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VOLUME LVIII, Part I No. 109

PROCEEDINGS

MAY 16, 17, 18, 19, 1971

FEDERAL 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 Credit— The investment income received from other non-
affiliated corporations in the form of dividends is 85% tax free.! 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.”

1
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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.

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.”

Tax-Loss Carry-Over — When 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 years — three prior and five succeeding — 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 carried back is limited to an amount which does not cause or in-
crease a net operating loss in the carryback year.

Alternate Tax Calculation — The 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.

Tax Rates — The 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 rev-
£nue 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 of 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 of 85% of 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 ncgative and capital gains are positive, the net effect of the
law is to tax capital gains at a ratc between thirty and forty-eight percent.
The cfective 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 incomc can be achieved by
adding (1) statutory undcrwriting profit, (2) dividends received, (3) tax-
able intercst, and (4) rcalized capital gains. A number of refinements
could be made but they are gencrally of a minor nature.?

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 rcalized capital gains, and the following facts about the ABC Insurance
Company:

Statutory Underwriting Profit $—10,000,000
Taxable Investment Income 10,000,000
Tax Exempt Investment Income 10,000,000
Dividends Received 10,000,000
Realized Capital Gains 5,000,000
Net Income Before Taxes $ 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 taxablc 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

2 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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CALCULATION OF FEDERAL INCOME TAX

Standard Calculation:

Net Income before Taxes
Less: Tax-Exempt Income
85% of Dividends

Net Taxable Income

Tax @ 48%

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

$ 6,500,000
$ 3,120,000

$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 lesser 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 rcalized 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. Spccifically, the major variables are (1) statutory under-
writing profit, (2) the split between taxable, tax-excmpt and dividend in-
vestment income, (3) realized capital gains, and (4) the interest rates on
different assets. Onc of the casier points to illustrate is the effect of vary-
ing the investment portfolio. Returning to thc ABC Company, if taxable
securities are yielding 8% and tax-exempts 6%, then the investment port-
folio must consist of $125 million of taxablc bonds and $166.7 million of
tax-cxempt bonds. Selling $10 million of taxable bonds and buying $10
million of tax-cxempt bonds would increase thc tax-exempt income by
$600,000 and decreasc the taxable income by $800,000, thus reducing
income by $200,000. However, the federal income tax decrcases by
$384,000 so that net after tax income increases by $184,000. Exhibit IT
shows the full range of possible investment situations for the Company by
increments of $10 million of assets. This information has becn graphed
on Exhibit 111 and will be called the Net Income Curve for the ABC Com-

pany.
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Exhibit IT
THE ABC COMPANY
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 13,600,000 816,000 22,984,000
6,000,000 13,000,000 1,200,000 22,800,000
6,800,000 12,400,000 1,500,000 22,700,000
7,600,000 11,800,000 1,500,000 22,900,000
8,400,000 11,200,000 1,500,000 23,100,000
9,200,000 10,600,000 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 21,860,0G0
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
18,000,000 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 7,212,000 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 1V, V, VI, VII, except as noted)

Taxable bond intcrest rate of 8% .
Tax-Exempt bond interest rate of 6% .

1971 tax rates, i.c., ordinary incomec 48%, capital gains 30%.
Statutory underwriting profit of $—10,000,000.

Dividends reccived of $10,000,000.

Realized Capital Gains of $5,000,000.

SO e
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Reviewing the Net Income Curve can help onc understand the different
aspects of 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 — This 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 scgment AB the company has negative tax-
able income. Tt 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 — This represents the minimum dividend credit possible and seg-
ment CD results from reinstating the dividend credit.

Point D — This identifies the point at which the full dividend credit is
again received.

Point E — This 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-
sct by realized capital gains so that the effcctive capital gains tax rate is
48% . Up to this point all taxes have been obtained from the standard
tax calculation formula.

Point F — This 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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Point G — Identifies the current position of the ABC Company.

Point 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 TV 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 offsct
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 slopc of all the line segments.
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14 FEDERAL INCOME TAXES

SUMMARY

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
sctting 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 /e 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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16 FEDERAL INCOME TAXES

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 guarantee 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 liquid funds 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 orderly
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 underlying 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 categories — 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 keeping 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 lability
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 uscful 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 year, 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:

1. 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.




20 FEDERAL INCOME TAXES

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-
nesses 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
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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 thc 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 orthe
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 variablcs 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 cffective 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-
panics 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 companics are subject to Sections 821-825 of the Federal Tax
Codc. Section 826 applies to reciprocals which are taxed as mutuals with
minor exceptions. For thc most part, mutuals have been taxed exactly the
same as stock companies since January 1, 1963. Two notable exceptions
are:

1. Mutual companics with gross premium and investment income of
$150,000 or less arc 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.

2. 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 arc 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 alt
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 portfolios — especially 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 insurance. 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.
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DISCUSSIONS OF PAPER PUBLISHED IN VOLUME LVII
CREDIBILITY FOR SEVERITY

CHARLES C. HEWITT, 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, #) form a compound Poisson
process with Poisson parameter A (expected number of claims per unit
time) and distribution F®(x) of the single claim amounts. With p(8) and
o*(8) we denote the expected value and the variance, respectively for the
claim amount of a given risk.

The distributions of A and 6 are supposedly known. However, we need
only the values of:

m=E[u6)] , Var[u(6)] , E[+*6)]
k=E[N] , Var[A]
* 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 z claims up to time ¢, let:
mzs, +8:+...8
n
be the average claim size observed and:

n

k:?

the average claim frequency observed.

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

E[A'U-(o)l.lz;sl > S2 3o an]
Let us consider credibility formulas of the form:
akm + bkm + ckm +dkm

(rather than of the form akm + bk, 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 E[ u(6) k:S.,Se, ..., 8.]
Assuming that A and 6 are independently distributed, one finds:

k E[s%(8)]
_ Var[\] . Var[u(6)]
4 k e E[o%(6)]
Var[)] Var[u(6)]
E[+*(6)]
b= t . Var[u(6)]
- [+ k " E[o*(0)]
Var[A] Var[u(6)]
k
Var[A] . n
c=|— —— T
t+ k n+ -———E[G (0)]
Var[\] Var[u(6)]
i t . n
t+ ——k n-+ __—_E[a”(e)]
Var[r] Var[u(6)]
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Thus the credibility premium may be written as the product:

{(1—- 2)k + ZJC-} {(I — zg)m + ng}
with:

t
r+_k
Var{A]

zi(t) =

n
i) = ———
1 El*(0)]

Var[w(6)]
We notice that the two credibilities are properly distinguished now.

For Hewitt’s numerical example we find:

t
ult)= 73561
n n
lofn) — - =
2( ) "t em_lesn n+549
e¥ —1

Finally, we remark that the assumption of independence between A and
§ 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:
akm + bkm + ckm + dknt

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

DISCUSSION BY. HANS BUHLMANN*

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. Bithlmann 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” p but
known “variance of the log” ¢%. Assuming the parameters m and u 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 = —:’f—K . Most interesting
]

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) — normal (for mean of log of claims) case and b) inde-
pendence of frequency and severity parameters is not postulated.

May T say that the Hewitt approach is actually geared to the use of
Bayes estimates rather than the use of credibility estimates becausc he builds
up all the machinery needed to compute Bayes estimates. As we know that
Baycs cstimates 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 Baycs estimatces provided onc knows only mean and variance
of all distributions (including the distributions of the parameters). Let me
show how this works by reproducing thc 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 of notation)

parameter
random characterizing
variable mean variance the distribution
frequency k E, ch neH
. 2
severity ¥ E(y|k) =E, Var(y|k)= %’ fe®

(average claim)

loss per unit x=4ky E(x)=E,.E, Var(x)= E; of (7, 6) ¢ HX®
+ (E )0l
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|,8) = Ey(n) - E(6)
(2) Var(x |y, 6) = Exn): oy(6) + (E,(6)) - o i(n)

In the following the operations E[ ] and Var|[ 1 (square brackets as
opposed to parcntheses before !) mean expected value and variance with
respect to the structure function (prior distribution) U(y, 6) over Hx®. Let
us assume independence of 4 and 6, an assumption which is equivalent with
postulating the “product form” for U, i.e. Ufy, 8) = U,(y) - U(6).

Then we obtain:
(3) E[E(x|%,0)] =my-m,

(4) Var[E(x |y, 6)l = ww, + miw, + mjw,

(5) E[Var(x |7, 0)] = my, + (mL + wy)vy
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with the abbreviations:

my. = E[Ey(y)] my, = E[E(6)]
Wi = Var[Ek("i)] wy = Var[E(6)]
vi = E[of(n)] vy = E[o5(6)]

3. Credibility
We determine the constant K in the credibility formula Z = HLK
_ E[Var(x |4, 8)] o omvy + (mi+ wy)v;

" VarlE(x | 7, 6)] C wew, + miw, + miw,

(6)

and if the w's are strictly positive:

Ky ot KuC, + 1)
(7) k="
Co+C, +1
where:
Vi _ Vy
kT Wi K”_ w,
Com mi C. = m?
LT T wy,

observe that K, and K, 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:

v

weighted average of and K,

my

(Note the division by m;,, which suggests the original assumption
2

ay

!
k D
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) Ky > kak

Var(y | k) =
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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 full 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 papcr by Mr. Straub and this reviewer. *

* Editors Note: This paper appeared in the second edition of ARCH 1972. Copies
may be obtained from the Editor, David G. Halmstad, Aviation
Reinsurance Unit, Metropolitan Life Insurance Company, 1 Madison
Avenue, New York, New York 10010.
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DEPARTMENT OF TRANSPORTATION VIEWS ON
AUTOMOBILE INSURANCE REFORM

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 compensated — particularly for his economic losses — than
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 compensated — only one third where losses exceed
$25,000! Small cconomic losses fare much better — victims 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 pcrecentages 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 cfficiency in question, it appears that this benefit
is poorly timed — it’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 neceded.

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 greatest —
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 fecling the strain! At a time
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 alternative — so be it — 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. We 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 fault — not just first party — but a contract relationship between
insurer and the policyholder which pays benefits when there is loss — re-
gardless of where the fault lies. On this, we and many in and out of the in-
dustry — perhaps not all, but many noncthcless — are in accord. But how
best to accomplish this? Here is where the going gets complicated! As you
are probably aware, therc is some differcnce 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 insurancc and, in effect, also creatc an insurance
“czar” who will execute most insurancc regulation. The Administration’s
approach is different and places responsibility for cstablishing the princi-
ples of change with the Federal government but Icaves the detailed imple-
mentation as well as regulation to the States. This is the plan that Sccretary
Volpe presented to Congress last month.

The Department fully endorsed the no-fault approach and urged the
Congress to enact a “concurrent resolution” sctting 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 madc as close to
the people as possible (in this case, at the State level). TIs 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 thc 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, T 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 rcally intrinsic inadequacies in the
reparations system itself. States regulate now and can continue to do so.
Under the present system, various states and rcgions of the country vary
in terms of limits and deductibles. There arc 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. Ts 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. Onc 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 scveral States? T went to
Harvard and yet even so I 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 Statc 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. Onc 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 us — even public
hot airing!

Gentlemen, we are moving toward no fault! Everyone — the be-
leagucred legal profession and its courts, the consuming public, and the
insurance industry itsclf — stands to benefit! And T believe that the States
can and will stcp up to the challenge! When the tumult and the shouting
dies, the lawyers and the actuarics depart — we’ll see a new march for-
ward in the vital industry we know as insurance.
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MINUTES OF THE 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 registration 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 prescnted 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

FParticipants: Frank A. Baer, I1, 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 pancl 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 thc 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 scts 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:

FELLOWS
Comey, Dale R. Richardson, James F.  Snader, Richard H.
Grady, David J. Skurnick, David Zory, Peter B.

Hunter, J. Robert, Jr,
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ASSOCIATES
Engel, Philip L. Miller, Philip D. Rinehart, Charles R.
Hoffmann, Dennis E. Necidermyer, James R. Thompson, Eugene G.

McClenahan, Charles L.

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. Hewitt,
Jr., was then presented to the membership by Charles A. Hachemeister.
The business scssion was then adjourned and the membership heard Dep-
uty Superintcndent A. E. Fox of the New York Insurancc Department
present his vicws on the cxperience to date under the new open compe-
tition rating law in New York.

Following the coffcc 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 prescnted the
department’s comments concerning the current DOT studies of automobile
liability insurance. Mr. Baker’s timely comments werc then followed by
an intensive discussion between various Society members and Mr. Baker.
Mr. Alan C. Curry, Vice President and Actuary, Statc Farm Mutual Auto-
mobile Insurancc 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-
sachusctts No Fault- Status and Prognosis.”

