senior Vice President-Actuary, Health Service, 
Inc. Medical Indemmty of America, Inc., 200 North 
Michigan Avenue, Chicago, Illinois 60601 

HARDY, HOWARD R., Assistant Actuary, Great AmerLcan Insur- 
ance Compames, 6310 San Vicente Boulevard, P. O. 
Box 30172, Los Angeles, California 90030 

HARatS, SCOTT, Vice Chairman, Joseph Froggatt & Company, Inc., 
74 Trinity Place, New York, New York 10006 

HART, WARD VAN B., 49 Robbms Drwe, Wethersfield, Connec- 
ticut 06109 

HARTMAN, DAVID G., Assistant Actuary, Chubb & Son, Incorpo- 
rated, 51 John F. Kennedy Parkway, Short Hills, 
New Jersey 07078 

HASELTINE, DOUGLAS S., Actuarml Assistant, The Travelers Insur- 
ance Companies, One Tower Square, Hartford, 
Connecticut 06115 

HEAD, GLENN O,  President, First Investors Life Insurance Com- 
pany, 120 Wall Street, New York, New York 10005 

HEAD, THOMAS F., Assistant Actuary, Nationwide Mutual Insur- 
ance Company, 246 North High Street, Columbus, 
Ohio 43216 

HEARN, VINCENT W., Actuarial Assistant, The Home Insurance 
Company, 59 Maiden Lane, New York, New York 
10008 

HICKMAN, JAMES C., Professor, Department of Statistics, University 
of Iowa, Iowa City, Iowa 52240 

HOFFMANN, DENNIS E., Actuarial Assistant, The Hartlord Insur- 
ance Group, Hartford Plaza, Hartford, Connecticut 
06115 

HOROWlTZ, MILTON, Principal Actuary, The State Insurance Fund, 
199 Church Street, New York, New York 10007 

JACOSS, CARL N (Rctlred), 1909 Plover Street, Stevens Point, 
Wisconsin 5448 I 

JENSEN, JAMES P., Assistant Actuary, L~berty Mutual Insurance 
Company, 175 Berkeley Street, Boston, Massachu- 
setts 02117 

JONES, DEL R., Assistant Director, The Travelers Insurance Com- 
panies, One Tower Square, Hartford, Connecticut 
06115 

JO.NES, LOXING D. (Retired), 64 Raymond Avenue, Rockville 
Centre, New York 11570 

JONES, NATHAN F., Vice President and Assocmte Actuary, Pru- 
dentml Insurance Company. Prudential Plaza, New- 
ark, New Jersey 0710 I 

JORVE, BARRY M , Secretary, The Travelers Insurance Compames, 
One Tower Square, Hartford, Connecticut 06115 

KAUR, ALAN F., Account Executive, Hornblower Weeks, Hemp- 
hilI-Noyes, 134 South LaSalle, Chacago, Illinois 
60603 

KIIURY, COSTANDY K., Actuary, Utica Mutual Insurance Com- 
pany, Box 530, Utica, New York 13503 

KITZROW, ERWIN W. (Retired), 1042 E. Dolores Dr., Altadena, 
California 91001 



Admitted 
Nov. 19, 1968 

Nov. 17, 1970 

Nov. 19, 1959 

Nov. 19, 1959 

May 27, 1969 

Nov. 15, 1971 

Nov. 19, 1968 

Nov. 18, 1925 

Nov. 16, 1961 

Nov. 20, 1964 

Nov. 16, 1956 

Nov. 13, 1936 

Nov. 15, 1971 

Nov. 13, 1967 

May 26, 1955 

Nov. 16, 1961 

Nov. 13, 1931 

Nov. 15, 1971 

May 18, 1971 
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KLINGMAN, GEORGE C., Ass*stant Director, Rating, The Travelers 
Insurance Companies, One Tower Square, Hartford, 
Connecticut 06115 

KRAUSE, GUSTAVE A., Senior Actuarial Assistant, CNA/msurance, 
310 South Michigan Avenue, Chicago, Illinois 60604 

KROEtER, JOHN, Actuary, James E. Coughlin and Associates, Ltd., 
904 Lady Ellen Place, Ottawa 3, Ontario, Canada 

LEIGH'I', ARTHUR S., Assistant Actuary, Guardian Life Insurance 
Co., 201 Park Avenue South, New York, New York 
10003 

LEVIN, JOSEPH W., Actuary-Property & Liability Branch, State of 
Ilhnois-Department of Insurance, 525 West Jefferson, 
Springfield, Illinois 62706 

LINDQUIST, ROBERT J ,  Manager-Actuarial Department, Trans- 
america Insurance Company, 1150 South Olive 
Street, Los Angeles, California 90015 

LINQUANTI, AUGUST J., Assistant Actuary, Royal-Globe Insurance 
Companies, 150 William Street, New York. New 
York 10038 

MALMUTH, JACOB, Chief-Rating Bureau, New York Insurance De- 
partment, 123 William Street, New York. New York 
10038 

MARGOLIS, DONALD R., Assistant to President, Union Fidelity Cor- 
poration, 1515 Locust Street, Philadelphia, Penn- 
sylvania 19102 

MARKELL, ANDREW S., Director of Finance, League Insurance 
Group, Post Office Box 5010, Detroit, Michigan 
48235 

MA'rHWICK, LLOYD F.. Manager, Group Health, Life and Pension 
Products, Employers Insurance of Wausau, 2000 
Westwood Drive, Wausau, Wisconsin 54401 

MAYER, WILLIAM H., JR., Manager, Group Contract Bureau, Me- 
tropolitan Life Insurance Company, One Madison 
Avenue, New York. New York I0010 

MCCLENAHAN, CHARLES L., Actuarial Analyst, Government Em- 
ployees Insurance Company, 1705 L Street North 
West, Washington, District of Columbia 20036 

McDONALD, CHARLES, Manager, Actuarial Department, Em- 
ployers Casualty Company, P. O Box 2759, Dallas, 
Texas 7522 I 

McDoNALD, MILTON G., Chief Actuary, Massachusetts Insurance 
Department, I00 Cambridge Street, Boston, Massa- 
chusetts 02202 

MCINTOSH, KENNETlt L., Property and Casualty Actuary, Ar- 
kansas Insurance Department, University Towers, 
Little Rock, Arkansas 72204 

MILLER, HENRY C. (Retired), 35 Lower Crescent, Sausahto, Cali- 
fornia 94965 

MILLER, MICHAEL J.. Assistant Actuary, State Farm Mutual Auto- 
mobile Insurance Company, 112 East Washington 
Street, Bloomington, Illinois 6170 I 

MILLER, PHILIP D., Assistant Actuary, Insurance Services Office, 
160 Water Street, New York, New York 10038 



32 
Admitted 

Nov. 15,1971 

Nov. 20,1964 

Nov. 17,1922 

Nov 19,1968 

May 25,1923 

Nov 17,1970 

Nov. 16,1961 

Nov. 22,1957 

Nov. 101963 

Nov. 18,1966 

Nov. 18,1966 

May 26,1970 

May 18,1971 

Nov. 19,1968 

Nov. 16,1961 

Oct. 27,1916 

Nov 18,1925 

Nov. 15,1971 

May 23,1919 

Nov. 19,1926 

ASSOCIATES 

MILLMAN, NElL L., Assistant Dtrector-Actuar]al Department, 
Insurance Company of North America, 1600 Arch 
Street, Philadelphm, Pennsylvania 19101 

MOKROS, BERTRAM F., Underwriting Research Manager, Allstate 
Insurance Company, 321 Mlddlefield Road, Menlo 
Park, California 94025 

MONTGOMERY, JOHN C. (Retired), 165 Wc~tervelt Avenue, Tenafly, 
New Jersey 07670 

MOORE, JAMES E., Assistant Director, The Travelers Insurance 
Compames, One Tower Square, Hartford, Connec- 
ticut 06115 

MOORE, JOSEPH P., 115 St. Catherine Road, Outremont, Quebec, 
Canada 

MOORE, PHILLIPS., Assistant Actuary, Employers Insurance 
of Wausau, 2000 Westwood Drive, Wausau, Wis- 
consin 54401 

Moss, ROBERT G., Vice President and Actuary, Marsh & 
McLennan, Inc., 515 Olive Street, St. Louis, 
M issour163 I0 I 

Mum, JOSEPH M. (Retired), 591 McCulloch Place, Haworth, New 
Jersey 0764 I 

MuMz, ROeERT M,  Mutual Insurance Advisory Assocmtion, 733 
Third Avenue, New York, New York 10017 

MURRAY, EDWARD R.. Actuarml Assistant, Royal-Globe Insur- 
ance Compames, 150 Wdham Street, New York, 
New York 10038 

MURRAY, JAMES B. M , Casualty Superintendent, Prudenttal Assur- 
ance Co., Ltd of England, 635 Dorchester Boulevard 
West, Montreal, Quebec, Canada 

NAPIERSKI, JOH\ D., Senior Assoc.ate Actuary, State Farm Fire 
and Casualty Company, 112 East Washington 
Street, Bloomington, Illino~ 61701 

NEIDERMYER, JAMES R., Assistant Actuary, Reliance Insurance 
Company, 4 Penn Center Plaza, Philadelphia. 
Pennsylvania 19103 

NELSON, JOHN K., Senior Assocmte Actuary, State Farm Mutual 
Automobde Insurance Company, 112 East Wash- 
ington Street, Bloomington, IlhnoJs 61701 

NELSON, ROLA'~O E, Manager for Canada-Life, Accident and 
Health, The Travelers Insurance Compantes, I01 
Richmond Street W,  Toronto, Ontario, Canada 

NEWEL.t,, WtLLiAM (Retired), 1225 Park Avenue, New York, New 
York 10028 

NICIIOLSON, EARL H., Actuary and Deputy Insurance Commis- 
sioner, Nevada Insurance Division0 Nye Budding, 
Carson City, Nevada 89701 

ORI, KEN.XETH R., Assistant Actuary, State Farm Mutual Auto- 
mobde Insurance Company, 112 East Washington 
Street, Bloomington, Illinois 61701 

OTTO, WALTER E.0 Consultant and Member of the Board of Direc- 
tors, Michigan Mutual Lmb]hty Company, 28 
West Adams Avenue, Detroit, Michigan 48226 

OVERHOLSER, DONALD M., 30 Fairlawn Street, Ho-ho-kus, New 
Jersey 07423 



Admitted 
Nov. 15,1971 

Nov. 16,1961 

Nov. 20, 1924 

Nov. 14,1947 

Nov. 19, 1929 

Nov. 17,1920 

Nov. 17,1969 

Nov. 13,1967 

Nov. 17,1922 

Nov. 13, 1936 

Nov. 13,1967 

Nov. 20, I964 

Nov. 16, 1965 

Nov. 15, 1918 

Nov. 19, 1932 

Nov. 19,1953 

Nov. 18, 1960 

May 18, 1971 

Nov. 18,1932 

Nov. 15,1962 

Nov. 15, 1971 

Nov. 15, 1971 
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PEACOCK, WILLARD W., Actuarial Assistant, United States 
Fidelity and Guaranty Company. Calvert and Red- 
wood Streets, Bait imore, Maryland 21203 

PEEL, JERALD P., Vice President Reinsurance, Security Mutual 
Casualty Company, 222 South Riverside Plaza, 
Chicago, Illinois 60606 

PENNOCK, RICHARD M. (Retired), Foxcroft Apartments, A-8," 
6851 Roswell Road, North East, Atlanta, Georgm 
30328 