Moderator: John R. Bevan, Actuary
Liberty Mutual Insurance Company

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

Roy Anderson. Vice President
Allstate Tnsurancc Company

Milton G. McDonald, Chief Actuary
Massachusctts 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 committces Icading 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 reception was held in the evening for the entire membership
with Matthew Rodermund 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 Moscley, 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 Scrvices Office

The Spring mecting 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 rcgistration desk indicated, in addition to about 53 wives, at-
tendance by 98 Fellows, 35 Associates, and 28 invited guests as follows:

FELLOWS

Aldrich, W. C. Harwayne, F. Oien, R. G.
Alexander, L. M. Hazam, W. J. Petz, E. F.
Bailey, R. A. Hewitt, C. C., Jr. Phillips, H. J., Jr.
Beckman, R. W, 111 Hillhouse, J. A. Pollack, R.
Benbrook, P. Honcbein, C. W. Richards, H. R.
Bennett, N. JI. Hope, F. J. Richardson, J. F.
Berquist, J. R. Hunter, J. R, Jr. Riddlesworth, W. A.
Bevan, J. R. Hurley, R. L. Roberts, L. H.
Bickerstaff, D. R. Jacobs, T. S. Rodermund, M.
Bornhuetter, R. L. Johe, R. L. Rosenberg, N,
Boyajian, J. H. Johnson, R. A. Rowell, J. H.
Brannigan, J. F. Kallop, R. H. Ruchlis, E.
Brian R. A. Kilbourne, F. W, Salzmann, R. E.
Comey, D. R. Linder, J. Scheel, P. J.
Cook, C. F. Lino, R. Scheibl, J. A.
Crandall, W. H. Liscord, P. S. Schloss, H. W.
Curry, A. C. MacGinnitie, W. J, Scott, B. E.
Curry, H. E. Masterson. N. E. Simon, L. J.
Dahme, O. E. McClure, R. D. Skelding, A. Z.
DeMelio, J. J. McGuinness, J. S. Skurnick, D.
Eide, K. A. McNamara, D. J. Snader, R. H.
Eliason, E. B. Meenaghan, J. J. Strug, E. J.
Elliott, G. B. Menzel, H. W. Switzer, V. J.
Farnam, W. E. Mills, R. J. Tarbell, L. L., Jr.
Finnegan, J. H. Mohnblatt, A. S. Thomas, J. W.
Fitzgibbon, W. 1., Jr. Morison. G. D. Uhthoff. D. R.
Flaherty, D. J. Moseley, J. Webb, B. L.
Gibson, J. A, TIT Muetterties. J. H. Wieder. J. W., Jr.
Gillespie, J. E. Munro, R. E. Wilcken, C. L.
Grady. D.J. Murrin, T. E. Wilson, J. C.
Graves, C. H. Nelson, D. A. Wittick, H. E.
Hachemeister, C. A. Newman. S. H. Zory, P.B.
Hartman, G. R. Niles, C. L.. Ir.

ASSOCIATES
Anker, R. A. Chorpita, F. M. Fossa, E. F.
Bell, A. A. Cooper, W. P. Gill, J. F.
Bergen, R. D. Drennan, J. P. Greene, T. A.
Bittel, W. H. Eyers, R. G. Hardy, H. R.
Carter, E. J. Ferguson, R. E. Hartman. D. G.
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*Connolly, C. T.

* Invitational Program

‘ ASSOCIATES
Head, T. F. McClenahan, C. L. Stephenson, E. A.
Hearn, V. W. McDonald, M. G. Thompson, E. G.
Hoffmann, D. E. Miller, P. D. Welch, J. P.
Jensen, J. P. Neidermyer, J. R. Winter, A. E.
Krause, G. A. Ratnaswamy, R. Wooddy, J. C.
Levin, J. W. Rinehart, C. R. Young, R. G.
Linquanti, A. J. Singer, P. E.
GUESTS

Anderson, R. R. *Dunn, R. P. Kasten, C. W.
*Babb, J. A. *Eddins, J. M. *Mingo, G.E.

Baer, F. A, II Foley, D. J. Pellegrini, P. L.

Baker, C. D. Fox, A. E. Polovoy, N.

Bitzer, J. F. Gerber, H. U. *Reilly, F. V.

Boggs, S.R,, 11 *@Griffith, R. W. *Smith, D. A.
*Chamberlain, R. H. *QGuarini, L. Watson, C. B,
*Chan, E. *Hayden, R. C. Weese, S. H.
*Chang, C. 1. *Jewell,R. L., Jr. *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 pcrcentage 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%
1 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 (announced Wednes-
day morning, May 19) were:

Question 1; Median 15%

Inter-quartile range 11% - 19%
Question 2: Median 67%

Inter-quartile range 60% - 75%




44

VOLUME LVIII, Part 11 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-
panics 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 continuc in the insurance industry.

Environment

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
employecs. Today’s employces arc increasingly looking for job fulfillment;
cmployment which satisfics psychological needs by providing meaning to
their lives. Expansion of the rolc of American business is requiring changes
in insurance company management philosophy and behavior.

In addition, American busincss 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, pressurc 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/or 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 clement 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 concept 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 increcased 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 system 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 cconomic need, as well as those at
poverty levels, sincc an increase in the minimum benefit without a pro-
portionate increasc in the maximum would compress the 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-
ancc field which is being threatened by mounting pressure for the establish-
ment of a compulsory national health insurance system as a partial answer
to continuing increases in pricc 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 Amcricans 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 three 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 privatc 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 Com-
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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. Thesc 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




50 PRESIDENTIAL ADDRESS

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
experiencc, 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
vitality and relevancy of the actuarial profcssion depends on our ability to
anticipatc and adapt to our changing cconomic and social environment.
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ACTUARIAL NOTE ON
WORKMEN’S COMPENSATION LOSS RESERVES

RONALD E. FERGUSON

“Not only is there but one way of doing things rightly, but there is
only one way of seeing them, and that is, seeing the whole of 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-
action — ceding company, reinsurer, and regulator — frequently 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 d,; or $129,280, since a,; = 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 &3’ but since
m is fairly large, 52, when weekly payments are involved d,; is ‘often used

since lim a("') = da,, and a, is often approxnmated by a, + V2 or d;— V2.
m-> o

. . . N, .
In terms of commutation functions this becomes —-** + % which can be

Nz+1+1/2Dz or 1/2 (N.u+Nz+I)

4 @

T

written as and this approximation ap-

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 sincc a $50,000 retention is opcrating on this loss, the net
reserve must be $50,000 and therefore the ceded reserve must be $79,280
(i.c. $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 cnough to exhaust the $50,000 retention. What must
happen to causc the $50.000 rctention to be exhausted? The annuitant

$50,000
$ 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 a,;7] 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 a,;77 is evaluated at 0% interest (i.e.,
discounting for mortality only) the reserve becomes $48,523.

must collect for seven years and the probability of his sur-

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 incurrcd of $7,142,
some will survive two years and have an ultimate tncurred of $14,285 erc.
It then is obvious that the average ultimate net incurred loss must be lcss
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 rescrve would be augmented in this case by the assumed 3% investment
income. The amount needed would be $7,142 az1 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 rcserve is based on a de-
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ferred annuity — deferred by the number of years needed to exhaust the
ceding company retention.

Direct Net Ceded
$7,142 d/',; = $7,142 a—/,5;ﬂ + $7,142 7 I 545
or
$7,142 005 — g7 142 Nis = Noo | 7 145 Ve
45 55 1¥3

To calculate the above, the N, and D, values underlying New York’s
Table XTI are needed. These values are shown in the accompanying table,
but thc New York Special Bulletin does not show the N, and D, values
which underlie the a. values, and since this booklet is widely used, the lack
of data has no doubt contributed to the confusion that seems to exist con-
cerning 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 [, values observed were graduated using Makeham’s formula
l. = ks® g7y for ages 15 through 95 with constants of log s = — .0022402,
log ¢ = .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 a, 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 undecr 15 the values were calculated
directly from the Makeham formula sincc neither the New York Work-
men’s Compensation Board’s Bulletin No. 222 nor the Survivorship An-
nuitants’ Mortality Table cxtends below age 15. It is recognized that the
values shown for under 15, and possibly the young adult ages, are not en-
tirely satisfactory since no attempt was made to modify the Makcham
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 reserves 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
at3%

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

Age(x) D, N, 3,
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, a,

8 79,769.013 2,045,585.589 25.644

9 77,042.509 1,967,179.828 25.534
10 74,409.391 1,891,453.878 25.420
11 71,865.747 1,818,316.309 25.302
12 69,407.851 1,747,679.510 25.180
13 67,034.212 1,679,458.479 25.054
14 64,740.623 1,613,571.062 24924
15 62,525.056 1,549,938.223 24.789
16 60,384.253 1,488,483.568 24.650
17 58,316.325 1,429,133.279 24.507
18 56,318.220 1,371,816.006 24.358
19 54,388.179 1,316,462.807 24.205
20 52,522.789 1,263,007.323 24.047
21 50,721.000 1,211,385.428 23.883
22 48,979.089 1,161,535.383 23.715
23 47,296.635 1,113,397.521 23.541
24 45,670.145 1,066,914.131 23.361
25 44,098,755 1,022,029.681 23.176
26 42,579.232 978,690.688 22.985
27 41,111.265 936,845.439 22.788
28 39,692.251 896,443.681 22.585
29 38,320.174 857,437.468 22.376
30 36,993.527 819,780.617 22.160
31 35,710.853 783,428.427 21938
32 34,470.736 748,337.632 21.709
33 33,271.058 714,466.735 21474
34 32,110.557 681,775.928 21.232
35 30,988.011 650,226.644 20.983
36 29,901.891 619,781.693 20.727
37 28,850.741 590,405.377 20.464
38 27,833.179 562,063.417 20.194
39 26,847.893 534,722.881 19917
40 25,893.630 508,352.120 19.632
41 24,969.203 482,920.703 19.341
42 24,073.481 458,399.361 19.042
43 23,205.109 434,760.066 18.736
44 22,363.085 411,975.969 18.422

55
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Age(x) D, N, ay
45 21,546.459 390,021.197 18.101
46 20,753.554 368,871.190 17.774
47 19,984.072 348,502.377 17.439
48 19,236.243 328,892.220 [7.098
49 18.509.384 310,019.407 16.749
50 17,802.389 291,863.520 16.395
51 17,114,453 274,405.099 16.034
52 16,444,609 257,625.568 15.666
53 15,791.751 241,507.388 15.293
54 15.155.069 226.033.978 14915
55 14,533.617 211,189.635 14.531
56 13,926.531 196,959.561 14.143
57 13,333.206 183,329.692 13.750
58 12,752.366 170,286,906 13.353
59 12,183.735 157,818.855 12.953
60 11,626.207 145,913.884 12.550
61 11,079.286 134,561.137 12.145
62 10,542.363 123,750.312 11.738
63. 10,014,735 113,471.763 11.330
64 9,495.9302 103,716.430 10.922
65 8,985.5276 94.475.7015 10.514
66 8,483.1555 85,741.3600 10.107
67 7,988.4857 77,505.5394 9.702
68 7,501.6349 69,760.4791 9.299
69 7,022.3176 62,498.5028 8.900
70 6,550.7915 55,711.9483 8.505
71 6,087.4103 49,392.8474 8.114
72 5,632.4882 43,532.8981 7.729
73 5,186.7672 38,123.2704 7.350
74 4,750.8981 33,154.4377 6.979
75 4,326.2143 28,615.8815 6.615
76 3,913.6716 24,495.9386 6.25_9
77 3,514.8155 20,781.6951 5913
78 3,131.1876 17,458.6936 5.576
79 2,764.4087 14.510.8955 5.249
80 2,416.3392 11,920.5216 4,933
81 2,088.7550 9,667.9745 4.629
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Age (x) D, N, ax
82 1,783.4301 7,731.8820 4335
83 1,502.0312 6,089.1513 4.054
84 1,245.8651 4,715.2032 3.785
85 1,016.0746 3,584.2333 3.528
86 813.2519 2,669.5700 3.283
87 637.4287 1,944.2297 3.050
88 488.1464 1,381.4422 2.830
89 364.2336 955.2522 2.623
90 264.1173 641.0767 2.427
91 185.5462 416.2450 2.243
92 125.7632 .260.5903 2.072
93 - 81.9761 156.7206 1912
94 51.1329 90.1661 1.763
95 30.4014 -49.3990 1.625
96 17.116 25.640 1.498
97 9.081 12.541 1.381
98 4.512 5.744 1.273
99 2.084 2.446 1.174

100 0.887 0.961 1.084
101 0.345 0.345 1.002
102 0.121 0.112 928
103 0.038 0.033 .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
few of the pertinent papers published in previous Proceedings. Volumes of
these Proceedings arc presently out of print and are difficult to obtain.
Since all of these papers arc required reading in the examination syllabus
and are still applicable to current practices, it is hoped these reprints will
supply a readily accessible sourcc for reference.

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

When critical conditions and injurable objects 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 the 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.
Injurable 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, injurable 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 the 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 time—usually 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 standard 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 BaAsEs.

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.



NOTES ON EXPOSURE A‘ND PREMIUM BASES 61

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.

It 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. TheMedium 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 that generally it
would be impossible to find a medium whose magnitude varies
directly with the losses. The factors underlying the losses, critical
conditions, tnjurable 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 of tnusurance. 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. It 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 PREMIUM BASES

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 tnjurable objects
will be divided into human beings 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. It
is not intended to make this an exhaustive analysis including the
special cases that may arise.

1. 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 POR 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. Lire 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 injurable 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.

2. 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. CovErRAGE TO EMPLOYERS FOR INDUSTRIAL INJURIES TO
THEIR EMPLOYEES. .
1. 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 injurable 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 standard 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 Workmen'’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 settlement mutually 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. Workmen'’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
Workmen'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 Workmen's Collective Insurance
the relationship would depend upon the agrcement in the
contract; probably it would be very much as in Compensation.

3. Man-Year. To measure Compensation exposure in
man-year units—the exposure of one man for one year—
would not reflect any variation in wages and for that 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 that 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. It could
not be expected to vary as constantly with the losses as pay-
roll however. Man-year exposure would probably serve
reasonably well in Workimen'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 less 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 that has been considered for measur-
ing exposures. It 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
Workmen'’s Collective the same difficulties arise that appear
in Compensation. This exposure medium wherever it could
be used at all would generally be readily available and subject
to check. Measuring exposure on 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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ITI. CoveERAGE TO ASSURED FOR His LIABILITY FOR INJURIES TO
THE GENERAL PuBLIC.

Manufacturers’ and Contractors’.
Owners’, Landlords’ and Tenants’.
Elevator.

Teams.

Automobile.

Airplane.

Product.

Protective.

PN AR WO

The injuries covered under Public Liability Insurance are those
sustained by the public while on and/or 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., That 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 attitude 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 attitude of the Community, the Bar, and the Court
presumnably will be reflected equally in all classifications, if not in
all lines. No attempt 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.

<~ There is another factor underlying the evaluation standard which
requires different treatment 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. It is
assumed that 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 standard 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' PusLic 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.

3. Man-Year.

4. Area and Frontage.

5. Value of Product.

1. Number of Public Admissions. It would be expected
that the number of injuries and their cost would vary with
the number of the public who enter or pass the premises or the
place of operations and that 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. Payroll. 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. It 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. It 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
public 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 measuring
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



NOTES ON EXPOSURE AND PREMIUM BASES 71

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.

2. OwnNeErs’, LanpLorDs’ AND TEenanNTs' PusrLic LiasiLity
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:

Area and Frontage.

Number of Admissions.
Receipts, Admission Charges.
Seat-Year.

Sales.

Rentals.

Payroll.

Unit-Year.

O NS ;W=




72

NOTES ON EXPOSURE AND PREMIUM BASES

1. Area and Frontage. Thisis 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 that 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
that are continuous and uniform, or, if varying by seasons,
that average about the same from year to year. It 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 admitted
to the premises. Considered from this viewpoint this medium
is a better measure of the exposure than area. It 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. It 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 not 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. It is
used, at present, in concert halls, stadiums, bathing pavilions,
skating rinks, and dance halls. It might be used also in base-
ball parks.

4, Seat-Year. In certain classifications that have a con-
tinuous 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 better 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 that are so nearly
identical or that have so small a hazard per unit that for
practical purposes all are considered alike. The exposure
basis used is the unit-year, which means a flat charge per unit
per year. This medium of exposure is simple and practical.
It 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 that 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. ErLevator Pusric 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 in/éelecting 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 number 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 modern 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’ Pusric LiaBiLiTYy INSURANCE.

Some of the critical conditions contributing to the hazard
covered in Teams' Public Liability Insurance are:
Traffic congestion.
Nature of the operations.
Day or night operations.
Accessibility to public.
Efficiency of driver.
Demeanor of teams.
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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 that contribute to the hazard
covered by Automobile Public Liability Insurance or that
cause deviations in this hazard are:

. The car—age, condition, etc.
. Highways—road beds, curves, visibility, etc.
. Traffic density.
. Laws, regulations, and their enforcement.
. Efficiency of driver—age, experience, habits, impair-
ments, etc.
. Mileage.
. Speed.
. Weather conditions.
9. Seasonal use of car.
10. Day and/or night use of car.
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These are not to be considered a complete list, nor are they
to be considered as independent of one ancther. 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. It is
probably one of the most important factors enumerated. It
is generally recognized that 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. It 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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1. 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 car-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 isalso 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 that 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 that would measure exposure by
the number of hours the car was operated, i. e., with the motor
running, would yield a variation 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 quantity of fuel consumed as
an exposure medium would reflect a variation in the use of the
car under similar road conditions. It would, however, penalize
the car on countryroads as compared with 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 that it 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. Therearea 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 passengers, passenger-mile, and recetpts from
fares 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 PusLIC 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 are:

. Plane—type, condition, etc.
. Use of plane.

. Capacity of plane.

. Weather conditions.

. Topography of country.

. Efficiency of pilot.

It is hardly to be expected that in this early stage of aviation
the available records would be adequate to permit 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), which 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



NOTES ON EXPOSURE AND PREMIUM BASES 81

is not responsive to the hazard of the general public. In
simplicity of application it ranks with fare receipts.

7. Probuct PusLic 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. It is not as readily as-
certained 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. ProrecTive PusLic LiaBIriry.

Iv.

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. It 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 2 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.

COVERAGE FOR LIABILITY FOR PROFESSIONAL ACTS.

1. 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
DrucacisTs.

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,
supplementary 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 patients, 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. It 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-
vides 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,
sncome 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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INCURRED BUT NOT REPORTED CLAIM RESERVES
BY

THOMAS 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-
ity—10% ; surety—3.5%.

The writer, in conjunction with his office associates, has given
considerable study 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. It 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.

It 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 produce more than a small part of the reserve and
the amounts so determined must be supplemented 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
the 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. It 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
Ly 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 Jiability 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 accumulative
basis.

Current factlors affecling past experience are:

(1) Comparative volume of exposure
(2) 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

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:
N YO—I 1-12
N Y(_)lll—u
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

X

Reserve = Co-11-12 X It _az

CY(-)lll-n -

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. It is quite obvi-
ous that it can be reduced to two factors:

—

Ay
Reserve = =572 X T4t o) g

AY(-)—II-IZ
Since ¥ )X 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.
It 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. It 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

Nt Ctdhi.
R — 10-11-12 0-11-12
eserve N’i’o—ll—lZ X Cf0—11—12
it follows that the formula for the end of any month of year
(y +1) will be

1 1
Nl(’r:'-—2)—(n—l)—n X C’(I;*-—2)—(n—l)—n

X I’(Il)-(l2)

X Il(ll)....(ﬂ) X Pn

AT’I’O—II—IZ CYO-11-12
Where 7 designates the calendar month of reserve,
Tty _m

the incurred but not reported claims reported to end of month »,
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and P, the factor based upon cxperience necessary to project
1Y%, ..o» to an ultimate basis.

The foregoing formula reduces to

A l(’lt;)-('l—l)—ﬂ

A¥0—l]—l2

It is obvious that considerable judgment must be exercised in
using the results obtained by this formula, since the factor
Iy..op X P, 1is 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 7%} ..

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 —

N l(’r-b'-—%)—(»-l)-n
N¥0—11—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.

X I’(/l)_..(n) X Pu

>< I’(ll)._.(n) >< Pn
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PROCEEDINGS

NOVEMBER 22, 1934

A SURVEY OF RISK CREDIBILITY IN EXPERIENCE
RATING

PRESIDENTIAL ADDRESS AT TWENTIETH ANNIVERSARY,
PAUL DORWEILER

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-
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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 ekperience rating of compen-
sation insurance risks in the early volumes—see Bibliography,
Appendix ITT. 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.

DeriNITION 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 risk’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 premisés, 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.

Basts 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 given 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-homogencous, 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,

Compensation 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 abilily 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 contrel
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.

ProspPECTIVE 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 as 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 rates are used instead if schedule rating applies.
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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. It
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.

OFr-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 ayerage of all risks and no allowance has been made for
this moré 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% 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= , where Z denotes credibility

P
P+ K
P denotes partial premium
K denotes a constant

The Z’s (Z, and Z, respectively) were taken from separate for-
mulas or curves determined by K values (K; and Ks) 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 arbitrarily 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-
ity 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 K; and K. 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 lctter 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
P2 + C
Zy=5—""5——
P, K, +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—1993

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.

The credibility formulas were Z, = 2 _i z. Z, = ﬁz,
a return to the forms in Plan D. It 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 expericnce 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% of the manual,
15% of the effect to be on the normal portion and 5% 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 an 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. It 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
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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 expericnce
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 group are
combined, 7 of the 8 combinations show less deviation from the
permissible loss ratio for the actual than for the manual 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 1
Errect oF Error IN Loss MobiricaTtioNn Factor

Let the experience of the experience rated risks for a policy year in a
given state be sorted into risk premium size 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 the credibility of the experience rating plan 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 ecrror in the loss
modification factor on the trend of the actual loss ratios of the parcels in a
given risk premium size group when the parcels are arrayed in increasmg
experience modification order. The loss modification factor hercin will be
understood to embrace the combined effect of the present modification factors
for losses and payrolls and the effect of using average values. The modifica-
tion factor will be considered correct when the losses of a given year are
brought to the loss level underlying the manual rates.

Let F denote correct loss modification factor

F’ denote actual loss modification factor

L, dencte actual losses of the experience period of parcel §
P, denote subject premium of parcel s

E denote expected loss ratio

Mdenote correct experience modification of the risks in parcel §
(derived by using the correct modification factor F)

M denote actual experience modification

(derived by using the actual modification factor F')
Z denote credibility of risks in premium size group
x denote difference between F’ and F, or correction in F/

Then
FF=F+zx
EP, = expected losses of parcel s
FL, = modified losses of parcel 8, using correct loss modification

factor
(F 4 2) L, = modified losses of parcel 8, using actual loss modification
factor
M. = ZFL,+ EP,(1-2)
g EpP,
= ZF+ )L+ BP,(1-2)
: Ep,
ZzL,
=M.+ "gp,
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Consider the loss ratio of the experience developed in parcel § during the
effective periods of the ratings based on F’

sLs denotes actual losses in parcel 8 during effective (future) period

/P, denotes manual premium in parcel § during effective (future) period

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

,T; denote loss ratio of parcel § during effective (future) period with
ratings based on F’

Then
T’ — ILI- _ JLs
s = T =
IPJ M: !P, (M, + ZEZIDL.e)
— !La . 1
TP M ZzL
fts H 3
1+ 3P, 1,
rLs 1 .
= , since EP, M, =
e Moy 7L -f 2"1]3’(1 7) ZFL,+ EP(1-2)
1 1-
= ,r, p , where ;r, z, F, and—Z— are constant
1+_F+EP,1—Z andO<Z<1
L, YA

As M, increases tnese relations hold

Case I Case TI
z>0 z <0
*EE
T decreases decreases
'S
EP, 1-2
La' T decreases decreases
EP, 1-27
F4+—=". —= decreases decreases
L, VA
E; 1 Z increases decreases
F+ 2
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14 F_l_EIf, ‘ 1_Zincreases
L, VA
1
1+ ;P, 1-Z decreases
F+T
! decreases

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

decreases

increases

increases

! is independent of Z and decreases with an increase in M,

as the parcels are assumed to be arrayed in that order.
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APPENDIX 1II
Resurts ofr NEw York PraN

Table I is an exhibit showing data of experience rated risks in New
York for policy year 1981 compiled by the Compensation Insurance
Rating Board of New York. In this exhibit the risks have been sepa-
rated into full term and short term risks. The full term risks have been
further separated into seven premium size groups based on actual
annual premiums. The short term risks have been shown separately
as it was impracticable to make a size division on an annual premium
basis. There is also one group for all full term risks combined and
another group for the total of all risks. The risks within each premium
size group have been divided according to the experience rating modifi-
cation factor underlying the risk rate in effect for policy year 1931,

A separation into size groups on the basis of manual rate annual
premiums would have been preferable as reflecting more nearly the
relative size of exposure. To place the experience on this basis, however,
would require the determination of the manual premium for individual
risks. The manual loss ratios given were derived by the Compensation
Insurance Rating Board from manual premiums calculated for groups
of risks at intervals of .01 of experience modification by division of the
group actual premiums by their experience rating modifications.

For each experience modification division in each of the premium
size groups there are shown the number of risks, the actual premiums
expressed in $1,000 units, the actual loss ratio, and the manual loss
ratio. The totals of these items for all credit risks, all charge risks and
all risks are also shown. The objcct is to test the effect of experience
rating on the loss ratios of the individual parcels into which the policy
year experience has been sorted by the division into premium size
groups and experience modification groups. If the experience rating
procedure produces rates more equitable than the manual rates which
they supersede, then, assuming adequate exposure, the deviations from
the permissible loss ratio should be less for the actual loss ratios than
for the manual loss ratios of the individual parcels.

In Table IA for each experience modification group a “1” has been
placed in the proper column and line for each parcel to indicate
whether the actual loss ratio or the manual loss ratio was nearer to
60.5%, the permissible loss ratio. The columns also have been summed
for all credit modification groups, all charge modification groups, and
all modification groups. At the bottom of Table IA, on the last three
lines, it has been indicated in a similar manner whether the actual loss
ratio or the manual loss ratio was nearer the permissible for all credit
risks combined, for all charge risks combined, and for all experience
rated risks combined. The results for the individual parcels of premium
size groups and the whole premium size groups in Table IA when
summarized are as follows:
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Number of Parcels where Number of Premium Size
Experience the Permissible Loss Ratios Groups where the Permissible
Modification are nearer to Loss Ratios are nearer to
Group
Actual L. R. Manual L. R. { Actual L. R. Manual L. R.
Credit Groups 45 7 7 1
Charge Groups 29 16 b 3
All Groups 74 23 7 1

In these tabulations the short-term risks were considered as one pre-
mium size group. This short-term group is responsible for the entries
in the first and last line of the last column denoting that the permissible
loss ratio is nearer to the manual than to the actual.

If the manual rates for the classifications were quite correct for every
premium size group, if the experience rating plan were perfect, and if
the volume of experience under each partition were adequate, the actual
loss ratio in each partition should equal the permissible. Under these
ideal conditions the deviations from the permissible loss ratio would be
purely fortuitous and be plus and minus with equal frequency. Then
straight lines fitted by least squares to the actual loss ratios of the
parcels in any direction should have no trend, and a plane fitted to the
whole field should be level.