~PERRX, ROBERT C., Executive Vice President, State Farm Life 
Insurance Company, 112 East Washington Street, 
Bloomington, Illinois 61701 

PHILLIPS, Joa~ H. (Retired), 915 Steuben Street, Wausau, W~s- 
consin 54401 

PIKE, MORRIS (Retired). 19 Old Mamaroneck Road, Apt. 2G, 
White Plains, New York 10605 

PILON, ANDRE, Manager, Quebec Division, Laurentian Group, 
2065 Brulart, Quebec 6e, Canada 

PLUNKETT, JOSEPII m., Assistant V=ce President, American Re- 
Insurance ,Company, 99 John Street, New York, 
New York 10038 

POORMAN, Wn,LIAM F. (Retired), 4915 Country Club Boulevard, 
Des Moines, Iowa 50312 

POTOFSKY, SYLVIA (Retired), 175 West 12th Street, New York, 
New York I0011 

PRICE, EDITH E., Semor Actuarial Assistant, Kemper Insurance 
Group, Long Grove, Illinois 60049 

RAID, GARY A., Actuary, Unigard Insurance Group, 217 Pinc 
Street, Seattle, Washington 98 I01 

RA'r,":ASWAMV, RAJ, Staff Actuary, St. Paid Insurance Companies, 
385 Washington Street, St. Paul, Minnesota 55102 

RAYWID, JOSEPII (Retired), 322 West 72rid Street, New York, 
New York 10023 

RICHARDSON, HARRY F. (Retired), 170-C Rossmoor Drive, James- 
burg, New Jersey 0883 I 

RICIIMO'~D, OWEN D, Accounting V~ce President, Bu,,iness Men's 
Assurance Company, Post Office Box 458, Kansas 
City, Missour~ 64141 

RIPA,'~DELLI, JOHN S., Actuary and Pension Consuliant, P. O 
Box 3552, Tallahassee, Florida 32303 

RINEHART, CHARLES R., Fireman's Fund American Insurance 
Compumes, 3333 Cahfornm Street, San Francisco, 
Calfforn ia 94120 

ROBERTS, JAMES A , Actuarial Statistician, The Travelers Insur- 
ance Companies, One Tower Square, Hartford, 
Connecticut 06115 

ROOD, Ht:NRV F., Honorary Chairman, Lincoln National Life 
Insurance Company, 1300 South Harrison Street, 
Fort Wayne. Indmna 46801 

Ross, JAMES P,  Actuarml Assistant, Aetna Life & Casualty, 
Hartford, Connecticut 06115 

ROSSER, HARWOOD, Chief Actuary, Insurance Department, 
Commonwealth of Pennsylvania, Finance Building, 
Harrisburg, Pennsylvanm 17120 
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Admitted 

Nov. 19, 1959 

May 26, 1970 

Nov. 14. 1958 

Nov. 16, 1923 

Nov 17,1969 

Nov. 14.1947 

Nov. 15o1971 

Nov. 14. 1958 

Nov. 22,1957 

Nov. 19,1954 

Nov. 14,1947 

Nov. 20,1930 

Nov. 20,1924 

Nov. 15,1971 

Nov. 15,1971 

Nov. l, 1963 

Nov. 15,1971 

Nov. 18, 1925 

Nov. 19, 1968 

Nov 17,1970 

Nov. l, 1963 

ROYER, ALAN F., Actuary, Multi-Line Insurance Rating Bureau, 
160 Water Street, New York, New York 10038 

SANDLER, ROBERT U , Assocmte Actuary, American International 
Group, 102 Maiden Lane. New York, New York 
10005 

SARNOFF, PAUL E., Assistant Actuary, The Prudential Insurance 
Company of America, Prudential Plaza, Newark. 
New Jersey 07101 

SAWYER, ARTHUR (Retired), 13751 St. Andrews Drive, Leisure 
World, Ap. I-I, Seal Beach, California 90740 

SAWYER, J. STEWART, III, Assistant Actuary, Fireman's Fund 
American Insurance Companies. 3333 California 
Street, San Francisco, California 94120 

SCAMMON, LAWRENCE W. (Retired). 172 Green Street, Stoneham, 
Massachusetts 02180 

SCHAEFFER, BERNARD G., Assistant Actuary, Insurance Services 
Office, 160 Water Street, New York, New York 
10038 

SCtlLENZ, JOHN W., Sen~or V~ce President and Actuary, Federal 
Life and Casualty Company, 78 West Mich~gan 
Avenue, Battle Creek, M~ch~gan 49016 

SCHX;EIKER, HFNRY C.. Secretary. The Home Insurance Company. 
59 Maiden Lane, New York, New York 10038 

SCIIULMAN, JUSTIN, Group Leader. Mathematical Analys~s, Pro- 
gramm]ng, Kollsman Instruments Corporation. 
575 Underh]ll Boulevard. Syosset, New York 
ll791 

SCHWARTZ, MAX J.. Chief. Accident & Health Rating Section. 
New York State Insurance Department, 324 State 
Street. Albany, New York 12210 

SEVILLA, EXEQUIEL S .  President, National Life Insurance Com- 
pany, Post Office Box 2056, Manila, Philippines 

SHEPPARD, NORRIS E., Actuary, Ontario Teachers' Superannua- 
tion, 789 Don Mills Road, Don Mills, Ontario, 
Ontario, Canada 

SHOOP, El)WARD C , Actuarml Assistant, Aetna Life & Casualty, 
Hartford. Connecticut 06115 

SIMONS, MARTIN M., Assistant Actuary, Umgard Insurance Group, 
217 Pine Street, Seattle, Washington 98 I0 I 

SINGER, PAUL E., Vice President and Actuary, CNA/msurance, 310 
South Michigan Avenue, Chicago, Ilhnois 60604 

SMITH. LEE M., Aetna Insurance Company, 55 Elm Street, Hart- 
ford, Connecticut 06115 

SOMMER, ARMAND, Vice President, CNA/insurance, 310 South 
Michtgan Avenue, Chicago, Ilhnols 60604 

SPITZER, C ROBERr., Actuarml Assistant, Employers-Commer- 
cial Umon Companies, II0 Mdk Street, Boston, 
Massachusetts 02107 

SPOONER, F. ALLEN, Associate Actuary. Mutual of New York, 
1740 Broadway, New York, New York 10019 

STALEY, HARLOW B., Consulting Actuary, Taylor, Bullard & 
Company, 1025 Ashworth Road, Suite 426, West 
Des Moines, Iowa 50265 



Admitted 

Nov. 19, 1959 

Nov. 20, 1924 

May 26, 1970 

Nov. 15, 1956 

Nov. 19, 1959 

Nov. 17,1969 

Nov. 16,1923 

Nov. 15,1971 

Nov. 17,1970 

May 18, 1971 

Nov. 1,1963 

Nov. 18,1966 

Nov. 13,1967 

Nov. 18,1966 

Nov. 21,1919 

Nov. 20, 1924 

Nov. 14,1958 

Nov 20, 1964 

Nov. 17,1969 
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STEIN, JOAN BERKMAN, Assistant Actuary, Insurance Rating 
Board, 125 Malden Lane, New York. New York 
10038 

STELLWAGEN, HERBERT P., Director, Insurance Company of North 
America, 721 Mount Pleasant Road, Bryn Mawr, 
Pennsylvania 19010 

STEPHENSON, ELTON A., Assistant Actuary, Allstate Insurance 
Company, Allstate Plaza, Northbrook, Ilhnois 
60062 

STERN, PHILIPP K., Actuary, Property-Lmbdity Insurance, 
Department of Insurance, State of New Jersey, 
Trenton, New Jersey 08618 

STEVENS, WALDO A., Senior Vice President, Administrative 
Services. Blue Cross Association, 840 North Lake 
Shore Drive, Chicago, Illinois 6061 I 

STEWART, CHARLES W., Research Associate, Insurance Company 
of North America, 1600 Arch Street, Philadelphia, 
Pennsylvania 19101 

STOKE, KENDRICK (Retired), 11052 McKmney, Detroit, Michigan 
48224 

SWAZIEK, RAYMOND R., Assistant Vice President, Guy Carpenter 
and Company. Inc., 110 William Street, New York, 
New York 10038 

TATGE, ROBERT L., Actuary, Farm Bureau Mutual Insurance 
Company, 507 Tenth Street, Des Momes, Iowa 
50307 

THOMPSON, EUGENE G., Actuarml Assistant, General Accider~t 
Group, 414 Walnut Street, Philadelphia, Pennsyl- 
vania 19105 

THOMPSON, PHILIP R., Statistician, Federated Mutual Insurance 
Company, 129 East Broadway, Owatonna, Minnesota 
55060 

TOREN, CHESTER J., Secretary, Zurich-American Insurance Com- 
panies, III West Jackson Boulevard, Chicago, 
Illinois 60604 

TORGRIMSON, DARVIN m., American States Insurance Company, 
American States Plaza, 500 North Mertdmn 
Street, Indianapohs, Indiana 46206 

TREES, JOHN S., Assistant Vice President, Allstate Insurance 
Company, Allstate Plaza, Northbrook, Illinois 
60062 

TRENCH, FREDEBICK H. (Retired), 1629 Genesee Street, Apt. B-4, 
Utica, New York 13501 

UHL, M. ELIZABETH (Retired), 320 East 53rd Street, New York, 
New York 10022 

VAN CLEAVE, MABVIN E., Assistant Deputy Commissioner, Office 
of the Commissioner of Insurance, State of Wis- 
consin, 212 North Bassett Street, Madison, Wis- 
consin 53703 

VANDERHOOF, IRWIN T ,  Semor Vice President and Chief Actuary, 
Standard Security Life Insurance Co. of New York, 
I I I Fifth Avenue, New York, New York 10003 

WADE, ROGER C., Research Associate, Insurance Company of 
North Amer.ca, 1600 Arch ~treet, Philadelphia, 
Pennsylvania 19101 



36 
Admitted 

Nov. 18,1966 

Nov. 13,1967 

Nov. 19,1959 

Nov. 18,1932 

Nov. 18, 1966 

Nov. 18,1925 

Nov. 21,1930 

Nov. 18, 1927 

Nov. 19,1948 

Nov. 13,1967 

Nov. 15,1971 

Nov. 15,1971 

Nov. 13,1967 

Nov. 16, 1939 

Nov. 18, 1937 

Nov. 17,1950 

Nov. 22,1934 

Nov. 16,1956 

Nov. 18, 1925 

Nov. 15,1971 

Nov. 15,1971 

May 5,1961 

A S S O C I A T E S  - " 

WALTERS, MAVIS A., Ass.stant Actuary, Insurance Services Office, 
160 Water Street, New York, New York 10038 

WALTERS, MICHAEL A., Associate Actuary, Insurance Services 
Office, 160 Water Street, New York, New York 
10038 

WEBER, DONALD C., Assistant Professor, Mmmi Umvers~ty, 
Department of Mathematics, Oxford, Ohio 45056 

WEINSTEIN, MAX S., Consulting Actuary, 29 Elk Street, Albany, 
New York 12207 

WELCH, JOHN P., Actuary, Insurance Company of North America, 
1600 Arch Street, Philadelphia, Pennsylvania 
19101 

WELLMAN, ALEX C., 638 Ridge Road, Roebuck Springs, B~rmmg- 
ham, Alabama 35206 

WELLS, WALTER I. (Retired), 7 Pinewood Drive, West Boylston, 
Massachusetts 01583 