In Table IB are shown loss ratios lying on straight lines fitted to the
actual loss ratios of experience modification groups of each premium
size group in Table I by the method of least squares, using the actual
premiums in thousands as weights. In the column headed “All”, the
loss ratios derived from the fitted straight lines are given. In the other
columns, under “Cr”, the loss ratios on straight lines fitted to the credit
modification groups only are given, and, under “Dr”, the loss ratios on
straight 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 credibility factor or the “swing” of the plan. If all the
conditions were correct, a line showing an upward trend in loss ratios
with increasing experience modification groups would indicate that the
swing of the plan is too restricted, for a wider swing would increase the
credits and charges which would result in higher loss ratios for credit
risks and lower loss ratios for charge risks. The change, if sufficient,
could be made to overcome the trend so that, generally, the actual loss
ratios for the charge risks would be no higher than those for credit
risks.

It will be observed from Table I, that for all premium size groups,
except the highest two, the actual loss ratios for the charge risks
exceed those of the credit risks. In the “$10,000-$49,999” premium
size group, the predicted charge risks had a manual loss ratio of 58.9%
as compared with 48.8% for the whole group, The application of the
charges from experience rating produced an actual loss ratio for this
group of 50.2% as compared with 54.7% for the whole premium size
group. If these limited data were accepted as fully reliable, this would
indicate a swing which is too large, or a credibility factor which is too
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high, in the experience rating plan. In the “$50,000 up” premium size
group, the debit risks are even more out of line. The predicted debit
risks actually have a trifle better manual loss ratio than the group-as a
whole and, with the charges imposed, the actual loss ratio becomes very
much better than that of the whole group.

The results, aside from these two high groups, are rather favorable
to the present credibility of the experience rating plan. It is possible
that the self-rating points established arbitrarily may have an influence
on these large premium size groups. However, the complete reversal
of form of the eleven predicted charge risks in the highest group,
assuming they were correctly reported and rated, cannot be explained
by any change in credibility factor. The actual explanation would
require a detailed examination of the underlying losses which enter into
the rating procedure and the conditions prevailing in the risks during
policy year 1931 and the preceding years when the experience underly-
ing the experience rating procedure was developed.

In Table IB, the loss ratios on straight lines fitted to the data in
Table I show trends as the experience modification increases. These
trends for the loss ratios on the lines fitted to the credit groups, the
lines fitted to the charge groups, and to all groups for the seven full
term premium groups, and the one group including all short-term risks
combined, may be summarized as follows:

Experience’ Straight Line Loss Ratio Trends as
Modification Experience Modification Increases
Groups
Trend Upward Trend Downward
Credit Groups 4 4
Charge Groups b 3
All Groups 6 2

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




TaBLE I-—CoMPARISON OF AcCTUAL Lo8s RaTios AND MaNuAL Loss RaTios

Expertence Ratep CompENsatioN Risgs N New York Poricy Year 1931
Dara or CompENsaTION INsUrRaANCE Rating Boarp

Risks Grouped According to Size of Experience Modification: Full Term Risks Subdivided into Premium Size Groups

X Act. Act. Act. Act. Act.
Experience | No. |Prem. No. [Prem. No. |Prem. No. |Prem. No. |Prem.
Modifica- of in Act. | Man. of in Act. | Man. of in Act. | Man. of in Act. | Man. of in Act. | Man.
th(l)mt, Risks | Thou. | L. L. R. |} Riska | Thou.| L. R. [ L. R. i . L. R. || Risks { Thou. { L. L.R. || Riska {Thou. | L. R.| L. R.
er Len
UNDER $500 $500—999 $2500—4999 85000—9999
0~ 30% T e ..
30— 39 2 2 13641 (1327 P PP BN 2 17| 906 | 29.7
40— 49 5 2| 313 144 4 3| 283 | 13.1 6.7 6 22| 586 | 264 2 15| 236 | 108
50~ 59 18 211853 | 019 9 7| 484 | 263 33.0 18 66 | 484 | 26.5 14 96 | 36.9 | 20.7
60— 69 52 12| 328 | 216 34 26 | 436 | 284 32.7 02 217 | 60.7 39.7 30 225 66.7 | 43.4
70— 79 211 58 | 826 | 6256 198 147 | 483 | 38.0 35.2 139 474 | 504 | 379 58 384 | 62.5 | 47.0
80— 89 1,018 | 298| 54.1 | 468 973 | 708 | 453 | 3838 44.5 237 | 796 | 61.5 | 52.2 97| 671 | 557 47.2
90-100 3,524 | 1,090 | 53.8 | 506 {| 1,939 {1,316 | 559 | 526 53.5 243 808 ) 6501 47.0 112 797 | 50.5 | 47.6
Credits | 4,826 | 1,462 | 55.0 | 500 {3,157 {2,209 | 51.9 | 46.4 45.6 705 | 2,381 55.0 | 44.8 315 §2,205 | 554 | 44.4
100109 1,003 305 | 668 | 69.3 832 591 62.5 | 64.8 53.9 173 501 | 86.6 | 69.4 77 515 | 554 | 581
110-119 426 120 | 654.1 | 616 4186 | 206 | 656 | 7490 63.3 113 | 398 | 656.2 | 64.1 48 | 342 | 606 | 89.0
120-129 171 51 | 663 | 824 177 128 | 594 | 73.8 71.3 79 276 1 506 | 62.8 38 266 | 851 |106.4
130-139 67 20 1117.8 | 156.8 85 69 | 522 | 699 90.2 41 150 | 884 |118.7 34 232 | 596 | 80.0
140-149 35 11 428 | 60.4 38 25 71.1 1102.5 82.7 27 02 59.2 85.2 13 84 384 | 55.1
150 Up 27 7] 483 | 7686 28 20 (1324 |211.8 714 24 80 | 42.0 | 70.9 17 114 | 47.8 | 824
Charges |1,729 523 | 64.8 | 713 {1,674 {1,117 | 639 | 71.1 62.1 457 11,687 | 616 | 71.7 227 11,553 | 608 | 72.5
TOTAL 16,555 11,985 | 57.6 | 549 |/ 4,731 13,326 | 560 | 53.5 51.1 (| 1,182 13,968 | 57.7 | 532 542 |3,758 | 576 | 534
$10,000—49,999 $50,000 and Over —All Sizes Short Term—All Sizes All Risks
0- 30% 1 50 | 120.1 | 349 R X 349 R S . 1 50 11201 | 34.9
30— 39 2 341t 356 118 . i .. . 20.6 2 4 4.0 1.4 8 57| 587 | 19.5
40~ 49 4 102} 797 | 362 ce. . e X 29.6 1 6] 753 | 309 28 161 654 | 297
60—~ 5 6 189 | 77.7 | 425 1 75| 259 142 86 | 450  54.8 | 302 18 19 99 5.4 102 [ 469 | 52.9 | 29.1
60—= 69 17 3221 50.7 | 33.1 5 440 | 59.1 | 38.9 302 | 1,413 | 57.0 | 368 53 49 1108.6 722 355 (1,462 | 58.7 | 37.9
70~ 79 41 749 § 526 ( 396 2 141 66.6 | 49.2 920 (2,385 | 539 | 40.7 164 1451 628 | 472 111,084 | 2,530 544 | 41.0
80— 89 69 |1,389 | 57.8 | 493 7 620 472 { 39.4 /3,177 |5643 | 5639 | 46.0 451 382 | 895 76 4 ||3,628 |6,025 562 | 478
90~100 55 | 895 656.7 | 532 6| 660 ] 575 54.8 [[6,772 {6,900 | 548 | 515 984 | 575 | 69.7 | 654 ||7,736 |7.484 | 559 ( 526
Credits 195 {3,710 | 58.1 | 441 21 (1,936 | 540 | 42.3 ||11,201 [17,050 | 54.9 | 45.0 |{ 1,651 |1,180 | 758 | 614 [|12,942 {18,238 | 56.2 | 462
100-109 58 (1,073 | 477 | 49.6 4| 371 | 380 | 406 {2,756 4,389 | 545 | 569 451 281 | 84.7 | 88.8 {3,207 (4,670 | 56.4 | 588
110-119 36 625 | 481 | 549 4 288 | 41.1 | 464 |[1,414 (2,648 | 639 | 615 304 343 | 720 | 824 {1,718 (2,991 56.1 | 639
120-129 15 202 | 609 | 766 3 192 | 30.1 | 38.9 652 11,475 | 587 | 73.1 211 210 | 881 | 1096 863 |1,685 1 624 | 77.7
130-139 15 226 563 | 754 e .. - 334 834 | 66.1 | 886 85 72 11106 {1489 419 906 698 | 9335
140-149 10 208 | 60.3 | 86.0 . 173 499 { 56.2 | 80.4 51 74| 637 | 914 224 573 | 57.2 ] 818
150 Up 13 248 | 395 | 66.2 . e 166 568 § 458 | 76.5 78 116 | 83.5 }133.2 244 684 | 520 86.5
Charges 147 [ 2,670 | 50.2 | 58.9 11 851 | 373 | 418 ||5495 |10412 | 65.5 | 64.1 |/1,180 |1,098 | 816 | 97.7 (/6,675 {11,509 | 579 ( 67.1
TOTAL 342 16,380 t 54.7 | 48.8 32 |2,787 | 489 | 42.2 [|16,786 (27471 | 55.2 | 50.7 || 2,831 {2,276 | 78.6 | 77.6 {19,617 |20,747 | 57.0 | 52.8
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A “1” in Columns “ALR"” or “MLR"” Indicates Respectively whether the Actual Loss Ratio or the

TaBLE JA—From Data oF TabLe I

Conmprarison oF ActuaL Loss Rartios (ALR) anp ManvaL Loss Ratios (MLR)
oF TasLE I wirs PeErmissisre Loss Ratios

'Manual Loss Ratio is nearer to the Permissible Loss Ratio

FULL TERM RISKS—PREMIUM SIZE GROUPS

Experience shA(l,l“
Modifica- Under $50,000 All Term All
P':x?lé:ll:t- 8500 $500-999 $1,000-2,499 | $2,500-4,999 | £5,000-9,999 1810,000-49,899] and Over Groups i Riska
ALR [MLR| ALR |MLR| ALR |MLR| ALR | MLR§ ALR | MLR} ALR | MLR | ALR | MLR{ ALR | MLR} ALR | MLR | ALR | MLR
0- 30% .. - .. .. . .. .. .. 1 . .. 1 .. .. .. 1
30- 39 .. .. .. 1 ‘. .. 1 1 .. .. 1 .. 1 .. 1 .
40— 46 1 .. 1 .. 1 1 1 1 .. 1 1 .. 1
50- 59 .. 1 1 1 1 1 1 1 1 1 .. 1
60— 69 1 .. 1 1 1 1 1 1 1 .. 1 1
70- 79 .. 1 1 1 1 1 1 1 1 1 .. 1
80- 89 1 . 1 1 1 1 1 1 1 . 1 1
90-100 1 1 1 1 1 1 1 1 1 1
Credits 4 2 6 1 i) (i} 7 7 1 5 7 1 4 3 7 1
100-109 1 .. 1 1 1 .. 1 .. 1 1 .. 1 1 .. 1
110-119 .. 1 1 1 “e 1 1 .. .. 1 1 .. 1 1 .. 1
120-129 1 .. 1 1 .. 1 1 .. 1 .. 1 1 AN 1 1 ..
130-139 1 .. 1 1 1 1 .. 1 .. 1 1 1
140-149 .. 1 1 1 1 .. 1 1 1 1 1
150 Up 1 .. 1 1 ve .. 1 1 1
Charges 4 2 6 3 4 3 3 3 4 2 6 4
TOTAL 8 4 12 1 9 ] 11 10 4 5 3 11 3 10 3 11
Credit Group 1 1 1 1 1 1 1 1 1
Charge Group 1 1 . 1 1 1 1 1 1 1 1
All Risks 1 1 1 1 1 1 1 1 1 1
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TasLE IB—FroM Data or TaBLe I

SrowiNg TrReENDS oF Loss Ratios witE Risks GroupPEDp BY SizE oF EXPERIENCE MODIFICATION
Wrrein PremiouM Size Grours

The Values given lie on Straight Lines Fitted by Least Squares to the Actual Loss Ratios in Table I,
Weighted according to Actual Premiums

In the Columns headed “All” the Lines were Fitted to the Loss Ratios of All Modification Groups. In the Other
Columns, under “Cr.” the Lines were fitted to the Credit Modification Groups only, and under “Dr.” to the
Charge Modification Groups

(4N

FULL TERM RISKS—PREMIUM SIZE GROUPS Al

Experience Short

Modifica- Under $50,000 All Term

Pgl?a?lt 8500 £500-099 $1,000-2,499 || 82,500-4,999 | $5,000-9,999 [$10,000-49,999] and Over Groups Risks
Cr. All Cr. All Cr All Cr. All Cr. All Cr. All Cr. All Cr. All Cr. All All
0- 30% R B R BT [ e 770 | 67.2 62.6 562§ ... e 56.2
30- 39 P 37.2 i 289 R Ceee e 66.9 | 55.7 73.5 | 65.2 e 61.3 | 56.0 § 74.1 70.5 56.5
40~ 49 779 | 480§ 309 | 33.2 | 382 | 489 | 590 | 54.1 64.5| 560 70.1 63.8 . 600 55.9 744 717 56.7
50~ 59 730 4983 426 | 376§ 419 498 580 | 54.8 ] 62.1 56.3 66.6 | 62.0 § 523 49.1 58.7 | 55.7 747 | 728 569
60~ 69 681 | 51.6 ) 453 419} 455 | 507 669 | 554 | 597 | 566 632 603 [ 530} 488 574 | 556 | 750 | 740 57.1
70- 79 632 635 48.0 | 46.2 | 49.1 5168 559 | 56.1 573 | 570 598 | 686 F 536 | 434 ] 56.1 55.4 75.3 | 75.1 57.4
80~ 89 5831 563 | 50.8 | 5605 )| 528 | 5256 ) 548 | 56.8 | 54.9 | 573 56.3 | 56.8 § 54.3 48.1 4.8 | 553 757 763 57.6
90-100 534 | 57.2 | 53.6 | 548 668 | 534 | 53.7 | 574 ]| 526 | 576 | 529 | 551 § 549 | 478§ 535 | 551 76.0 | 77.5 578

Dr, Dr. Dr. Dr Dr Dr. Dr, Dr.

100-109 645 59.0] 60.7 | 59.2 | 53.8 | 543 63.9 | 58.1 624 | 679 499 475 555 | 550 | 80.6 | 7868 58.1
110-119 649 | 608 ] 645 | 63.6 | 544 | 65.2 | 622 1 588 615 | 582 50.1 47.1 (| 565 | 5481 812 | 798 583
120-129 653 | 6271 682 | 678 549 | 56.1 80.6 59 4 60.7 586 50.3 48. 55.5 547 81.7 809 58.5
130-139 658 | 645 720 | 72.1 | 555 | 57008 57.0 60.1 | 59.8 ] 589 | §0.4 555 645 822 | 821 58.8
140~-149 66.2| 664 758 | 76.4 )| 560 | 579 574 { 608 589 | 592 506 55.4 544 82.7 | 833 59.0
150 Up 67.0 | 70.0 | 83.4 1] 571 | 69.7 21 62.1 572 | 598 50.9 55.4 510 | 838 | 856 59.4
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APPENDIX III
BiBriocraPHY OF ExpPERIENCE RATING

Proceedings of Casualty Actuarial Society
I, 227-240, Senior—“The Effect of Schedule and Experience
Rating on Workmen’s Compensation Risks in New York.”
11, 347-355, Greene—“Should the Compensation Premium Re-
flect the Experience of the Individual Risk?”
111, 54-75, Discussion.
II, 356-369, Woodward—"“The Experience Rating of Work-
men’s Compensation Risks.”
111, 54-75, Discussion.
111, 43-48, Fisher—"“Note on Application of Bayes’ Rule in the
Classification of Hazards in Lxperience Rating.”
111, 268-273, Discussion.
1V, 274-292, Whitney—"The Theory of Experience Rating.”
V, 133-159, Discussion.
IV 293 324 Michelbacher—“The Practice of Experience

V 133 159, Discussion.

VIII, 345, Current Notes—Experience Rating.

IX, 157-159, Current Notes—Burglary Experience Rating.

IX, 370-373, Current Notes—Experience Rating.

X1, 173-175, Current Notes—"“Automobile Insurance Merit Rat-
ing of Individual Drivers.”

X1, 211-217, Senior—"Experience Rating In Rem and In
Personam.”

X111, 117-128, Discussion.

XII, 161, Current Notes—“Compensation Experience Rating
in Wisconsin.”

XII, 162-165, Actuarial and Statistical Notes, “Credibility
Tables for Experience Rating.”

X111, 338-342, Current Notes—Garrison—"Experience Rating
for Plate Glass Insurance.”

XV, 106-107, Current Notes—'National Council Plan for
Adjustment of Large and Small Risk Rates.”

XV, 223-235, Roeber—“Recent Developments in Workmen'’s
Compensation Insurance Rate Making.”

XVI, 218, Current Notes—“Results of Merit Rating Plan are
Being Studied” (Automobile).

XVI, 391, Current Notes—“Merit Rating of Public Liability.”

XIX, 195, Current Notes—*“Activities of the National Council
during 1932, Merit Rating.”

XX, 68-81, Kormes—“Correction of Certain Deficiencies in the
Experience Rating Plan by the So-called Account Current

Method.”
XX, 346-352, Discussion.

Record of American Institute of Actuaries
VII, 87-44, Greene—"“Certain Actuarial Aspects of Workmen's
Compensation Insurance.”
Transactions of Actuarial Society of America
XXX, 130-139, Keffer—*“An Experience Rating Formula.”
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Transactions of Eighth International Congress of Actuaries
I, 324-335, Mowbray—"Experience Rating of Risks for Work-
men’s Compensation in the United States.”
Proceedings of National Convention of Insurance Commissioners
Year 1924, pp. 272-282, Hobbs—“Experience Rating in Com-
pensation Insurance.”

Transactions of National Safety Council (called Proccedings
before 1926)
Year 1921, pp. 207-210, Hall—“Experience Rating of Contrac-
tors’ Risks.”
Same in Economic World, 11/5/1921, 573-574.
Year 1933, pp. 105-106, Richardson—“Relation of Safety
Equipment to Experience Rating.”
Safety Engineering
February, 1927, pp. 67-72, Hall—“Experience Rating for Com-
pensation Insurance Risks.”
Economic World
April 15, 1916, Beyer—“Experience or Morale Rating in Work-
men’s Compensation Insurance.”
November 17, 1917, Michelbachcr—*Theory of Experience
Rating in Workmen’s Compensation Insurance.”
(Same in Insurance Commercial Magazine, November,
1917.)
November 5, 1921, Hall—“Experience Raling of Contractors’
Risks.”
(Same in Proceedings of National Safety Council for 1921.)
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DEDUCTIBLE AND EXCESS COVERAGES
LIABILITY AND PROPERTY DAMAGE LINES,
OTHER THAN AUTOMOBILE

BY
JAMES M. 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 Part I of this paper, deductible coverage will be dis-
cussed. Excess coverage will be treated in Part II.

Part I — DEDUCTIBLE COVERAGE

Distribution of Losses by Size of 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:
[¢9) ) 3) )
Elevator P. L. 1925-26 Countrywide Total
Elevator P. D 1925-26 Countrywide Total

Mirs.’ & Contrs.’
L

1925-26 Countrywide (a) Manufacturing
(b) Contracting
(c) Public Utilities
(d) All Other

Mfrs.” & Contrs.’

. D. 1925-26 Countrywide Total
O.L.&T.P. L. 1925-26 Countrywide Total
O.L.&T.P. D 1925-26 Countrywide Total
Teams’ P. L. 1925-26 Countrywide Total
Teams’ P. D. 1925-26 Countrywide 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 (1) New York State Total
(2) Remainder of
Country Total
Mfrs.” & Contrs.’
P. L. 1933 Countrywide Total
Mirs.” & Contrs.
P. D. 1933 Countrywide Total
O.L.&T. P.L. 1934 (1) New York City Apartments & Tenements
(2) New York State|(a) Area & Frontage Classes
excluding New York City
Apartments & Tenements
Classes.
(b) Miscellaneous Classes.
(3) Remainder of (a) Area & Frontage Classes.
Country (b) Miscellaneous Classes.
Product P. L. 1934 (1) New York State!|(a) Bakeries. '
(b) All Other Foodstuffs—
Stores & Mfg. Classes.
(c) All Other Classes.
(2) Remainder of (a) Bakeries.
Country (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 1%. 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 (2%%) and profit (2%%).
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-
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ble coverage for the O. L. & T. Public Liability line are given in
the following exhibit :

O. L. & T. PusLic Liasiiry
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) 4+ (3) . ivvrieiiinieennnnnn. $5,702,396
(5) Total indemnity losses (5/10 limits)..........ccvvvunnnn. $8,689,185

(6) Portion of indemnity losses eliminated by $250 deductible
[ 3 TR € 2SR 656

Full $260

Coverage Deductible

Losses (excl. allocated claim expense).. .473 .473 X (1.000 — .656) = .163
Allocated claim expense............... 037 .037
Unallocated claim expense............. .080 .080
Administration .........ccieieneiiinnn. .075 075
Inspection .....ccoivviiiiiiiiiiinn... 035 .035
Sub-Total .veiiviiiiviaiiinenes 700 390
Acquisition, Taxes and Profit. ......... 300 30 X 3—";?) = 167
Total ...cvveviviieiiiiinnnnennn.. 1.000 557
Indicated discount for $250 deductible........ 1.000 — .557 = .443
Safety factor applied..... P 443 X .90 = .399
Discount rounded to lower .025 interval...... 375

The actual calculation of the discounts for the various deducti-
ble amounts is simplified by the use of formulas. The rate for
deductible coverage is calculated from the manual rate for full-
coverage as follows:

R; = R (1.00 — Discount)

The formulas for calculating the discount for each of the important
Liability and Property Damage lines, other than Automobile, are
as follows, where % is the percentage reduction in indemnity
losses by reason of the deductible feature:

0. L. & T.
Product P.
Theatre P.

90 X £ X (.510 — .037)

Discount =

1.000 — (.250 4 .025 + .025)
= .6081% (Rounded to lower .025 interval)
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Teams’ P. L. & P. D.

90 X k X (.520 — .037)
1.000 — (.250 4- .025 + .025)
= .6210% (Rounded to lower .025 interval)

Discount =

Elevator P. L.

Discount = 90 X k X (.545 — .037 — Inspection cost ratio)
1.000 — (.250 + .025 <+ .025)
(Note: 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.

Discount — 30 X £ X (.245 — 037)
1scount == 7000 — (.250 + .025 + .025)

= .2674% (Rounded to lower .025 interval)

Employers’ Liability

The following table of discounts (taken from page 17 of the
September, 1923 edition of the manual of Employers’ Liability
Insurance) is used in the calculation of rates for deductible per
claim coverage for the respective amounts of assured’s retention
of liability shown. These discounts are applicable only to the
indemnity portion of the rate.

Agsured’s Per cent Discount
Retention of Liability Deductible per Claim
$ 100 5.0%

150 10.0
250 20.0
500 25.0
1,000 30.0

i 45.0
2,500 50.0
3,000 52.5
3,500 55.0
4,000 57.5
4,500 60.0

In calculating the rate for deductible coverage for a policy
written on an ex-medical basis, the full-coverage rate is first
multiplied by unity minus the ex-medical ratio in order to obtain
the ex-medical rate, and then the deductible discount specified
in the table is applied to this ex-medical rate.

To obtain the rate for deductible coverage for a policy written
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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
W here 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
.0387 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 Exper1ENCE EXHIBIT—CALENDAR YEAR 1935

Allocated Claim
Line of Insurance Expense Ratio
Elevator P. L. ... . ittt iiiianneens 2.3%

Mirs’ & Contrs.” P. L........... ..., . 79
OL&T P.L........ . 7.3
Teams’ P. L......... . 8.4
Employers’ Liability....... ..o iinn.... . 6.2
Product P. L.........ciiiiiiiiiiiiiiiinnn. 84
All other Liability lines, other than Auto............... 11.7
Total Liability other than Automobile.............. 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



DEDUCTIBLE AND EXCESS COVERAGES 123

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 .087 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

Ratio to Full

Expense Item Coverage Rate
Acquisition, Taxes and Profit (30% X .200)........... .060
Unallocated Claim Expense.........ccovieeneiniean.... .080
Allocated Claim Expense.......c.cviviiiniiinienenann .037
Available for H. O. Admin., Insp., and Payroll Audit.... 023
3 .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:

Prorosep MEeTHOD

Ratio to Full

Expense Item Coverage Rate
Acquisition, Taxes and Profit (30% X .324)............ 097
Unallocated Claim Expense..........ccociviivnneinnnns .080
Allocated Claim Expense..............covveeennennns. 037
H. O. Admin,, Insp., and Payroll Audit................. 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 Liability 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. It 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 Liability 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



DEDUCTIBLE AND EXCESS COVERAGES 127

for a risk written 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 == 1320
$250 deductible discount = .375

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

Total........ 1945
If the 5/10 manual rate were $.50, the rate for 50/100 limits,

$250 deductible, would be .945 X $.50, which equals $.473.

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

625 X .700 = 4375
.320 X .800 = .2560
Total  .6935
6935 X $.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 liability-—whether per person, per accident or the
aggregate liability under the policy—apply 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. It is therefore necessary that the insurance
company maintain a record of the gross indemnity cost of all
claims on each policy written 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 fis_ks written on a deductible basis is excluded
from the classification experience reported for rate making. The
experience of all risks written 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 Liability Experience Rating Plan is applicable on
an intra-state basis in three states: Minnesota, New York and
Wisconsin. A Public Liability 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 Liability 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 Liability 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.

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 7 is the ratio of the manual rate for
the deductible coverage to the manual rate for full cover-

age ( r—= Rd)
£ R

Line of Insurance Ratio Applicable to Full Coverage Premium Subject

General Formula .70 r — (Unallocated ClL. Exp.+ H. O. Admin.
=+ Insp. + P. A)
1(\)/Ifrs.’&&TContrs.’ P. L.
.L. .P. L. _

Product P. L. 0r—.19
Theatre P. L.
Teams’ P, L, 70r—.18
Elevator P. L. .70 — (.155 4 Inspection cost ratio)

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 any 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 .70r — (Unallocated Cl. Exp. + H. O. Admin,
+ Insp. + P. A.) = .40 *(Fuli Cov. Perm. L. R.)

Mfrs.” & Contrs.’ P. L.

O.L.&T.P.L. J70r — 19 = 40 X .51
Product P L. r == 56 or less
Theatre P. L.
Teams’ P. L. J0r — .18 = 40 X .52
r = .55 or less
Elevator P. L. .70r — (.155 + Insp. Cost Ratio) = .40 X

(.545 — Insp. Cost Ratio)
r = .53 4 .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 (deductlble 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 .70r — (.40 X Full Cov. Perm. L. R. + Unalloc.