WHITBREAD, FRANK G., Second Vice President, The Lincoln 
National Life Insurance Company, 1301 South 
Hurr.son Street, Fort Wayne, Indiana 46801 

WHITE, AUBREY, Manager, Peat, Marwlck, Mitchell & Company, 
1500 Walnut Street, Philadelphia, Pennsylvama 
19102 

WILLIAMS, W. THOMAS, Consultant, The Wyatt Company, 1900 
Republic National Bank Tower, Dallas, Texas 75201 

WILSON, OLIVER W., Actuarml Analyst, Fireman's Fund American 
Insurance Compan.es~ 3333 Cahfornia Street, San 
Francisco, California 94120 

WINKLEMAN, JOHN J., JR., Actuarial Ass.stant, The Travelers 
Insurance Companies, One Tower Square, Hart- 
ford, Connecticut 06115 

WINTER, ARTHUR E., Assistant Director, The Travelers Insurance 
Compames, One Tower Square, Hartford, Connec- 
ticut 06115 

WITTLAKE, J. CLARKE, Executwe Vice President, Business Men's 
Assurance Company, P. O. Box 458, Kansas C,ty, 
M issour, 64141 

WooD. DONALD M., JR., Partner, Childs & Wood, 175 West Jack- 
son Boulevard, Chicago, Illinois 60604 

WOODDY, JOHN C., Senior Vice Pres,dent, North American Re- 
assurance Company, P. O. Box 2888, New York, 
New York 10017 

WOODWARD, BARBARA H. (Retired), Edge Lea, South Lyme, 
Connecticut 06376 

WOODWORTH, JAMES H., Ass,stunt Secretary. The Hartford In- 
surance Group, Hartford Plaza, Hartford, Connecti- 
cut 06115 

WOOLERY, JAMES M., Consultant, 3207 Sussex Road, Rale,gh, 
North Carolina 27607 

YOUNG, DANNY M., Actuarml Ass,stant, The Hartford Insurar~ce 
Group, Hartford Plaza, Hartford, Connecticut 
06115 

YOUNG, EDWARD W., Assoc.ate Actuary, Allstate Insurance Com- 
pany, Allstate Plaza, Northbrook, Ilhnots 60062 

YOUNG, ROBERT G., Robert G. Young and Associates, 1313 
Catalpa, Royal Oak, M ich.gan 48067 



DECEASED FELLOWS 37 

The (f) denotes charter members at date of org'anization, November 7, 1914. 

Admitted 

Nov. 13, 1931 Gilbert E. Ault 
Nov. 19, 1948  Arthur L. Bailey 
May 23, 1924  William B. Bailey 

t Roland Benjamin 
Nov. 22, 1934 ' Ernest T. Berkeley 

t S. Bruce Black 
May 24, 1921 EdwardJ. Bond 
May 19, 1915  Thomas Bradshaw 

t William Breiby 
June 5, 1925  William Brosmith 
Nov. 18, 1927 F. Stuart Brown 

t ' George B. Buck, Sr. 
f Wilham A. Budlong 

Nov. 18, 1932 ' Charles H. Burhans 
Apr. 20, 1917  William H. Burhop. 
Feb. 19, 1915 F. Highlands Burns 

f Edmund E. Cammack 
Nov. 21, 1930  ThomasO.  Carlson 

t Raymond V. Carpenter 
Feb. 19, 1915  GordenCase 
Nov. 18, 1966  Augustm J. Cima 
Oct. 27, 1 9 1 6  Edmund S. Cogswell 
Nov. 23, 1928  Walter P. Comstock 
Nov. 22, 1934 W.Iliam J. Constable 

t Charles T. Conway 
"I" 'John A. Copeland 
t Walter G. Cowles 
f James D. Craig 
t James Mclntosh Craig 

Nov. 20, 1 9 6 4  Robert A. Craig 
May 26, 1916  Frederick S. Crum 
Nov. 18, 1932 E. Alfred Davies 

t Alfred Burnctt Dawson 
t M lies Menander Dawson 

May 25, 1 9 5 6  Elden W. Day 
t Elmer H. Dearth 
t Eckford C. DeKay 

May 19, 1915  Samuel Deutschberger 
Nov. 17, 1920 Paul Dorweiler 

t Ezekml Hinton Downey 
May 19, 1915  EarlO. Dunlap 

t David Parks Fackler 
t Edward B. Fackler 

Died 

Apr. 13, 1965 
Aug. 12, 1954 
Jan. 10, 1952 
July 2, 1949 
Dec. 26, 1969 
Dec. 7, 1968 
Nov. 12, 1941 
Nov. 10, 1939 
Aug. 5, 1968 
Aug. 22, 1937 
Oct. 21, 1967 
Apr. 12, 1961 
June 4, 1934 
June 15, 1942 
Oct. I l, 1963 
Mar. 30, 1935 
Dec. 17, 1958 
July 15, 1964 
Mar. I I, 1947 
Feb. 4, 1920 
Mar. 29, 1971 
Apr. 25, 1957 

. May' I I, 1951 
Apr. 19, 1959 
July 23, 1921 
June 12, 1953 
May 30, 1942 
May 27, 1940 
Jan. 20, 1922 
Feb. 8, 1965 
Sept. 2, 1921 
Jan. 14, 1967 
June 21, 1931 
Mar. 27, 1942 
June 9, 1969 
Mar. 26, 1947 
July 31, 1951 
Jan. 18, 1929 
May 17, 1968 
July 9, 1922 
July 5, 1944 
Oct. 30, 1924 
Jan. 8, 1952 



38 
Admitted 

Feb. 19, 1915 
t 

Feb. 19, 1915 
t 

May 26, 1916 
t 

Nov. 18, 1927 
Feb. 25, 1916 

t 
Feb. 19, 1915 

t 
May 19, 1915 

t 
t 

Oct. 22, 1915 
Oct. 22, 1915 

t 
May 25, 1923 

t 
t 
t 

Oct. 27, 1916 
Oct. 22, 1915 
Nov. 21, 1919 

t 
Nov. 15, 1918 
May 23, 1924 
Nov. 19, 1926 
Oct. 22, 1915 

Oct. 22, 1915 
Nov. 21, 1919 
Nov. 18, 1932 

t 
Nov. 19, 1929 

t 
t 

Nov. 28, 1921 
Feb. 25, 1916 
Nov. 19, 1929 
May 19, 1915 
Nov. 23, 1928 
Nov. 18, 1921 
Nov. 19, 1926 
Oct. 22, 1915 

t 
Nov. 23, 1928 
Feb. 17, 1915 
Nov. 13, 1931 

DECEASED FELLOWS 

Claude W. Fellows 
Benedict D. Flynn 
Richard Fondillcr 
Charles S. Forbes 
Lee K. Frankel 
Charles H. Franklin 
C. H. Fredrickson 
Joseph Froggatt 
Harry Furze 
Fred S. Garrison 
Theodore E. Gaty 
James W. Glover 
Edward S. Goodwin 
William H. Gould 
George Graham 
Thompson B. Graham 
Wdliam J. Graham 
William A. Granville 
Winfield W. Greene 
Robert Cowen Lees Hamilton 
H. Pierson Hammond 
Edward R. Hardy 
Leonard W. Hatch 
Robert Henderson 
Robert J. Hillas 
Frank Webster Hinsdale 
Clarence W. Hobbs 
Charles E. Hodges 
Lemuel G. Hodgkins 
Frederick L. Hoffman 
Charles H. Holland 
Carl Hookstadt 
Solomon S. Huebner 
Charles Hughes 
Robert S. Hull 
Burritt A. Hunt 
Arthur Hunter 
William Anderson Hutcheson 
Charles William Jackson 
Henry Hollister Jackson 
William C. Johnson 
F. Robertson Jones 
Thomas P. Kearney 
Gregory Cook Kelly 
Virgil Morrison Kime 
Edwin W. Kopf 
Clarence Arthur Kulp 
John M. Laird 
Stewart M. LaMont 

Died 

July 15, 1938 
Aug. 22, 1944 
Apr. 29, 1962 
Oct. 2, 1943 
July 25, 1931 
May 1951 
Jan. 12, 1969 
Sept. 28, 1940 
Dec. 26, 1945 
Nov. 14, 1949 
Aug. 22, 1925 
July 15, 1941 
Jan. 27, 1966 
Oct. 28, 1936 
Apr. 15, 1937 
July 24, 1946 
Feb. I I, 1963 
Feb 4, 1943 
Mar. 26, 1965 
Nov. 15, 1941 
Apr. 10, 1963 
June 29, 1951 
Nov. 23, 1958 
Feb. 16, 1942 
May 17, 1940 
Mar. 18, 1932 
July 21, 1944 
Jan. 22, 1937 
Dec. 26, 1951 
Feb. 23, 1946 
Dcc. 28, 1951 
Mar. 10, 1924 
July 17, 1964 
Aug. 27, 1948 
Nov. 30, 1947 
Sept. 3, 1943 
Jan. 27, 1964 
Nov. 19, 1942 
Sept. 21, 1959 
May 27, 1955 
Oct. 7, 1943 
Dec. 26, 1941 
Feb. I I, 1928 
Sept. I I, 1948 
Oct. 15, 1918 
Aug. 3, 1933 
Aug. 20, 1957 
June 20, 1942 
Aug. 22, 1960 



Admitted 

Feb. 19, 1915 
Nov. 24, 1933 
Nov. 17, 1922 

t 
t 

Nov. 18, 1921 
Nov. 23, 1928 
Feb. 19, 1915 
Nov. 19, 1954 

t 
Nov. 14, 1958 
Nov. 16, 1923 
May 23, 1919 
Oct. 31, 1917 
Feb. 15, 1915 
Apr. 20, 1917 

t 

t 
Nov. 18, 1921 
Feb. 19, 1915 
Nov. 19, 1926 

t 
May 19, 1915 

t 
t 

May 28, 1920 
Nov. I, 1963 

t 
t 
t 

Nov. 13, 1926 
Nov. 18, 1921 
Nov. 15, 1918 
Nov. 21, 1930 

Nov. 19, 1926 
Nov. 13, 1931 

t 

Nov. 16, 1951 
May 23, 1919 
Nov. 19, 1926 
May 24, 1921 
Nov. 16, 1923 
Nov. 17, 1943 

t 

DECEASED FELLOWS 

Abb Landis 
John Robert Lange 
Arnette Roy Lawrence 
James R. Leal, Sr. 
William Leslie 
James Fulton Little 
Edward C. Lunt 
Harry Lubm 
Harold E. MacKeen 
William N. Magoun 
Allen L. Mayerson 
D. Ralph McClurg 
Alfred McDougald 
Robert J. McManus 
Franklin B. Mead 
Marcus Meltzer 
David W. Millcr 
Samuel M dligan 
James F. Mitchell 
Henry Moir 
V.ctor Montgomery 
William J. Montgomery 
William L. Mooney 
George D. Moore 
Edward Bontecou Morris 
Albert H. Mowbray 
Frank M ullaney 
Ray D. Murphy 
S. Tyler Nelson 
Lewis A. Nicholas 
Edward Olifiers 
Robert K. Orr 
Stanley L. Otis 
Bertrand A. Page 
Sanford B. Perkins 
Wdliam Thomas Perry 
Francis S. Perryman 
Edward B. Phelps 
Jesse S. Phillips 
Dudley M. Prultt 
Charles Grant Reiter 
Charles H. Remington 
Homer D. Rice 
Frederick Richardson 
Otto C. Richter 
Robert Rtegel 
William F. Roeber 
Samuel M. Ross 
Isaac M. Rubinow 