ClL Exp. + H. O. Admin. 4+ Insp. 4+ P. A.)
Mfrs.” & Contrs.’ P. L.

O.L&T.P.L. .70r—(40>< 514 .19)
Product P. L. = 70r —
Theatre P. L.
Teams’ P. L. 70r — (.40 X .52 4 .18)
= .70r — 388
Elevator P. L. .70r — [.40 (.545 — Insp. Cost Ratio)

=+ .155 + Insp. Cost Ratio]
= 70r — .373 — .60 Insp. Cost Ratio

(b) The excess expected losses (deductlble 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 (Full Cov. Permissible L. R.)
hodff && COHES P. L.
Product P. L. 40 X .51=.204
Theatre P. L.
Teams’ P. L. 40 X .52 =.208
Elevator P. L. .40 (.545 — Insp. Cost Ratio)

= .218 — .40 Insp. Cost Ratio.

*Note: In the Public Liability Experience Rating Plan, the excess standard
limits premium subject is equal to .40 of the total standard 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.

Underwriting 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 of 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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It 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. It 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 1I — 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 % is the percentage reduction in
indemnity losses by reason of writing the coverage on an excess
basis:

90 X & X (Indemnity + Allocated Claim Expense)

Discount = 1.00 — (Acquisition 4 Taxes + Profit + Inspection
-+ Unallocated Claim Expense + ¥5 H. O. Admin.)
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The formulas employed in calculating the discounts for excess
coverage for the important lines of insurance are:

Mirs.” & Contrs.’ P. L. & P. D.

90 X kX .510
1.00 — (.25 4 .025 4 .025 4~ .015 + .08 + .025)
== 7914k (Rounded to lower .025 interval)

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

Discount =

Discount =

90 X kX .510
1.00 — (.25 4+ .025 + .025 + .035 + .08 + .025)
= .8196% (Rounded to lower .025 interval)

Teams' P. L. & P. D.

.90 X kX .520
1.00 — (.25 4 .025 - .025 4 .005 4 .08 4+ .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 “g” rated basis.

Discount ==

Rate Filing with New York Insurance Department

The National Bureau’s filing with the New York Insurance
" Department 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
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 graduation applies to the amounts of assured’s reten-
tion above $1,000 per claim for the Public Liability lines and
above $250 per accident for the Property Damage lines.

When the assured’s retention is in excess of standard limits, 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-third 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 X X (Ind. 4 Alloc. Cl. Exp. + Insp.+ Unalloc. Cl. Exp. + ¥4 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 Premiunts

The 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, may 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 written on
an excess basis is the same as that which would be made for the
corresponding excess limits portion of the coverage on a risk
written on a full coverage basis. To illustrate the manner in
which the final rate is calculated for a risk written 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 = .525

Factor applicable to 5/10 manual rate:

1.00 X (1.000 —.525) = 475
32X 1.000 = 320

Total %

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 treat the policy limits in this manner where the
insurance is written on an excess coverage basis. The insurance
company would obviously not be able to maintain 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 liability 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—Contractors’ P. D. risk subject to Table II

$30,000/100,000 factor............coouvvieiennnnnnnnnn.. = 1.68
$ 5,000/100,000 factor.....c.vvviiiierinnrearnreannns =142

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 incurred 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.

Classificqtion 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 Liability Experience Rating Plan is applicable on
an intra-state basis in three states: Minnesota, New York and
Wisconsin. A Public Liability 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 Liability 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 Liability 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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Expected Losses

(1) The total expected losses on the excess coverage 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
excess coverage to the manual rate for full coverage

(-4

Line of Insurance Ratio Applicable to Full Coverage Premium Subject

General Formula r — [Ful! Coverage Expense Loading — (1.000—#)
X Expense Loading in Excess Discount}

Mirs’ & Contrs.” P.L.  r— [.490 — (1.000 — r) .420]

.58» — .07
O.L.&T.P. L. } r — [.490 — (1.000 — ) .440]
Theatre P. L. = .56r — .05
Teams’ P. L. r — [.480 — (1.000 — r) .410]
= 50 — .07

For example, for the O. L. & T. Public Liability line, the
total expected losses for a risk written on a $250 excess
coverage basis for which the discount is .525 would be
equal to .216 times the full coverage premium subject
(.56 X 475 — .050 = .216).

(2) Under any of the following conditions, the total standard
limits expected losses (excess coverage basis) shall be
considered to be composed entirely of excess standard
limits expected losses (excess coverage 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 assured’s retention is equal to or greater
than the normal loss amount of Table A.

(b) When the ratio of the manual rate for the excess
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:

Line of Insurance Ratio of Excess Rate to Full Coverage Rate

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

Mfrs’ & Contrs” P.L.  » — [490 — (1.000 — ) .420] = .40 X .51

.58r — .070 = .204
r = 47 or less
O.L.&T.P. L. } r — [490 — (1.000 — ) .440] = .40 X .51
Theatre P. L. .56r — .050 = 204

r = .45 or less
Teams’ P. L. r — [.480 -- (1.000 — r) .410] == .40 X .52
59 —.070 = .208

r =47 or less



DEDUCTIBLE AND EXCESS COVERAGES 141

(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 Premium Subject

General Formula r — [Full Cov. Expense Loading — (1.000 —r)
' X Expense Loading in Excess Discount
<+ .40 (Full Cov. Perm. L. R.)]

Mfrs. & Contrs’ P.L. r _S‘[< 490; (1.000 — ») .420 4+ 40 X 51]
= Jor —

OQ.L&T.P. L }r-—[490—(1000—r) 440 4 40 X 51]

Theatre P. L. 56r — .25

Teams’ P. L. r—55480—2- (1.000 — r) .410 4- 40 X .52]
== 50, —

(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 Premium Subject
General Formula .40 (Full Cov. Perm. L. R.)
Mfrs. & Contrs.” P. L. 40 X .51 =.204
O.L&T.P. L. _
Theatre P. L. } 40 X .51=.204
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.

SuMMARY

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. PERRYMAN '

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
vs. 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
necessary 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 1

CrepiBrLiTiES IN No SpLit PLaNs

1. Analysis of 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

ZA4+ (A —-2)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)

1-24+25 (2)

Note that this expression is in three parts:—

(i) unity, corresponding to no change from manual rates,
as, for instance, if Z =10

(ii) —Z, being the credit for clear experience, that is, if

and (iii) +2 —%— being the charge for the actual losses of 4.

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.

Z=

Substituting this in (1) we get
A+ K (4)
E4+ K )

In practice we can obtain the modifications either from (1) or
from (4). If 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. It 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).

Fig. 1.

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 @ 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 (ii) 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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of 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
io=2zZ=<1
(ii) Z’is not negative (5)

(iii) (Z/E)’ is negative
where to economize space and to facilitate printing we have

employed the common notation of Z’ for Z—é : similarly we write

E
, aw ., aM , .
W’ for ok M for iE 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-

ring expression%and we shall often employ this notation. (Z/E)’

means of course a%% . 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 > 0 and < 1:
also Z’=K/(E-K)? and is positive, while (Z/E)'= —1/(E+-K)?
which is negative.
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A useful geometrical interpretation of the conditions is as
follows:

Plotting 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 OT =272 —E Z’, (where E, Z are the co-
ordinates of P), and the condition (Z/E)'= (E Z'—Z) /E?
is negative means that Z — E Z’ is positive.

4. Self 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. Originally all that was done was to
draw a straight line from some arbitrary point (Qy, Q1/(Q1 4+ K))
to the self rating point (S, 1) (see Fig. IT) and use for Z between
Q1 and S the values given by this line. This however gives discon-
tinuity to the values of Z at Q; and at S. So instead of using an
arbitrary point @, a tangent was drawn from the point (S, 1)
touching the curve Z=E/(E+ K) at E = Q. This is the
present practice and does away with the discontinuity at Q. but
leaves that at S. It 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=0Q. (See Fig. II).

(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 ¢ and the touch-
ing parabola s gq.
2~

3= 4
—Z=£
7] &
Y
&y
d
q Q. q, s
Fig. &L

The tangent to the (hyperbola) Z = E/(E -+ K) at the point
E:Q2,Z=QJ(Q2+K) 1s

7 EK+ Q2
~ (Q:+K)?
and this passes through E=3S§, Z =1 if
S—K
Q2 - 9
iK (6)
The tangent is then Z =1 — (S—{——K)2 (S—E)

A simple parabola of the m-th degree, Z2=1-—-H (§ — E)™,
where H is a constant and 7 is 4 1 will touch Z=1at E=3.
It will also touch Z =E/(E+ K) at E=Q if

K
e =H (§ — Q)™ foreachmustequal 1 — Z
0FEK (S—0Q) q
TG%—TV = H m (§ — Q)™ for each must equal Z’
from which o S—0
~ 0+K
o— Km

(§ —Q)ymtt
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Thus we can either (i) choose m (greater than one) and

then Q = Srn—-:-an ]
d K (m 4 1)m+1 T (7b)
and H = (S T Ky

or (ii) choose Q (whicii must be less than Q.= (S — K)/2)
then m and H can be calculated from equations (7a). If Q is

taken as zerom = S/K, H = S—%.

Thus by taking m > 1and < S/K,or 0 =0 and < (§ — K)/2
we can obtain the equation of a simple parabola (not usually a
second degree parabola) which touches the credibility curve
Z=E/(E4 K) at Q and touches the line Z=1 at S. The
credibility 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=1forE>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

m=2 Qzﬂ—
] (8)
;1 2K(S—E)
- 4 (S+4+K)3

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 putting
m = 1.

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—E )"‘

< 9)

where the parameter 7 has to be settled from other considerations

Z=1—(
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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,

It 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—EZ'. 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 of 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 Kg from

E
E+ Kg
where Z is the credibility value from the parabola: thus
Kg=E (1 —2Z2)/Z. Construct a table for Ky for all values of E,
putting Kx = K for E < Q. Then apply formula (4) thus
A+ Kpg
E+4+ Ky’

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 Ky 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

Z =

modification = (10)
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K as E goes from Q to S. Thus if we were to construct values of
Kg so that, at Q, Kg=K and K’y =0 and, at S, Kz =0 and
K'p=0 we would get credibility values which would join
smoothly with those given by Z = E/(E + K) at Q and with
Z =1 at 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 from 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 Z = E/(E 4 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 muiti-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 ¢s 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,

Part II

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. It is not my
intention to deal with the history of experience rating (for which
see Mr. Kormes’ recent papers, P.C.A.S., Vols. XXI and XXII)
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 “normal”’
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, 3,000 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,, 4,, Z, denote the
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normal expected losses, actual losses and credibility respectively
and E,, A,, Z, are the same for the excess part, (note that
E,4+E,=Eand 4, -+ A, = A).

En ZnAn + (1 _Zn) En & Zc Ac+ (1—20) Ee

Modification = > £ + i E,
2, A+ (1 —2,) En-Z: 4.+ (1 —2) E,
= 75 (11)
If as usual we use
E, E,
m for Zy and Ee + Ke for Z,

(where by making K, much larger than K, we give much less
credibility to the excess losses) we get for the modification
E At Ko | E At K,
E E,+K, E E+XK,
which is not subject to much simplification for working purposes.
In fact, it is easier to read Z, and Z, out of a prepared table and
apply (11) particularly as (i) the normal and excess ratios E,/E
and E,/E vary for risks according to the classifications involved
and (ii) by using (11) it is easy to modify Z, and Z, (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 Z, 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 of Split Plan Modification.

It is useful to note (for it will be needed later) the following
analysis of (11).

4

n £, A,
Vo ——ZaE + Zx

£,
1_ZnE+Zn &E'

(12)
orl+ %{'— Zn+zn%'}+%{—za+ze%}
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This is analogous to the analysis in paragraph 1 of expression
(1) into (2): here the parts are:

(i) unity (equal to E"—gE’)
(ii) (a) —Z, E./E the credit for clear normal experience.
(b) —Z.E./E the credit for clear excess experience.

A A, E,

(iii) (a) +Z, Ei' or Z, -E" . the charge for the actual

. E
normal losses of 4,.
A, A, E,
(b) +2Z, i or Z, E E 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 values 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 formula:—

Discounted value for loss of x (x > 500) = 1,500{ 1 — (24)%00
or if a is the starting point (corresponding to the 500 above) and
p (< 1) is the discounting ratio (corresponding to the 24 above)

&

Discounted value for loss of x (x > a) =a i:z (13)

The maximum discounted value is obviously ¢/(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 4, 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 — A4, (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. It is the main
purpose of this paper to do some of this exploring.

10. First Formula for 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+ (1 ""Zn) En+E8
E
and now if, for simplicity, we put Z, = E/(E 4 K) (instead of
the usual E,/(E, + K,)) we get
A, +E.+ K
E+ K
and we take this for the modification when E =< Q, when Z, = 0.
Now we can get self-rating by adding 4 — (4, 4+ E,+ 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 £ > Q
A, +E,+ K+ W (4,—E.,—K)
E+K—WK
where W is to be zero for E= Q and unity for E=§, and in
between zero and unity for E between Q and S.

Thus:

'

A+ E,+ K

E4+ K

for E(Q (14)
A+ E, 4+ K+ W (4. — E, — K)
E4+KQ1-W)

for E>Q and <S8

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.

Modification =

and =
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Tt will be observed that if 4, =E, (and A,=E, if E > Q)
the modification equals unity as it should.
Now (14) can be analyzed into:

E, A,

1— E+K+E+K for E<Q
and 1— E+K}(2'1'_W) + E-|—K/(1;—W) (15)
- E+1L<V (Ii:ﬂ—-W) + E+;(V ({ia—W) for E>Q
whence by a comparison with (12)
Z,= —E%(,ZG:O for E<Q a6
%= R oWy %= ErR amy o B> 0

Weseethat Z, —=0 for E=0
andZ,=2,=1 for E=S where W =1
also Z, > Z, for E < S (except for E =10)

It 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 for W to fulfill.

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=0Q and W =1 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 4 K) and Z, = 0 at E = Q and with
Zo=2,=1at 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 Z, and therefore so does any combination of
Z, and Z..



EXPERIENCE RATING PLAN CREDIBILITIES 159

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 Z, = function of £ 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 Z, = 0 up to a point E = Q and then rises to unity at
a point E = §, in such a manner that there is a smooth junction
at Q.

Ze

Q/ IS
;) M

Let us consider, however, any single loss and let the ratio of
the excess portion of this to the normal be 6.

Since we can have a “normal” loss with no excess portion but
cannot have an “excess” loss without a corresponding “normal”
portion, it follows that @ can range from 0 to some maximum value
which we will call «. To take the illustration given in paragraph 9
where « = 500 and p = 24, if the maximum possible actual loss
is 7,500, it is easily seen that o will be very nearly equal to 4
for the maximum normal loss is 1,500. (The actual value of «
in this case is 4.01).
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Then it is Z, + 8 Z, which must comply with the conditions
(ii) and (iii) of (5) and for all possible values of 4. Since 6 can
be zero, Z, must certainly comply with these conditions; and
then Z, 4 8 Z, will also comply for all values of 6 if it complies
for the maximum value of 8 regardless of whether Z, complies or
not, for the conditions in question are linear in Z, and Z.. 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 Z, also comply (and this can
be arranged.)

We observe that at Q {/E=1/(Q 4+ K) and at § it equals
(1 4 a)/S so that for {/E to decrease from Q to S as required by
conditions (iii) we must have

§$>(1+4) (Q+K) (17)

This is of course a condition limiting the choice of S when Q has
been chosen and vice versa.

12. Examination of Conditions
We see from (16) and from

E(14+aW)

{=ZnteZe= prga—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 mustbe0atE=Qandlat E=S
W’ must be0at Qandat$§

(ii) Z, mustbeQ/(Q+ K) atE=QandlatE=S
Z, mustbe K/(Q+4+ K)*at E=QandOatE=3S$

. (iii) ¢ mustbe=2Z,atE=Qand=1+aeatE=S
¢ mustbe=2Z,atE=Qand=0 atE=3S$

(iv) Z, mustbeQatE=Qand=1atE=3S$
Z's mustbeQat E=QandatE=3S$

It 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 < §

As E increases
(i) Z, should increase
(ii) Z./E should decrease

(iii) ¢ should increase
(iv) ¢/E  should decrease

It is also desirable but not mandatory that in addition
(v) Z, 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

7 eE4+E¢K

”=u.E+(a.—|—1)K (19)

Differentiating* this
{a E4-(a+1) K}? Z',=a K (a+1=0)t+{o E4+(a+1)K}K{
and as « - 1 — ¢ is positive, we find that Z', isif ¢ is. So B (iii)

includes B (i).
Also
Z, a+ K¢ E

E  <E+(+1K

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 A=W} ¢=K (1—W)(1+aW)+{a E+4(at1) K}YEW’

* We shall frequently have occasion to differentiate an expression of the

X
form Z = 7where X, Y and Z are functions of E. To save space we will

usually not write the result in the form Z = -5z but instead will
put it in the form

V22 =YX -XY
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which shows that if W” is positive so is ¢. Thus B (1)3) includes
B (iii) and therefore also B (i).

Also, as Z, = W Z,, if W" is positive and therefore Z', is, s0 is
Z',. Thus B (vi) includes B (v).

The B conditions therefore can be reduced to:

B (iii) ¢ should increase
B (iv) ¢/E should decrease

which are mandatory, or to the following which comprises all the
mandatory and desirable conditions :

B (iv) ¢/E should decrease
B (vﬁ W  should increase

We could now proceed for example to make Z, go from its value
Q/(Q+K)atE=Q,tolatE=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’ (W), but this
is an indirect way of working. It is better to determine one of
the functions so that the conditions are directly complied with.
It 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 (w) and B (iv) is a little more complicated but (as shown in
Appendix III) leads to identically the same results as by the
method I have used, namely, constructing ¢ first.

13.  Construction of ¢.

We have then to construct ¢ so that (i) at E=Q, ¢ equals
Q/(Q+K)and ¢ = K/(Q + K)2; (ii) at E=S,¢equals1+a
and ¢ = 0, (iii) ¢ must be always positive, and (iv) (¢/E)" must
be always negative. It is understood (17) that §> (14+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)
at E = Q, but this is possible only if the tangent at E = Q to the
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curve E/(E + K) cuts theline{ = o + 1at E = S; where 5; < S.
It is easily found that
ES$H=(Q+K3P(G+1)—0C
while S, the minimum value of S from (17) is given by
KS:=K(Q+K)(a+1)
and therefore

K(S:i—S)=0{aQ+ (a+1 K} and so Sy > Sz
So if S lies between S; and Ss, no such parabola can be drawn.
(What the above proves is that if S is between S; and S, 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
t=a, (S—E)?®+a:(S—E)+as (S—E)+(1+a)
but this again would not work for all combinations of Q, K and §
and in any event if we used such a parabola we would have to
investigate to see that the necessary requirements for ¢ 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 of ¢ by Method Finally Used.

T 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=3S 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, 1 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 QtoS.

15. This Construction Fulfills Required Conditions.
From ¢ as thus determined W is found from (18) which gives
_(—VE+(K
W= ET K (28)
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 ¥ —see equation (27i)—
and use instead

w— E+K—V

aV LK (282)
We also have for E from QtoS,
7 — e E4+¢K
"TeEF+ e+ 1K
(29)

z, = U=V E4(K
‘T eE+ e+ DK

. 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,>Z, (because ¢ < « +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 W (and therefore also Z,) increases with E
for our construction. The proof will be found in Appendix IT.

This completes, for the moment, the discussion of formula (14)
for the modification. ILet us note, however, that the construction
for W does not depend upon the value of the excess ratio E,/Eorr,

16. Second Formula for 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 A/E at E =S just as was done for the
previous formula (14). The result is

H for E< Q
and " (30)
An+K+W(Ae_K) fOl‘E>Q

E,+ K+ W (E,—K)
but if we analyze this as per (12) we get

E
A= EFRTwE Ry L= 2
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Now if E, > K, Z, is greater than unity, contravening condition
(5) (i) of paragraph 3. This means that if E, > 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 E, for E = Q; then instead of the constant,
K, in (30) we put a function of E, which we will call Kp, such
that this is equal to the constant K for E < Q but increases as E
increases above Q so that Kj is always greater than E, and also
so that K's =0 for E=Q (this insures a continuous join of
K and K at Q.)

We thus have for the modification

A, + K
E, - K

A+ K+ W (4, —Kg) for E>Q
E.4+ Ky W (E,— Kg) and =S
Leaving the determination of K, aside for the moment and
putting M = Ky — E, where M is of course a function of E
we have

for E<Q
(31)

E E
for E<Q Zu—— E"+K_ E+]l1
E E
W E
Zo=WZ, = 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.is > 0and < 1 until W = 1 when Z,=1. Also Z, > Z,.

17. Construction of W for Formula (31).

We now determine ¢ = Z,, 4 « Z, in a manner similar to that
used for formula (14).

Put M, for the value of M at Q. We have
M=Kg—FE,=Ky, —E,/E.,and M —-EM' =K, —EK'g
and

d _E __ (E+M)—EQ+M)_M—EM _ K,—EK4

dEE4+M ™ (E+ M)* T (E+M)*T (EF M)?
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Now at E = Q, K’z = 0 and so at that point
d E K
dE E+M ~— (Q + My)?

So we must have
_ _0 K
atQ = gam, PTOF M’

at S t= a-+1 ' =0.

Now if we denote E./E, the excess ratio, by r and put

E

we must have (compare with the method used in Appendix I)
at Q Y= (Q+M) /A—r)=0Q4+K/Q—r), V=1

S , 1
Y=tFna=n V=tFna—n
Now if (i) (a4 1) (1 —7) is greater than unity, which it will
be for 7 is small, say less than 1%, while o is greater than one,
and if (ii) S>G+1D{0A—r)+ K} (34)

(this corresponds to the condition (17) and means that ¢/E
must be less at S than at ), we can proceed to determine ¥ just
as previously (see after equation (20)—Appendix I)

» will in this case be 1/(1 + o) (1 — 7) and w will be

S—(+1{01—r)+ K}
(S—0Q0)(Q+e) (1—1)

Note that w is positive and # — w is positive, by (34).

Thus 0 < w <u <1
Thus we determine X, p, &, &, j, t as before and we get:

(A t\fe K\ _ h(—00
=13 7l 0)+(e+ 155)~ Eorc—0r
(S —Q) o
+ =0y r0—E
_ E
(= va—n

at S
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Note that because K increases with E, E + M, which is the
same as E, 4 Ky, increases as E does and faster than E, + K
so that (1 — 7) ¥, which is less than E, + K, is ¢ fortiori less than
E, + Kg: thus ¢ is greater than E/(E, + Kgz) or E/(E 4 M).

18. This Construction Fulfills Requirements.

Now as for formula (14) we have
G—1HE4tM

W="frem (36)
As before we can express W in terms of ¥ namely
_E4+M—Y(1—7)
W=—"va-n+tu (362)
Also
7 - cE4¢tM
"7 aE+(a+1M
37
7 G—DEycu 8D
T E4+ G+ M

These of course give the proper values to Z,,, Zq, W and their first
derivatives at E=(Q and at E = S.

Also, since ¢ > E/(E+ M), W, Z, and Z, are all between 0
and 1, and Z, is greater than Z, (except at S).

Examining now Z’,, we find

{a E+(at+1) M}? Z'v=a (a+1—¢) (M—E M)
+{a E+(a41) M}y MY
and Z, will certainly be positive if M — EM’is. N ow, as shown
above, this last expression is the same as Ky — E K’p: this means
Z’, will certainly be positive if (K g/E)’ is negative and we will so
construct K.
Now to examine (Z,/E)’

Zn_ a—|—MZ/E
E  GE+ (at+1) M

Now the denominator of this equals
E{01+a)(A—r—1}+ (a+1) Kg




168 EXPERIENCE RATING PLAN CREDIBILITIES

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, Z./E will
also unquestionably decrease. On the other hand if M increases,
we find by differentiation that

{a E+(a+1) M}? (Z,/E)'=(a E+(a+1) M} M ({/EY
—a (a+M {/E)—a (a+1—0) M’

and the right hand side is certainly negative if M’ is positive for
(¢/EY 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 Z,) 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 of Kg.

We now come to the determination of Kx. We must have

(a) Kg =K for E=0Q. ]

(b) Kg=20 at Q and positive for E > Q.
(¢c) (Kg/E)  negative.

(d) Kp > E..

We first note that (d) is the only condition involving E, (or in
other words 7) and if K > E, for the maximum value of 7 it will
be so for all values of r: so we will make Kz > E, for the maxi-
mum value of # and then we can use the same series of values of
K for all values of 7. Let this maximum value of r be g; note
that as K must be greater than E, for E=Q we must have
K>Qg.

For E > Q we will let K be given by the hyperbola

(Kg—gEY(E+a1) = a2
which is asymptotic to Ky =g E (see Fig. IV). We will deter-
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mine the constants a; and g. so that the curve touches Kg = K
at E=(Q. We have

9
. a: _ as .
KE_E+a1+gE SOthatK_Q+a1+¢Q
o — _____a_z__._ — az
KE—g (E+al)2 SOthatg —_—(Q+a1)2
whence a; = K_—?Z_Q_g 0. =& —gQ g)*
and thus:
(K—0Qg)?
Kg= E 38
"=rE+ (K—209 8 (38)
Xe
- Y e - - - ___'SE:K
7}t
s : I 4
" Q

Fig. IV,

The curve is ¢ G in Fig. IV. The tangent at any point G cuts
the Ky axis at T above 0 showing that (Kg/E)’ is negative. Thus
all the conditions (a) to (d) are complied with.

For Appendix II it is necessary to note that the maximum
value of O T occurs for E = Q, that is, the maximum value of
Kz — E K’g, 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 K is useable for all values of r.
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20. Third Formula for the Modification.

Let us now see what we must do if we apply the ordinary
modification formula (11) to the multi-split plan. Making Z, =0
we have for the modification for E < Q

E, Ao+K.

E E +K, +
which we can write as
E,
K. + E (An + Ee)
E.TK for E<Q (39a)
For E>Q and =S we can put E, + K (1 — W) for the
denominator and we must add to the numerator
w {(A _Au —‘Ee) En/E—K}
and we get the rather cumbersome formula
K + (A,.+E,)%+W{<Ae—Ee) %—K}
E,+K(1—-W)
E

for which Z":En+K =W , 2e=W Z,

It will be seen that
Z, =

for E > Q (39b)

E
(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-+Ar1+Ee+W(Ae_‘Ee—rK)
E4+'K(1—-W)

which is of the same form as (14) with K 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 7.