39 
Died 

Dec. 9, 1937 
Apr. 12, 1957 
Dec. I, 1942 
Dec. 26, 1957 
Dec. 12, 1962 
Aug. II ,  1938 
Jan. 13. 1941 
Dec. 20, 1920 
July 14, 1970 
Dec. II,  1954 
Sept. II ,  1971 
Apr. 27, 1947 
July 28, 1944 
Aug. 15, 1960 
Nov. 29, 1933 
Mar. 27, 1931 
Jan. 18, 1936 
Aug. 8, 1965 
Feb. 9, 1941 
June 8, 1937 
May 2, 1960 
Aug. 20, 1915 
Oct. 21, 1948 
Mar. II ,  1959 
Dec. 19, 1929 
Jan. 7, 1949 
Jan. 22, 1953 
Feb. 24, 1964 
Aug. 9, 1969 
Apr. 21, 1940 
May 13, 1962 
Oct. 5, 1967 
Oct. 12, 1937 
July 30, 1941 
Sept. 16, 1945 
Oct. 25, 1940 
Nov. 30, 1959 
July 24, 1915 
Nov. 6, 1954 
June 27, 1967 
July 30, 1937 
Mar. 21, 1938 
May 12, 1967 
July 22, 1955 
Feb. 17, 1962 
Mar. 12, 1970 
Mar. 21, 1960 
July 24, 1951 
Sept. I, 1936 



40 

Admitted 

t 
t 
4- 
t 

Nov. 24, 1933 
Apr. 20, 1917 
Nov. 24, 1933 
Nov. 18, 1927 
Feb. 19, 1915 
Feb. 25, 1916 
Oct. 22, 1915 

t 
Nov. 17, 1920 
Nov. 22, 1934 
Nov. 18, 1921 

t 
Nov. 17, 1922 
Nov. 19, 1948 
Nov. 17, 1920 
Nov. 15, 1935 
Nov. 18, 1925 
May 23, 1919 
Nov. 19, 1926 

t 
t 
t 

Nov. 18, 1.949 
May 24, 1921 

t 
t 

DECEASED FELLOWS 

Harwood Eldridge Ryan 
Arthur F. Saxton 
Emil Scheitlin 
Leon S. Senior 
Robert V. Sinnott 
Charles Gordon Smith 
John B. St. John 
Edward C. Stone 
John T. Stone 
Wendell Melville Strong 
Wilham R. Strong 
Robert J. Sullivan 
Thomas F. Tarbell 
Walter H. Thompson 
Guido Toja 
John L. Train 
Antonio Thomas Travers~ 
Paul A. Turner 
Alan W. Waite 
Harry V. Waitc 
Lloyd A. H. Warren 
Archibald A. Welch 
Roy A. Wheeler 
Albert W. Whitney 
Lee J. Wolfe 
S. Herbert Wolfe 
Richard J. Wolfrum 
Arthur 13. Wood 
Joseph H. Woodward 
William Young 

Died 

Nov. 2, 1930 
Feb. 26, 1927 
May 2, 1946 
Feb. 3, 1940 
Dec. 15, 1952 
June 22, 1938 
Nov. 22, 1970 
June 6, 1964 
May 9, 1920 
Mar. 30, 1942 
Jan. I0, 1946 
July 19, 1934 
July 2, 1958 
May 25, 1935 
Feb. 28, 1933 
June 12, 1958 
Apr. 20, 1961 
Jan. 30, 1961 
Aug. 17, 1969 
Aug. 14, 1951 
Sept. 30, 1949 
May 8, 1945 
Aug. 26, 1932 ~ 
July 27, 1943 
Apr. 28, 1949' 
Dec. 31, 1927 
Oct. 31, 1967 
June 14, 1952 
May 15, 1928 
Oct. 23, 1927 



Admitted 

May 23, 1924 
Apr. 5, 1928 
Nov. 15, 1918 
Oct. 22, 1915 
Nov. 17, 1920 
Nov. 15, 1940 
Nov. 15, 1918 
Oct. 22, 1915 
Nov. 17, 1922 
Nov. 18, 1925 
Nov. 14, 1941 
May 25, 1923 
Nov. 16, 1923 
Nov. 20, 1924 
Nov. 19, 1929 
Nov. 22, 1934 
Nov. 14, 1947 
Nov. 19, 1929 
Nov. 18, 1921 
Nov. 17, 1922 
Nov. 20. 1924 
Nov. 21, 1919 
Nov. 17, 1927 
Oct. 31, 1917 
Nov. 18, 1921 
Mar. 24, 1927 
Nov. 17, 1922 
Nov. 21, 1919 
Nov. 19, 1929 
Nov. 23, 1928 
Nov. 22, 1957 
Nov. 15, 1918 
,Nov. 18, 1921 
Nov. 19, 1926 
Nov. 18, 1927 
Nov. 15, 1918 
Nov. 19, 1959 
Nov. 21, 1930 
Mar. 23, 1921 
Nov. 21, 1919 
May 23, 1919 
Nov. 18, 1925 
Nov. 17, 1920 
Nov. 18, 1921 
Nov. 16, 1951 
Mar. 21, 1929 
Nov. 15, 1918 
Oct. 22, 1915 
Oct. 22, 1915 

DECEASED 

Milton Acker 
Austm F. Allen 
Robert E. Ankers 
Don A. Baxter 
Nellas C. Black 
John M. Blackhall 
Helmuth G. Brunnquell 
Louis Buffler 
Leo D. Cavanaugh 
Malvin E. Davis 
William F. Dowling 
Harilaus E. Economidy 
Frank A. Fleming 
John Froberg 
Maurice L. Furnivall 
John J. Gately 
Harold J. George 
Harold R. Gordon 
Robert E. Haggard 
Hartwell L. Hall 
Leslie LeVant Hall 
George F. Haydon 
Grady Hayne Hipp 
Edward T. Jackson 
Edward S. Jensen 
Charles V. R. Marsh 
Rosswel A. Mclver 
Rolland V. Mothersill 
Fritz Muller 
Karl Newhall 
C. Otis Shaver 
John L. Sibley 
Arthur G. Smith 
William F. Somerville 
Alexander A. Speers 
Harold S. Spencer 
Henry W. Steinhaus 
Walter F. Sulhvan 
Arthur E. Thompson 
Walter G. Voogt 
Charles S. Warren 
James H. Washburn 
James J. Watson 
Eugene R. Welch 
Michael T. Wermel 
Charles A. Wheeler 
Albert Edward Wilkinson 
Donald M. Wood 
Charles E. Woodman 

ASSOCIATES 41 

Died 

Aug. 16, 1956 
Oct. 8, 1969 
Mar. I, 1964 
Feb. 10, 1920 
Dec. 24, 1962 
Nov. 14, 1957 
June 3, 1958 
July 19, 1963 
July 18, 1965 
Aug. 26, 1966 
June 29, 1968 
Apr. 13, 1948 
Feb. 12, 1971 
Oct. II, 1949 
June 16, 1962 
Nov. 3, 1943 
Apr. 1, 1952 
July 8, 1948 
July 26, 1958 
Feb. 15, 1971 
Mar. 8, 1931 
Sept. 7, 1970 
June 25, 1965 
May 8, 1939 
Sept. 2, 1966 
Sept. 12, 1967 
Apr. I, 1959 
July 25, 1949 
Apr. 27, 1945 
Oct. 24, 1944 
June 15, 1966 
Mar. I0, 1957 
May 2, 1956 
Nov. 12, 1965 
June 25, 1941 
Mar. 18, 1968 
Aug. 8, 1966 
Jan. 7, 1971 
Jan. 17, 1944 
May 8, 1937 
May I, 1952 
Aug. 19, 1946 
Feb. 23, 1937 
Jan. 17, 1945 
Feb. 6, 1962 
July 2, 1956 
June II, 1930 
Sept. 6, 1971 
Dec. 16, 1955 



42 O F F I C E R S  O F  T H E  S O C I E T Y  S I N C E  O R G A N I Z A T I O N  

P R E S I D E N T S  A N D  V I C E  P R E S I D E N T S  

Elected President Vice Presidents 

1914-1915 *Isaac M. Rubinow *Albert H. Mowbray *Benedict D. Flynn 
1916-1917 *James D. Craig *Joseph H. Woodward *Harwood E. Ryan 
1918 *Joseph H. Woodward *Benedict D. Flynn *George D. Moore 
1 9 1 9  *Benedict D. Flynn *George D. Moore *Wdham Leslie 
1920 *Albert H. Mowbray *Wdham Leslie *Leon S Senior 
1921 *Albert H. Mowbray *Leon S. Senior *Harwood E. Ryan 
1 9 2 2  *Harwood E. Ryan Gustav F Michelbacher *Edmund E. Cammack 
1 9 2 3  *William Leslie Gustav F. M tchelbacher *Edmund E. Cammack 
1924-1925 Gustav F. MJchelbacher *Sanford B. Perkins Ralph H. Blunchard 
1926-1927 *Sanford B. Perkins *George D. Moore *Thomas F. Tarbell 
1928-1929 *George D. Moore Sydney D. Pmney *Paul Dorwetler 
1930-1931 *Thomas F. Tarbell *Roy A. Wheeler *Winfield W. Greene 
1932-1933 *Paul Dorweder *Wilham F. Roeber *Leon S. Semor 
1934-1935 *Winfield W. Greene Ralph H. Blanchard CharlesJ. Haugh 
1936-1937 *Leon S. Senior Sydney D. Pinney *FrancisS. Perryman 
1938-1939 *Francis S. Perryman Harmon T. Barber *Wdliam J. Constable 
1940 Sydney D. Pinney Harold J. Gmsburgh James M. Cahdl 
1941 Ralph H. Blanchard Harold J. Ginsburgh James M. Cahill 
1942 Ralph H. Blanchard Albert Z. Skelding Charles J. Haugh 
1943-1944 Harold J. Gmsburgh Albert Z. Skeldmg Charles J. Haugh 
1945-1946 Charles J. Haugh James M. Cahill Harry V. Williams 
1947-1948 James M. Cahill Harmon T. Barber Russell P Goddard 
1949-1950 Harmon T. Barber *Thomas O Carlson Norton E. Masterson 
1951-1952 *ThomasO. Carlson Joseph Linder Seymour E Smith 
1953-1954 Seymour E. Smith *Dudley M. Prultt John A. Mills 
1955-1956 Norton E. Masterson *Clarence A. Kulp Arthur N Matthews 
1957-1958 *Dudley M. Prmtt John W. Carleton William Leshe, Jr. 
1959-1960 William Leslie, Jr. *Ernest T. Berkeley Laurence H. Longley-Cook 
1961-1962 L H. Longley-Cook Thomas E. Murrm *Richard J Wolfrum 
1963-1964 Thomas E Murrm Harold E. Curry William J. Hazam 
1965-1966 Harold E. Curry Charles C Hewltt, Jr. Harold W. Schloss 
1967 Harold W. Schloss William J. Hazam Daniel J. McNamara 
1968 William J. Hazam Richard L. Johe Daniel J. McNamara 
1969 Darnel J. McNamara Richard L. Johe LeRoy J. Simon 
1970 Richard L. Johe Charles C. Hew]tt, Jr. LeRoy J. Simon 

President- Elect Vice Prestdent 

1971 LeRoy J. Simon Charles C. Hewitt, Jr. Paul S. Llscord 

* Deceased 



O T H E R  O F F I C E R S  43 

Elected Secretary- Treasurer 

1914-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *C. E. Scattergood 
. . . . . . . . .  *R. Fondiller 1918-1952 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1953-1968 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. Z Skeldmg 

1969-1971 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. L. Bornhuetter 

Editor 

*W.W Greene 
1914 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*R. Fonddler 
1915-1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*W.W Greene 
1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1919-1921 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G.F .  Michelbacher 

1922-1923 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O. E. Outwater 

1924-1932 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *R. J. McManus 
*C. W. Hobbs 1933-1943 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E. C. Maycrink 1944-1954 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.S. Allen 1955-1958 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1959-1960 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R. P. Goddard 

1961-1964 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H W. Schloss 

1965-1969 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M. Rodermund 

1970-1971 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L. L. Tarbell, Jr. 

Librarian 

*W.W. Greene 
1914 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*R. Fondiller 
1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1916-1921 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L.I .  Dublin 

*E. R. Hardy 
1922-1924 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*W Breiby 
1925-1936 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*T.O. Carlson 
1937-1947 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1948-1950 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *S.M. Ross 

G. R. Livingston 
1951-1957 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R. Lino 
1958-1969 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. S. Gillam 
1970 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

General Cha~manExammation Committee 

R. A. Johnson 
1949-1951 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J.W. Wteder, Jr. 
1952-1956 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W.J. Hazam 
1957-1961 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N.J .  Bennett 
1962-1968 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1969-1971 

General Chairman Education and Examination Commtttee 

M. S. Hughey 

* Deceased. 



44 CONSTITUTION 

(As AMENDED MAY 18, 1971) 

ARTICLE I.--Name 

Thin orgamzation shall he called the CASUALTY ACTUARIAL SOCIETY, 

ARTICLE II --Objects 

The objects of the Society shall be to advance the knowledge of actuarml science as 
apphed to the problems of insurance, other than life Insurance, and to promote and mare- 
tam high standards of conduct and competence within the actuarial profess,on. The 
Society shall further thesc ends by holding meetings, by personal commun,cat ,on,  by 
the presentation, discussion and publicatmn of approprmte papers, by promoting educa- 
tional activ,ties in the actuarial sciences for its students and members,  and by such other 
means as may be found desirable. 

ARTICLE | [ I.--Membershtp 

The membership of the Casualty Actuarial Socmty shall be composed of two classes, 
Fellows and Associates. Fellows only shall be eligible to hold office, make nominations, 
or have the right to vote. 

The Fellows of the Society shall be the present Fellows and those who may be duly 
admitted to Fellowship as hereinafter provided. The Associates shall be the present 
Associates and those who may be duly admitted to Associateship as hereinafter provided. 

Any applicant shall be enrolled as an Associate at a meeting of the Society provided 
that: 

(0 the applicant passes the examinations prescr,bed by the Board of Directors 
for Associatesh,p and compiles with any further requirements the Board may 
prescribe; 

(]i) the apphcant,  upon fulfilling all the requirements outlined in (t), is approved 
by a majority vote of  the Board of Directors. 

An Associate shall be enrolled as a Fellow of the Society at the Society meeting follow- 
ing the successful complet,on of the examinations prescr,bed by the Board of Directors 
for Fellowship, subject to any further requirements the Board may prescribe. 

Otherwise no one shall be admitted as an Associate or a Fellow unless recommended 
at a duly called meeting of the Board of Directors with not more than two negative votes 
followed by an affirmative vote in a secret ballot of at least three-fourths of the Fellows 
present and voting at a meeting of the Socmty 

The Board of D~rectors may waive, subject to such other requirements as it may pre- 
scribe, any examination of the Casualty Actuarml Society if the applicant has passed an 
examination required by another recognized actuarml orgamzation that the Board of 
Directors deems equ,valent to such examinat,on of the Casualty Actuarial Socmty. 

ARTICLE IV.--Officers and Board of Directors 

The Officers of  the Society, all of whom shall be Fellows, shall consist of  a President, 
a President-Elect. a Vice Pres,dent, a Secretary-Treasurer, an Editor. and a General 
Chairman of the Education and Examination Comm,ttee.  The Board of Directors shall 
consist of the Officers, nine other Fellows and, for the two years following the exp,rauon. 
of their terms of office, the ex-Pre,,dents. 

The Board of Directors may fill vacancies occasioned by death or resignation of any 
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Officer or other elected member  of the Board. An appointed Officer shall serve until the 
next annual meeting. Any other member  so aplbointed by the Board of Directors shall 
serve, subject to ratification by the Fellows at the next meeting of the Society, untd the 
expiration of the term of office of the Officer or Board member  being replaced. 

ARTICLE V.--Election of Officers and Board of Directors 
At the 1971 annual meeting the Officers shall be elected by a majority vote in a secret 

ballot of the Fellows present and voting for the term of one year or until their qualified 
successors shall be duly elected. Thereafter,  at the annual meeting the President-Elect shall 
assume the office of the Presidency and the Fellows shall, in the manner  described above, 
elect a President-Elect, a Vice President, a Secretary-Treasurer, an Editor and a General 
Chairman of the Education and Examination Commit tee  for the term of one year or 
until their qualified successors shall be duly elected. Three members of  the Board of 
Directors shall, in a similar manner,  be annually elected to serve from the close of the 
annual meeting for the term of three years. Any retiring elected member  of the Board of 

Directors shall not be eligible for re-election at the same meeting. 
A majority of the votes cast shall be required for election as an elected member  except 

that, in the event of a second or subsequent ballot, Fellows receiving the greatest number 
of votes shall be elected, provided the number of votes received is not less than one-third 

of those cast. 
The terms of all Officers except ' the Editor shall begin at the close of the annual meeting 

at ~,hich they are elected. The term of the Editor shall begin on May I of the calendar 

year following the annual meeting at which he ~s elected. 

ARTICLE V I.--Duties of  Officers and Board of Directors 
The duties of the Officers shall be such as are customarily incident to their respective 

offices and such other duties as specified in the Bylaws. The duties of the Board of Direc- 
tors shall be to pass upon candidates for membership,  to decide upon the pubhcat~on of 
papers presented at meetings of the Society, to supervise the examination of candidates 
and prescribe fees for such examinations,  to call meetings, to ratify such committees as 
may be appointed by the President, and, in general, to manage the affairs of the Society, 
and, for the latter purpose, shall determine all questions arising w~th re.,,pcct to the 
interpretation or administration of this Constitution and the Society's Bylaws not 

inconsistent therewith. 

ARTICLE V I I.--Meetings 
There shall be an annual meeting of the Society on such date in the last quarter of each 

calendar year as may be fixed by the Board of Directors, but other Society meetings may 
be called by the Board from time to time and shall be called by the President at any time 
upon the written request of twenty Fellows. At least two weeks notice of all Society 
meetings shall be given to the members  by the Secretary-Treasurer.  

ARTICLE Vlli.--Quorum 
Ten members of the Board of Directors shall constitute a quorum. Forty Fellows of the 

Society shall constitute a quorum at every meeting of the Society. 

ARTICLE IX.--Publ ic  Expression of Professional Opinion 

No opinion with respect to questions of public interest shall be publicly expressed by, 
or on behalf of, the Casualty Actuarial Society, the Board of Directors, or any committee 
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except on matters w~thin the special professional competence of actuaries and then only 
in accordance with authority gwen and procedures determined m each instance by the 
Board and in accordance with the following condttions: 

(i) An opinion of the Casualty Actuarml Society shall require advance approval 
by an affirmative vote of at least ninety percent of the Fellows who vote in a 
mad ballot. 

(i]) Anopmlon of the Board of Directorsoracommlt teeauthorlzed by the Board 
to express an opinion shall ind~catethat it does not purport to represent the 
views of the Casualty Actuarial Society, ,but only of the Board of Directors 
or the committee, as the case may be. 

ARTtCLE X --Resignation and Dtsc~pline of Member~ 

Any member who is not in default m pa3,ment of dues, and against whom no complaints 
or charges tire pending, may at a.ly time file h~s resignation m writing with the Secretary- 
Treasurer. Notwithstanding the foregoing, the Board of Directors may, in it.,, d~scret~on, 
permit the resignation of a member against whom a complaint or charge is pending. The 
Board, on written application of any member who has resigned while in good standing, 
may reinstate such member subject to such conditions as It may prescribe. 

No member of the Society ~hall be disciplined, suspended, or expelled except upon 
action of the Board of Directors and the membership as provided for in the Bylaws of the 
Society 

ARTICLE X I.--Arnendments 

This Constitution may be amended by an affirmative vote of two-thirds of the Fellows 
present at any meeting held at least one month after notice of such proposed amendment 
shall have been sent to each Fellow by the Secretary-Treasurer. 
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(As AMENDED MAY 18, 1971) 

ARTICLE I.--Order of Business 
At a meeting of the Society the order of  business shall be in accordance with an agenda 

sent to the members  prior to the meeting, but at the annual meeting shall include: 

I. Address or remarks by the President 

2. Minutes of the last meeting 

3. Report by the Board of Directors on business transacted by it since the last annual 

meeting of the Society 

4. Enrollment of new Fellows and Associates 

5. Reports of Officers and committees 

6. Election of Officers and Board members  

7. Unfinished business 

g. New business 

9. Reading of papers 

10. Discussion of papers 

ARTICLE I I.--Meetings of the Board of Directors 
Meetings of the Board of Directors shall be called whenever the President or three 

members of the Board so request, but not without sending notice to e'ach member  of the 
Board seven or more days before the time appointed. Such notice shall state the objects 
intended to be brought before the meeting, and should other matter  be passed upon, any 
member of the Board shall have the right to reopen the question at the next meeting. 

ARTICLE lll.--Duties of Officers 
The President, or, in his absence, the President-Elect, or, in the absence of both, the 

Vice President, shall preside at meetings of the Society and of the Board of Directors. 
At the Society meetings, the presiding officer shall vote only in case of a tie, but at the 
Board meetings he may vote in all cases. The President shall appoint all committees and 
shall perform all duties customarily incident to the office of President and such other 
duties as may be prescribed by the Board of Directors from time to time. The President- 
Elect and the Vice President shall have such duties as may be assigned to them by the 
President or by the Board of Directors. 

The Secretary-Treasurer shall keep a full and accurate record of the proceedings at 
the meetings of the Society and of the Board of Directors, and send out notices for such 
meetings. Subject to the direction of the Board, he shall have immediate charge of the 
office and archives of the Society, and shall have charge of the books, pamphlets,  manu-  
scripts, and other literary or scientific material collected by the Society. 

The Secretary-Treasurer shall collect the annual dues of members,  pay all bills for 
ordinary expenditures incurred by the Society and any other bdls as authorized by the 
Board of Directors, keep a detailed record of all receipts and expenditures, and present 
an accounting of the same at the annual meetings, after it has been audited by a com- 
mittee appointed by the President The Secretary-Treasurer shall perform all duties 
customarily incLdent to the office of Secretary-Treasurer and such other duties a,, may 
be assigned to him from time to time by the President or by the Board of Directors. 

The Editor shall, under the general supervision of the Board of Directors. have charge 
of all matters  connected with editing and printing the Society's publications The Pro- 
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ceedings shall cg_ntain only the ,proceedings  of the meetings and the orig|nal papers, 
reviews or dmcusstons on saRd papers by members  that may be expressly authorized by 
the Board to appear m such Proceedings. The Proceedings may also contain any other 
matter expressly authorized by the Board. 

The General Chairman of the Education and Examination Commit tee  shall, under the 
general supervision of the Board of Direclors, hav~ charge of the education and exami- 
nation system and of the examinations held by the Society for admission to the grades of 
Associate and Fellow. 

ARTICLE IV.--Discipline of Members 
The Board of Directors shall have the power to consider and take action, as herein 

provided, with respect to all questions which may arise as to the conduct of a member  of 
the Casualty Actuarial SocRety in his relations to the Society or Its members,  or in his 
profession, or m the practice thereof, or affecting the interests of the actuarial profession. 
The Board may, on ~ts own mltiatwe, investigate and take action with respect to any such 
question, and may also receive and hear any complaint relating to the conduct of  a member  
preferred in writing and subscribed to by a member.  In the course of dealing with ques- 
tions and complaints relating to the conduct of members,  the Board may appoint, from 
among the Fellows of the Casualty Actuarial Society, committees and boards vested 
with the powers specified herein: 

(a) Investigating committees empowered to investigate questions and complaints 
and to prefer charges against a member;  

(b) Prosecuting committees empowered to prosecute charges against a member  
at hearings before the Board of Directors or a dlsclphnary board; 

(c) Dmclphnary boards empowered to hear evidence relating to questions and 
complaints and to make findings with respect to such evidence. 

The procedures for such committees and boards shall be prescNbed by the Board of 
Directors. The Board of Directors may retain counsel for the assistance of the Board 
of Directors and of committees and I/toards appointed by it 

In any hearing before the Board of Directors or a disciplinary board, a member  pro- 
ceeded against shall have the right to appear personally and by counsel, to be informed 
of the nature and content of the question or complaint, to examine the evidence presented, 
to examine adverse witnesses, and to present witnesses and evidence m his behalf. Any 
member preferring a complaint may appear personally and by counsel. Witnesses called 
in the course of hearings revolving conduct shall vouch for the truth of their s tatements  
on their word of honor. 

In all proceedings under this Article, the Board of Directors shall decide, directly or 
upon review of the findings of a body appointed by it, whether or not misconduct has 
occurred If the Board finds that misconduct has occurred, ~t may warn, admonish, 
reprimand, suspend, or expel the member,  provided that no order reprimanding, sus- 
pending, or expelhng a member  shall be issued except after a hearing before the Board of 
Directors or a dlsciphnary board. 

A member  against whom an order of suspension or expulsion has been rendered shall, 
upon application to the Board of Directors within thirty days thereafter, be entitled to 
appeal to the Fellows attending a meeting of the Casualty Actuarial Society upon the 
following conditions: 

(a) All rights and prtvdeges of membership shall be suspended during the 
pendency of the appeal, and 

(b) The notice of appeal shall be in writing and shall stipulate.that the appeahng 



49 
member consents to the reading to the Fellows of a transcript of the cwdenee 
and cop~es of exhibits m the form approved by a majority of the Board of 

D~rectors, and 

(e) The appcahng member shall, within ten days after an mvomce of the amount 
due ~s sent to him, deposit with the Secretary-Treasurer the cost of tran- 
scribing and printing the transcript of the ewdence and copies of any and all 
cxhtbits. In the event the decision of the Board shall bc set aside, the Secretary- 
Treasurer shall return to the appeahng member the amount of the deposit. 
Otherwise, the depostt shall be retained by the Casualty Actuarial Society 

In the event of an appeal to the Fellows, the decision of the Board ol Dtrectors may be 
affirmed, modified, or set aside by the vote of a majority of the Fellows present and voting 
at a meeting of the Casualty Actuarml Society 

The Board of Directors may, m its discretion, reinstate to membership at any ttme a 
member suspended or expelled under this Article, provided m the event the suspension 
or expulsion has been affirmed by the Fellows, the rem,,tatemcnt shall not take effect 
unless and until confirmed at a meeting of the Ca,,ualty Actuarml Society by a vote of a 
majority of the Fellows present and voting. 

Except as otherwise provided, all proceedmgs under this section shall be deemed 
confidentml and kept secret The Board of Directors, however, shall notify the members 
of ~ts action m all instances in which the Board orders the suspension or expul,,ion or a 
member Such notification shall not bc gwen untd the ttme to appeal has expired or, in 
the event of an appeal, untd a majority of the Fellows present at a meeting of the Society 
have voted m favor of suspension or cxpulston. At the same tm~e notification ts g~ven to 
the members, the Board may also gtve nottce of such suspension or expul.,,ion to such 
newspapers orjournals as it may select. 

In the event of subsequent reinstatement of the member, the Board of D~rectors shall 
give notice of such action to the members of the Society and to any newspapers orjournals 
previously advmed by the Board of the member's suspension or expulsion 

AR'rtCLE V.--Indemnificatton of Officers. Members of the Board of Director.~. and 
Committee Members 
Each person who at any time shall serve, or shall have served, as an Officer, member 

of the Board of Directors, committee member, or member of any disciphnury board of 
the Society (and his heirs, executors, administrator,,, and personal representatives) shall 
be indemnified by the Society against all costs and expenses (including but not limited 
to legal fees, amounts of judgments paid, and amounts paid m settlements) reasonabl? 
recurred in connection w~th the defense of any claim, action, sutt, or proceeding, whether 
civd, criminal, administrative, or other, in which he or they may be mvolved by virtue 
of such person being or having been an Officer, member of the Board of Directors, com- 
mtttee member, or member of any dlsciphnary board of the Soctety, or m connection with 
any appeal thereto; provided, however, that m the event of a settlement the indemnlftca- 
tLon hereto provided shall apply only when the Board of Directors approves such settle- 
ment; and provided further that such indemnity shall not be operative with respect to any 
matter as to which such person shall have been finally adjudged hable in such claim, 
action, suit, or proceeding on account of his own wdful misconduct. 

The rights accruing to any peP, on under this Article shall be without prejudice to any 
r~ghts or benefits given by the Board of Dtrectors incon.,,~stent therewith in ,,,peclal cases 
and shall not exclude any other rights or benefits to whtch hc may bc lawfully entitled. 
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make it difficult for him to act independently. Even if there is no question as to his 
ability to act independently, he wdl not act unless there has been a full dRsclosure of 
the situation to all parties involved and the parties have expressly agreed to his per- 
formance of the service. 

4. Calculations and Recommendatton~ 

A. The member wdl customarily include in any report or certificate quoting actuarml 
costs, reserves, or liabd~ties a statement or reference de~crabmg or clearly ~dent~- 
fying the data and the actuarial methods and assumptions employed 

B. The member will exercise his best judgment to ensure that ~my .calculations or 

recommendations made by h~m or under his direction arc based on sufficient 
and reliable data, that any assumpttons made are adequate and approprmte, and 
that the methods employed are consistent with the sound principle,, established 
by precedents or common usage within the profession. 

C. If, nevertheless, a client or employer requests the member to prepare a study 
which in his opinion deviates from this practice, any resulting report, recom- 
mendation, or certificate submitted by him will include an approprmte and 
explicit qualification of his findings. 

5. Adverttsing and Relatidns with Other Members 

A. The member will neither engage m nor condone any advertising or other activity 
which can reasonably be regarded as being likely to attract professional work 
unfairly, or where the tone, form and content are not strictly professional. 

B. The member wdl conduct his professional activities on a h~gh plane. He will avoid 

unjustifiable or improper criticism of others and wdl not attempt to injure 
malicmously the professional reputation of any other actuary He wdl recognize 
that there is substantial room for honest differences of opinion on many matter~ 

6. Remuneration 

The member will make full and timely disclosure to a chent as to all direct and redirect 
compensation that he or his firm may receive from all sources m relation to any 
assignment the member or his firm undertakes for the client. 

7. Titles 

The member wdl use a deslgnatmn dependent upon elective or appomtwe quahfica- 
t~ons within the Society, such as "President," "Member of the Board," or "Member 
of the Educational and Examination Committee,'" only when he is acting m such 
capacity on behalf of the Society. 

(Copies of  interpretative opinions for these Guides may be obtained from the Secretary- 
Treasurer o f  the Society. ) 
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(As AMENDED NOVEMBER 15, 1970) 

A. Method of Review. All papers and reviews of papers are revmwed by the Com- 
mittee on Revmw of Papers. The Committee consists of members appointed by the 
President, plus, ex officio, the Editor of the Proceedings Unammous vote of the regular 
Committee is necessary for acceptance of a paper or a review, except that if there is only 
one vote for rejection, the paper or review will be submitted to the Editor for acceptance 

o r  reject i on .  

B. Scope and Standards--I. Broad latitude will be allowed 'in the choice of a st]bject, 
provided it Ls a subject of interest to property and casualty a(:tuaries. However, it must 

be clearly suitable for inclusion in the Proceedings. 
2. The paper must contain original ideas or new material of reasonable value, unless 

it has a definite educational value for other reasons. 

3. When a paper includes material that the Committee finds it is not quahfied to review, 

the Committee will seek advice or opinion from other members of the Society or from 

recognized experts outside of the Society. 
4. Disagreement by the C~mmittee with 'opinions of the author or reviewer 'of a 

paper will not be a bar to acceptance of an otherwise suitable paper or review. Where, 
however, the Committee believes a paper or review to be fallacious in logic or misleading 
in matters of fact, the Committee may reject'it. An author may appeal to the President 
in case of rejection, and the President will make such inquiries as he deems appropriate 

and will make recommendations to the Board. 

5. Reviews of papers are expected to be free of cr=tic~sm of a personal nature Oppor- 
tunity wdl be given to'the author~ of papers to respond to reviews. Authors' replies'will 
also be reviewed by the Committee and will be treated in the same manner as reviews 

6. The paper or review should show care m preparation. A reasonable minimum 
standard will be required as to form, clarity, and hterary quality. When a paper or review, 
otherwise acceptable, does not meet these standards, the Commatee may return it to the 
author or reviewer and invite resubm~sston alter editing or rewriting. The Committee 
may also make suggestions to the author as to possible improvements m an accepted 

paper 
.7. Papers and rewews should be kept within the general limits of length indicated by 

past acceptances, ordinarily about twenty printed pages for papers an.d tWo-or three 

pages for reviews. 

C. Procedures and Regulations.--I. Papers may be submitted only by Fellows or 
Associates of the Casualty Actuarial Society, except that papers may be submitted by 
non-members of the Society upon invitation of the President. A inember may collaborate 
m joint authorship with a non-member who possesses particular qualifications m respect 

to the subject of a paper. 

2. Papers should be submitted in quintuplicate to the Secretary-'Treasurer of the 
Society. The name of the author should not appear on the copies of the paper submitted 
to the Secretary-Treasurer, but should be included in the covering letter. The Secretary- 
Treasurer is authorized to return to the author copies of a paper that in h=s opinion are 

not legible. 
3. Rewews of papers and authors' replies to rewews should be submitted in qumtuph- 

cate to the Chairman of the Committee on Review of Papers. Names of reviewers should 

I 
i 
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be tdentified on the copies of  their reviews The Chalrman wtll return to the revlewer or to 
the author copies of  a review or of  an author's reply that m his opinion are not legible. 

4 In submitting a paper, the author must answer the following questions on a .~eparate 
sheet attached to each or the rive copies of  the paper. 

(a) Name of paper. 

(b) Has the paper been published el.,,ewhere, in whole or in part, in Identtcal or 
similar form'? 

(e) I.~ the paper being simultaneously submttted elsewhere, or wdl it be .',o sub- 
mitted before decision by the Committee on Review of Papers '~ 

(d) In the case of co-authorship with a non-member, to what extent has the 
Society member contributed ') 

(e) If the paper has been requested b) the Pre.,,ident or General Chairman of the 
Education and Examination Committee, attach the letter of rcquc,,t, re- 
moving any reference which would ident~fy the author 

(f) If the paper contains factual data from ,,omc organization, ha.,, the organiza- 
tion given the author permls.,,ion to publish mt '~ 

5. Papers and reviews ,,hould be typed double-.,,paced on letter-.size ~t,,tloncry. on one 
side of each sheet. The first line of each paragraph should bc indented. Tables and foot- 
notes may be single-spaced. Page,, should be numbered. Footnotes .~hould bc numbered 
consecutively throughout the paper. 

6. Major captions should be centered and typed In capitals: ,,ubcaptlon,, .,,hould appear 
in the left-hand margin m italics (',ingle under,,core). I.n technical papers paragraph,, may 
be numbered to simplify reference; in non-technical papers paragraphs ,,hould not bc 
numbered. 

7. So far as possible, table:, should be arranged ',o that they can bc printed on a ",Ingle 
page of the Proceedings wtthout undue reduction m size of type Column heading,, mu,~l 
be clear and concise. 

8. Mathematical formulas and symbols may be handwritten m ink rather than type- 
written. They must be legible especially a:., to .,,ub,,cripts and .,,uperscrlpt,,. There must be 
no possibility of confusion between, for Instance, dx and d,: X (the %lgn for multiphcatlon) 
and x; a and a (alpha). The lower case L (I) should not bc u,,cd a,, a mathematical ,,vmbol. 
The exclamation point (!) .,,hould be u',ed to indicate factorials m bmommal expail.~lon,, 
Where necessary, mstructJons to the printer may bc inserted m pencd on the manu,,cHpt. 

The Committee strongly recommends that authors of mathematical papcr~ refer to the 

Style Manual of  the American Institute of  Physics for precise information on preparation 
of a manuscript. A copy of the Style Manual may be borrowed from the Editor of the 
Proceedings or it may be purcha.,,cd from the Editor for one dollar When hfe contm,ene~ 
symbols are applicable the International Actuarial Notallon should be used Thl,,~codc 
Is described m the Proceedhtgs, Vol. XXXVI, page 123. 

9. References to books and periodical,, and to proceedings of professional societtc.,. 
should be sufficiently complete to pcrmtl obtaining a copy of the source without addi- 
tional research. 

10. If the manu.,,crlpt has been prepared carefully in accordance w~th the foregoing 
suggestions, there should be onl) a few minor corrections neces.,,ary. The paper as origin- 
ally submitted should not be considered simply as u draft to which exten.,,~ve alteration,, 
can be made. 

II. Authors will be notified of the acceptance or rejection of their papers by the 
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Secretary-Treasurer. If a paper is rejccted, original and copies will be returned. The 
Committee does not promise a decision on a paper submitted fewer than slxt~, day,, 
prior to the meeting for which the paper has been prepared A review of a paper wdl bc 
considered to have been accepted by the Committee unless the reviewer is otherwise 

notified. 
12. Authors of accepted paper ~, are requested to notify the Secretary-Treasurer whether 

or not they can supply additional coptes for use at meetings or for furthcr distribution 
prior to publicatton. (Photographic reproduction is less expensive than printing and 

insures accuracy.) 

13. After acceptance of a paper and before ~ts reproduction, the author should have 
the following statement typed at the bottom of the first page. "'Presented at the (date) 
meeting of the Casualty Actuarial Society at (city and state). Reproduction in wholc 
or in part without acknowledgment to the Casualty Actuarial Society t.,, specfficall.~ 

prohibited." 

14. Presentation of papers and reviews will be within time hmits of the meeting schedulc 
and subject to the discretion of the presiding officer. Generally, an author may expect an 
allowance of ten minutes to present a summary of h~s paper stating ~t', purpose and con- 
clusion.,,. A typewritten copy of this summary should be forwarded to the Publicit~ 
Committee Chairman well in advance of the meeting. Reviewers may expect an allowance 
of five minutes for their presentation A reviewer should send u typewritten copy of h~', 
review to the author and any other persons known to be reviewing the same paper, and to 
the Chairman of the Committee on Review of Papers as required by paragraph C-3. 
Authors and reviewers are cautioned that in a verbal presentation mathematical formulae 

and statistical data are difficult for the audience to grasp. 

15. Rewews may be presented at the meeting which are not intended for pubhcatton 
in the Proceedings Such revlew~ will not be reviewed by the Committee Review,, which 
are submitted for publteat~on may be presented at the meeting prior to submission to or 

action by the Committee. 

16. The Editor of the Proceedings, in consultation with the author or reviewer, rod.,, 
ed,t the paper or review prior to pubhcatlon. 
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WOODWARD-FONDILLER PRIZE 

This award, made In  commemoration of Joseph H. Woodward and Richard Fondiller, 
is mtended to stimulate or]gmal thmkmg and research and will bc made to the bestchglble 
paper each year submitted by an Assocmte or Fellow who has attained h~s designation 
within the last five years. To be ehgible the paper must show evidence of abd~ty for 
original research and the solutton of advanced insurance problems. If no paper is con- 
sidered eligible m a given year, the award shall not be made P~,pers previously submitted 
to the Society or elsewhere shall not be eligible. 

The amount of the prize wdl be $200 and the papers wdl be judged by the Society's 
Committee on Review of Papers, whose decision will be final. 

The announcement of the award wdl be madc ,it the November meeting each year, 
based on papers submitted to the Society at the prevlou,,, November and May meetings. 

DORWEILER PRIZE 

This award, made in commemoration of Paul Dorweder, is subject to the same condi- 
tions as those specified for the" Woodward-Fonddler Prize, except  that the Dorwcilcr 
Prize will be awarded to the best eligible paper each year submitted hy a,n Associate or 
Fellow who has not attained his designation wtthin the last five years 

The amount of the Dorweiler Prize also ts $200. 



RULES REGARDING E X A M I N A T I O N S  
FOR A D M I S S I O N  

(Effective with 1970 Examinations) 
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i. Datesof Examinations 
ExammatLons for Parts I and 2 will be given twice yearly, in May and November. 

Parts 3, 5, 7, and 9 will be given once a year, in May; Parts 4, 6, and 8 will be given once 

a year, in November. 

The schedule of dates on which the examinations will be given appears on the last page 
of th~  pubhcat~on. It is customary to admimster  the examinations in such cities as will be 
convenient. Candidates will be advised by the Secretary-Treasurer as to the times and 

places of these examinations.  

2. Filing of Application 
A candidate who wishes to take Part I or Part 2, or both, must  make application on 

'the Society's application form, which may be obtained from the Secretary-Treasurer.  

A candidate who has previously submitted his application on the Soclety'~ application 
form, and who wishes to take one or more examinations other than Parts I and 2, need 
not again make use of the Society's apphcat~on form, but may simply write to the Secre- 
tary-Treasurer,  ,,tatmg the part or parts for which he ~s applying. 

Each application must  be accompanied by the appropriate examination fee, in check, 

draft, or money order payable to the Casualty Actuarial Society. 

Apphcations must  be rcceived by the Secretary-Treasurer by April I for the Spring 

examinations and by October I for the Fall examinations.  

3. Associateship and Fellowship Examinations 

There arc fwe examinations which the candidate must  pass in order to become an Associ- 
ate of the Casualty Actuarml Society. Part I, the General Mathematics  examination, and 
Part 2, the Probability and Statistics examination,  are jointly sponsored by the Casualty 
Actuarial Society and the Society of Actuaries. Successful candidates will be given credit 
for these examinations by both Societies regardless of the Society through which the 

candidate registers. 
A candidate may write any one or more of the five examinat ions and will receive credit 

for those passed, except that Parts I and 2 must  be taken m numerical order. 

There are four examinations which a candidate must  also pass to become a Fellow of 
the Casualty Actuarml Society. A candidate may present himself for one or more of the 
Fellowship examinations either tf he has previously passed the. Assoctateshlp examina- 
tions or If he concurrently presents himself for and submits papers for all unpassed 
Associateship examinations given during that examination period. Subject to the fore- 
going requirements, a candidate will be given credit for any examination which he may 

pass. 
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4. Fees 

The examination fee schedule Is as follows: 

Parts I & 2 $ 9 for each Part 
Part 3 $10 
Parts 4-9 $20 for each Part 

Examination fees are payable each time the candidate presents himself Check, draft, 
or money order payable to the order of the Casualty Actuarml Society must be received 
by the Secretary-Treasurer before April I for the Spring examinations, or before October I 
for the Fall examinations. 

5. Prize Awards 

The Casualty Actuarml Society and the Society of Actuaries will jointly ward one $200 
and four $100 prizes to the five successful undergraduate,,, ranking highest m the General 
Mathematics examination. These prize awards will be granted for both the Spring and 
Fall examinattons. 

6. Credit for Examination Parts under Former Syllabus 

A candidate who has passed, or been credited w~th, one or more of the Assocmtesh~p 
or Fellowship examinations under the 1967 Syllabus will receive credit for the corres- 
ponding examinations of the 1969 Syllabus in accordance w~th the following table: 

Parts Passed or Credited 
under 1967 Syllabus 

Assoclateship, Part I 
Associateship, Part 2 
Assoc.ateshJp, Part 3(a) 
Associatesh]p, Parts 3(b) and 4 

Fellowship, Part 5 
Fellowship, Part 6 
Fellowship, ['art 7 
Fellowship. Part 8 

Parts Credited under 
1969 Syllabus 

Assocmtcshlp, Part I 
Assoc]atcshtp, Part 2 
Associateship, Part 3 
Associateship, Parts 4 and 5 

Fellowship. Part 6 
Fellowship, Part 7 
Fellowship, Part 8 
Fellowship, Part 9 

7. Waiver of Examrinations for Associateship 

Waiver of certain Assoclateshtp examinations will be allowed for a candidate who has 
passed or been credited with corresponding examinations of the Society of Actuaries, in 
,'tccordance with the following: 

Casualty Actuarial Society Society of Actuaries 

Part I Part I, General Mathematics, passed 
prior to 1963 (before joint 
sponsorship) 

Par t2  Part 2, Probabdlty and Statistics, pas- 
sed prior to 1966 (before joint 
sponsorship) 

Part 3'  Part 4, Life Contingencies, passed prior 
to 1969 

Part 3 Parts 3 and 4 both, if Part 4 is passed 
after 1968 
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Candidates who take the Advanced Mathcmattcs  test of the Graduate Record examma-  
t:ons may apply for credtt for Part I. Credit will be granted if the candidate 's 'score on the 
Graduate Record Advanced Mathemathcs test is cquwalent, as determined by the Casualty 
Actuarial Society, to the passing score on Part I. An apphcatlon to the Casualty Actuarial 
Society for such credit may be completed either in advance of taking the Graduate Record 
Advanced Mathematics  test or within two years after taking it. The necessary application 
form may be ~ecured from the Secretary-Treasurer of the Casualty Actuarial Society. 

The Board may waive, subject to such other requirements as it may prescribe, any 
exammattons  of the Casualty Actuarial Soctety which tt deems equwalent to examinations 
required by another recognized actuarial organlzatton which have been passed b~r an 
applicant whde not a resident of the Untted States or Canada,  or during hi.', first year of 
temporary or permanent residence m the United States or Canada.  

LIBRARY 

All candidates registered for the examinations of the Casualty Actuarial Society and 
all members  of the Casualty Actuarial Soctety have access to all the library factlities of 
the Insurance Society of New York, the Casualty Actuarial Socie'ty, and the Society of 
Actuaries. These libraries, with .combined operations, are located at 150 Wtlliam Street, 

New York, New York 10038. 

Reg.stered candtdates may have access to the hbrary by receiving from the Society's 
Secretary-Treasurer the necessary credentials. Books and manuals  may be withdrawn 
from the library for a period of one month without charge. In general, not more than two 
references may be in the hands of a borrower at one time. The Insurance Society is 
responstble for postage and insurance charges for sending books to out-of-town bor- 
rowers, and borrowers are responstble for the safe return of the books. 

Address requests for books to: 

Ronald L. Bornhuetter, S~;cretary-Treasurer 
Casualty Actuarial Society 
200 East 42nd Street 
New York, New York 10017 
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SYLLABUS OF EXAMINATIONS 

Part 

I 

2 

3 

4 

Tim e 
A Iio wed 

3 hours 

3 hours 

2 hours 
3 hours 

3 hours 

ASSOCIATESH IP 

Subjecl 

General Mathematics (jointly sponsored with 
the Society of Actuaries) 

Probability and Statistics (jointly sponsored 
with the Society of Actuaries) 

Compound Interest and Life Contingencies 
(a) Principles of Economics: Theory of Risk 

and Insurance 
(b) Insurance Coverages and Policy Forms 
(a) PrmciplesofRatemaking 
(b) Insurance Statistics and Data Processing 

3 hours 

3 hours 

2 hours 
3 hours 

FELLOWSHIP 

(a) Insurance Law, Supervis,on, Regulation, 
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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E X A M I N A T I O N  D A T E S  

1972 E X A M I N A T I O N S  

Par ts  I and 
Par t  
Part  
Part  
Par t  
Part  
Par t  
Part  

. . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

6 . . . . . . . . . . . . . . .  

7 . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

May I I ,  November  9 
May  15 
November  16 
May 16 
November  17 
May 15 
November  16 
May 16 

1973 E X A M I N A T I O N S  

Par ts  I and 
Par t  
Par t  
Par t  
Part  
Part  
Part  
Part  

2 . . . . . . . . . . . . . . . .  May  17, November  15 

3 . . . . . . . . . . . . . . . .  May  10 
4 . . . . . . . . . . . . . . . .  November  8 
5 . . . . . . . . . . . . . . . .  May  II 
6 . . . . . . . . . . . . . . . .  November  9 
7 . . . . . . . . . . . . . . . .  May  10 
8 . . . . . . . . . . . . . . . .  November  8 
9 . . . . . . . . . . . . . . . .  May  II 

1974 E X A M I N A T I O N S  

Par ts  I and 2 . . . . . . . . . . . . . . . .  May  16, November  14 

Par t  3 . . . . . . . . . . . . . . . .  
Par t  4 . . . . . . . . . . . . . . . .  
Par t  5 . . . . . . . . . . . . . . . .  
Par t  6 . . . . . . . . . . . . . . . .  
Part  7 . . . . . . . . . . . . . . . .  
Par t  8 . . . . . . . . . . . . . . . .  
Par t  9 . . . . . . . . . . . . . . . .  

May  9 
November  7 
May  10 
November  8 
May  9 
November  7 
May  10 
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AMERICAN ACADEMY OF ACTUARIES 

The American Academy of Actuaries was orgamzed October 25, 1965 as the culmina- 
tion of efforts on the part of the four actuarial bodies in the Umted States--the Casualty 
Actuarial Society, the Conference of Actuaries in Public Practice, the Fraternal Actuarial 
Association, and the Society of Actuaries. A principal purpose of the Academy is to 

secure state and federal legal recognition of actuaries. Fellows of the Casualty Actuarial 
Society are eligible for membership il" they have had five years of experience in respon- 
sible actuarial work, as defmed m the Bylaws, at date of application. Beginning January 
I, 1971, Assocmtes of the Casualty Actuarial Society will be ehglble for membership if, 
at the date of applicauon, they have had seven years of experience in responsible actuarml 
work, as defined in the Bylaws. and if they have passed a comprehensive examination in 
subject categories defined in the Bylaws. Application blanks, and a copy of the Year 

Book of the American Academy, may be obtained from the Secretary, 208 South LaSalle 
Street, Chicago, Illinois 60604 

BOARD OF DIRECTORS 
197 !- 1972 

Off were: 

President . . . . . . . . . . . . . . . . . . . . . . . .  ROBERT J. MYERS 
President-Elect . . . . . . . . . . . . . . . . . . . . . . .  MORTO',. D MILLER 

Vice Pre,adent--Term Expires 1972 . . . . . .  HAROLD E. CURRY 

ERNESTJ. MoORHEAD 

Term Expire,, 1973 . . . . . .  ROBERT E. BRUCE 
JULIUS VOGEL 

Secretary . . . . . . . . . . . . . . . . . . . . . . . .  WILLIAM A. HALVORSON 
Treasurer . . . . . . . . . . . . . . . . . . . . . . . .  DALE R. GUS'rAFSON 

Past Presidents: 

WALTER L. RUGLAND . . . . . . . . . . . . . . .  1972" 
H. RAYMOND STRONG . . . . . . . . . . . . . . . . . .  1973" 

Elected Directors 

1974" 

El)WIN F BOYNTO\ 
M. STANLEY HUGHEY 
KENNETH H. Ross 
HE'~RY F. SCHEIO 
CHARLES L. TROWBRiDGE 
ROBERT C. WINTERS 

1973" 

JOH',. H. BIGGs 
W. HAROLD BITTEL 
TIIOMAS P. BOWLES, Jr. 
Louis G ARE.',, 
R ICIIARI) L. JOHE 
FREDERICK P. SLOAT 

1972" 

REUBEN ] JACOBSON 
M E',,O T. LAKE 
EDWIN B. LANCASTER 
DANIEL J. MCNAMARA 
JOSEPH MUSHER 
ROBERT H. TAYLOR 

*For terms expiring tit annual meeting of the year given. 

The 1972 annual meeting will be held m Bal Harbour, Florida, on October 23, 1972 at 
the Americana Hotel. 
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INTERNATIONAL ACTUARIAL ASSOCIATION 

The first International Congress of Actuaries was held in 1895 in Brussels under the 
auspices of the Permanent Commit tee  for International Congresses (Comite Permanent 
des Congres Internationaux d'Actualres). This orgamzat~on prowded continuity of 
arrangements for success,vc International Congrcsse,,, the last of which was held ,n Munich 
in June 1968. The 19th International Congress will be held in Oslo, Norway, June 19-24, 

1972 and the next Congress is scheduled for 1976 in Japan. 

The name of the orgamLatton was changed to the International ActuarLal Association 
in 1968. The Association cooperates with special Organizing Committees  of the host 
nations to prepare the work of International Congresses and a~sists ~n the pubhcation of 
the proceedings of such Congresses. It also is~ucs each year a bulletin which h~ts the 
membership of the Association and brings together selected reformation on actuarial 
organizations, actuarial publications, and highlights of insurance developments m various 

countries 

Individual actuaries in North America can support the work of the International Ac- 
tuarial Association by joimng the United Slates or Canadian s~ctlons of the Association 
Membership in the Association is one of the prerequtsltes for member.~hlp in and attend- 
ance at International Actuarial Congresses. Currently the annual dues for membership 
are 150 Belgian francs; a sum of $4.50 should be remitted to the order of  the Society of 
Actuaries m puyment of these dues and incidental minor expenses. A notice about these 
dues, which are payable by July I, will be mailed each spring. A late fee of $1.50 will be 
charged all those who pay their dues on or after July I. 

Inquiries regarding the International Actuarial Association should be directed to 

either 

Secretary for United States Sectton 
International Actuarial Association 
Edward A. Lew 
Metropolitan Life Insurance Company 
One Madison Avenue 
New York, New York 10010 

Secretary for Canadian Section 
International Actuarial Association 
Archle R. McCrackcn 
Vice President and Chief Actuary 
North American Lil'c Assurance Company 
105 Adelaide Street, West 
Toronto I, Ontario, Canada 
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A S T I N  S E C T I O N .  

ASTIN (Actuarial Studies m Non-Life In',urance) is the flr.,,t scctlon of the Inter- 
national 'Actuarml Association to be Iormed under the revised regulation.,, adopted in 
1957 at the XVth International Congre,,s in New York. It was e,,tabhshed to stud), apph- 
cations of modern statistical and mathematical methods m the field of non-hfe insurance. 

It has for its a~ms the promotion of actuartal research in general insurance and the 
maintenance of contacts between actuaries, groups of actuaries, and others interested m 
this field. 

Membership m ASTIN is open to all members of the International Actuarial A,,,,ocm- 
tton upon apphcatlon and payment of annual dues of 250 Belgmn francs. Arrangements 
have been made for these dues. amounting to $6.00, to be paid w~th the dues for member- 
ship m the Intcrnattonal Actuartal Assocmt~on. 

ASTIN pubh~hes a B u l l e t i n  pertodJcally as well as occasional papers on toptcs related 
to its interests. These are made avadable only to members 

At annual or blenntal intervals co.lloqum are conducted on topics of specml mtere,,t, and 
thcse are hosted by national actuarml orgamzatton~ Inquir~e,~ regarding ASTIN should 
be directed to P J. H. Green, Secretar), ASTIN, 130 Fcnchurch Streei, London, E C. 3, 
England There will be no Colloqumm in 1972 because of thc  InternattonalCongress m 
that year. 

The members of the Committee of ASTIN are: 

C h a i r m a n  . . . . . .  Jail Jung--Swedcn 
V i c e  P r e . ~ i d e n t  . . . . . . . . . . . . .  I'tan~ BiJhlmann--Switzerland 

S e c r e t a r y  . . . . . . . . . . . . .  Peter J. H Green--Great Britain 
T r e a s u r e r  . . . . . . . . . . . .  Paul Thyrlon--Belgmm 

* . 

E d i t o r  .. . . . . . . . . . . . . .  Henry G. Verbeek--Nctherlands 
O t h e r  M e m b e r s  . . . . . . . . . . .  Paul Johansen--Denmark 

Jean Sousselier-- France 
I 

"Gmseppe.OttavlanJ-- Italy 
Charles C. Hewitt, J r . - -U.  S A. 
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FUTURE MEETINGS 
OF THE CASUALTY ACTUARIAL SOCIETY 

1972 Spring Meeting . . . . . . . . . . . . .  

1972 Annual M e e t i n g .  . . . . . . . . . . .  

1973 Spring Meeting . . . . . . . . . .  . .  

1973 Annual Meeting . . . . . . . . . . . .  

1974 Spring Meeting . . . . . . . . . . . . .  

1974 Annual Meeting . . . . . . . . . . . .  

1975 Spring Meeting . . . . . . . . . . . . .  

1975 Annual Meeting . . . . . . .  , . . . . .  

\ 

May 21, 22, 23, 24 
Lake Lawn Lodge 
Delavan, Wisconsin 

November.9, 10 
Hotel St. Francis 
San Francisco, California 

May 20, 21, 22, 23 
Nevele Country Club . 
Ellenville, New York 

November II ,  12, 13 
Sheraton- Boston Hotel 
Boston, Massachusetts 

May 19, 20, 21, 22 
El Conquistador Hotel & Clul~ 
Fajardo, Puerto Rico 

November 17, 18, 19 
Marriott Motor Hotel 
New Orleans, Louisiana 

May 18, 19, 20, 21 
The Greenbrier 
White Sulphur Springs, 

West Virginia 

November 16, 17, 18 
Le Chateau Champlain 
Montreal, Canada 