(40)

21. Value of 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 7 but for the last two it does. It is obviously
impractical to calculate a series of values of W for each separate
possible value of » and we will therefore see if we cannot use, for
all values of r, the values of W calculated for one particular 7,
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 =0at Qand =1at Sand W =20
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.
Nowsince ¢t =E(1+ e W)/{E+*K Q1 —W)}
{(E4+*KQ-WYP¢="K[Q—-W)1+.W)

+ (14 EW] 4o E2W
which will be positive for all values of x since W" is positive. We
also see that Z', is positive by putting « = 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

{E4+°K (1—W)}? ((/E) ="K (14a) W—{(14+a W)—a EW’}
and by considering that this expression is negative if r is put for ,
we see it remains negative if 7K > “K: we see similarly (Z,/E)’
is certainly negative if K >*K (put a=0 in the above
expression).

So if 7K > “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 . On the
other hand there is some margin in the fulfillment of the conditions
by the W’s derived for ratio 7 (except perhaps in a borderline case
where S is only a little greater than (14 a)(Q + "K)—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 ». Thus at Q, Z,/E and ¢/E, which are equal at Q, will
be greater for x than for ». On the other hand at §, Z./E and {/E
are equal for all values of excess ratio being equal to 1/§ and
(14 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  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 Ky 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

{E4+MQA-W)}2¢ = (M—EM)Q—-W)(1+a W)

+ {aE +(at1) MYEW'
Now M—E M’'=Kz—E K'’p which is positive and so the right hand
side is positive whatever the value of x. If we put « = 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

{E4+MQA-W)} /E)Y =M (14a) W
—{(4eW) —E WY —M (1—-W) (1+aW)

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—7r)E M=M= (x—r)
and the right hand side of the above equation becomes

M Q4a) W — {((14-a W) —a EW'} — M (1—W) (14a W)
+ (x—7) {Q1—W)(1+a W) — (1+a) EW'}
which we will call X 4 (x — 7) p.

Now X we know is negative for it is what the above right hand
side becomes if x =7r. As for p, this =1 for E=Q and =0
for E=§, but as we shall see as E goes from Q to § p rapidly
becomes negative and remains negative till E reaches S. If we
write, for the moment, V for W — EW’, 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. ubecomes (1-2W—aW?) 4 (14a) V.
The first term in this equals 1 for W =0 (E = (), equals 0 for
W={=14+V1+4a)/a, equals —(14a) for W=1(E=2S)
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 . starting 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 u is negative (¢/E)’ will be
negative, but if x is positive ({/E)’ will be negative only if
(x — r) p is not greater than —X, Thus if x > », ((/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,” ie., 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 4 in calculating
the W values. It will readily be seen on examination of the
construction of ¥ in Appendix I that a higher value of » will give
higher values of ¥ and lower values of W and ¢/E. Thus increas-
ing » 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 » > 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 » > x, Z, for Q is less for x than for » and there-
fore ¢/E for Q is less for x than for » and so (as at S¢/E is the
same for x and for ») there is less drop in ¢/E from Q to S for x
than for 7 so it will be easier for {/E to increase. The opposite is,
of course, the case if » < 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 4
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
§>0+a{Q0+K/(1—r)} (41a)
and we should see that S complies with this for the maximum
value of . (Some margin of compliance is desirable.)
In respect of formula (31) we must have
§>QA4+a{QQ1Q—r)+K} (41b)
and in this case we should see that S complies for the minimum
value of . (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
$> 1 +4a)(Q+K) (41c)

22. Otker 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 0 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,, Z,
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 seéttled, 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,+KQ—-W) A, —E,
Erka—w TV E (14A)
. . E
which gives Z, = E+K(1—W)’Z‘_W'

The same ¢'s as determined for (14) are applicable here and it
will be found that the resulting values for W, Z,, and Z, 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

An+ E. 4+ K 4
,. ——ETK—(I—W)-I— EW | (14B)
which gives
: _E4+WK , _
Z=prgpo =W

Here again the {’s are the same as for (14) and it will be found that

*T «E4+ (e4+ 1K

__ eE+(K
T eE+ (a+1)K

Z,

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 éasier 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 oi
the three original formulas.
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Part IV

Muiti-Sprir PLaN—PracricAL CONSIDERATIONS

23. Comparison of the Three Formulas.

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
ETK by formula (14)
_E__ by formulla. (31)
E,+K

E,
E.+K
(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

by formula (39)

(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 7) 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 would 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 formulas.

We come now to the question of the form in which the “working
formula” 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 4 (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 saymg,
that we get self-rating for W = 1.

'
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Thus we can arrange our working formulas as follows:

I. Formula (14)
We give two alternatives

(i)

or (ii)

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, 4, + E, + K where K is the “ballast” (5)
ballasted expecte(ad) losses, E + K. Then if E» Q the
. . . (a A+ E., + K
mOdlﬁC&tlon 1S (b) = W—
but if E > Q we subtract from the top (¢) the propor-
tionate surplus of ballasted actual losses being W times
the difference between (a) and the total actual losses,
namely, W {(4, + E, 4 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

the modification is _(a_)_—_(c)

(6) — (a)
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.+ E, (b) the total expected losses. Then if E < Q
(a) +ballast A, +E,+ K
(b) 4 ballast E4+K
If E > Q to the top we add (¢) the proportionate remain-
der losses being W times the difference between the total
actual losses and (a) or W {4 — (4, + E;)}. Then the
modification is
(@) 4+ (¢) 4+ ballast
(b) + ballast
where the ballast is B from the table.

the modification is

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 Kj the ballast
(= K for E < Q). Then we get (a) ballasted actual dis-
counted losses, -4, + Ky and (b) ballasted expected dis-
counted (normal) losses. If E < Q the modification is
(¢) 4.4+ K
& " E.+K
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but if E > Q we subtract from the top (¢) the propor-
tionate surplus ballasted discounted losses being W times
the difference between (a) and the total actual losses or
W {(4, + 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

() — (c)
(b) — (d)
or (ii) We require a table of W as before and also a table of
ballasts B equal to Kz (1 —W). For E< Q,B=K. We
get (a) actual discounted (normal) losses (&) expected
discounted losses and if E < Q the modification is
(a) + ballast _ 4,+ 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 (@) the proportionate remainder expected losses
being W times the difference between the total expected
losses and (&). Then the modification is

(@) + (c¢) + ballast
(0) + (d) 4 ballast
where the ballast is B from the table.

Again the second alternative seems to be the preferable.

ITI. 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 "K or "B
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)
he 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 » (except in the
case of (14)) and «. A few observations on these are offered.

Taking o first, we see that no particular harm is done by
choosing it on the high side and therefore it seems 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 « 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). It 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 @ 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  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—particularly if the
inequality (41b) is'complied with by only a small margin. As in
the case of a it would be a great simplification in practice if a
universal value could be adopted for the fixed value of 7 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' Q as a fixed percentage of S.
(Care must be taken, of course, that S and Q together with the K
value chosen satisfy the condition (41) (a), (b) or (¢) 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 » 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 Q, from 0 to ». This assumes we take 5
equal to a fixed value say 1% in (27a). So it would be easy to
compile a standard table of v. Now if in addition Q/S is a fixed
ratio g then ¥ /S (which equals y (1 —¢q) 4 (¢ + 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 g 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 «, 7, g and g,
although as a matter of fact it is not burdensome to calculate W
ab initio. We first calculate # 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 'K in place of K.

Then by equations (27b) to (27h) we get the expressions for ¥
(for formula (31) use equation (35a) instead of (27h)). From
Y we get W by using equation (28a) for formula (14), (36a) for
formula (81) and (28a) with *K for K for formula (39). For
formula (31) we must in addition calculate Kz 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.

Parr V
IrrusTrATIONS OF MULTI-SpriT PraN 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 similar 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
II1. 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 Q value is
10% of the S value (so that the ¢ of paragraph 25 is 0.1). The
actual S and Q values used were

NewYork .....cooivvvvvevennennn, S = 140000 Q = 14000
Massachusetts ...........cc. ... 90000 9000
Georgia .....civeinrernninennians 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 5 is 4.

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
and § were chosen as to give round percentages of the interval
between O 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 /S is constant.

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 625% 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 IT are given values on the assumption that formula (31)
is to be used. The excess ratio used in calculating Kg (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 = 333,
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 for.r) as for
Table 1.

The values shown in Tables I and I1, for each selected value of
E/S are E, Ky (Table Il only), W, B, Z,, Z,, SZ,/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 # and w involved in the example in Tables I and

IT are
" w
All States New York | Massachusetts Georgia
Formula (14) Table I 2 .0563 .0430 .00159
Formula (31) Table 11
r = .333 3 .1388 1184 .0556
r =167 .24 .0890 0727 .0223
r= 0 2 0550 .0420 0




184 EXPERIENCE RATING PLAN CREDIBILITIES

The fact that w — 0 for Table II, Georgia, r = 0, shows that
for this example S is equal to instead of being greater than
(144a) {0 (1 —r)+ 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. If w were
equal to (or less than) zero for a possible value of 7, then §, 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 II. 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 III 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 II. (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.)

Chart 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. Tt 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).

It 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 =0, {/E follows a horizontal straight
line which at Q and S is not tangential to the
curves for E < Q and > S—but this is a limiting
case) ;
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(b) ifr > x ¢{/E does not behave satisfactorily: it decreases,
then rises and then falls again. .

(c) ifr < 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 part of the interval
Q to S (but not bad a5, say, for r = .333 x — .167).
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 » used to
calculate the W’s. To show how this works out in this particular
case I give on Chart IT a graph of ¢/E for Georgia r = .167 x =.333
both for 5 = 14 (the value used in Chart I and Table III) and for
n =1, the highest possible value. It will be seen that the up and
down behavior of ¢{/E is eliminated when » = 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 are
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 of ¢t for formula (14).
The construction referred to in paragraph 14 is as follows:

Put ¢ = % (20)

We will construct ¥V and derive ¢ from it.

¥ must be such that

(i) at E=0Q, ¥ must equal Q + K and be tangent to the
line ¥ = E 4+ K i.e. ¥ must equal 1;

(ii) at E= S, ¥ must equal S/(1 4 a) and be tangent to the
line YV =E/(1 4 «) i.e. ¥’ must equal 1/(1 4 a);

(iii) ¥’ = (E/¢)’ must be always positive;
(iv) (Y/E)Y = (1/¢)' must be always negative.
Thus (see Fig. V) we must make ¥V go from g to s and be tangent

at g to L g and at s to O,, so that ¥ continually rises and its
tangent cuts 0 ¥ above 0.

Fig. v.

v

g must be lower than s which is, of course, the same as the
necessary condition (17).

We now put ¥V equal to the sum of the ordinates of two
hyperbolas
Y - Al -_ Bg

and ¥ = Co—E

B,
C.+ E 4z
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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 g at ¢ and
O, ats. B, and B; are to be positive and C; > — 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 ¥’ is positive
(between Q and S) for in both ¥ increases from E = Q to E = S,
therefore, for the combined curve ¥’ is positive. Again the first
partial curve is continually concave to the E axis from Q to S
and so V” 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 §, and so V" is always posi-
tive and it increases continually from E to S: so the sum of the
two ¥V’”’s which commences by being negative at ¢ 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 ¢
at E = Q and ending at L s at E = S can never cut O ¥ below O
as an examination of Fig. V will show. In other words, for the
combined curve (¥ /E)’ will always be negative, as required. (The
tangent not only always cuts O ¥ above O but also always cuts L ¢
above L: this fact will be needed in Appendix IT).

To determine the constants we will simplify the calculations by
transferring the origin to ¢ and making S — Q the unit i.e. we put

_Y—Q—K _E—Q
Ay =T-0 e
then the required curve will be
h h t ¢
Al Ty R ey i S 22)

where k, 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) forxa=0 y=1
(iii) forx =1 y={§/(1+a)—(Q+K)}/(S—Q) or w (say)
(iv) forx=1 ¥=1/(1 -+ a) or u (say)
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(ii), (iii) and (iv) give us

h t
k t
FEFD TTG=—D =¥ (23)

k t
Grie TG

S—QA+a)(Q+K)

Note that w =

which is positive and that

(§—0)A+a)
o eQ4+ G+ 1K . -,
U—w= GO0+ which is also positive and so
I<w<<u<l (24)
To solve (23) I put
ok 25
Then
t t
TR GG-n TR
from which we get
Pk (w—p)? ¢
A (B41) 1—x 7 (j—1)%
so we must have
P (w—p)* _
7+T5\_ =u (26)

and if we can find values of p and A that satisfy this and such
that w —p>1—A>0and A > p >0 then these values will
give a solution of (23).
Now (26) can be written

(p—wr)2=r(1—21)(u—w?
and as w < # < 1 therefore # > w?® so put # — w? = o which is
positive and we have

(p—wA)? 4+ (A—1%)e=0/d
which is an ellipse in p and A (see Fig. VI) with center A = 15,
p = w/2, passing through the origin (0,0) and touching the p
axis there, also passing through (w,1) and touching A =1 there.
It cuts the A axis at A —=0 and A = ¢/ and also cuts p — w at
A=1and » = w?/u.
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Also the line w — p =1 — A passes through (w, 1) and cuts the
A axis at A = 1 — w. Also since w is less than unity the line p = A
which is parallel to w — p =1 — X passes through the origin and
liesto theleftof w — p=1 — A.

£+

I/T

Thus all the solutions are given by the arc of the ellipse from
p=0,A=oc/uto p=w, A=1 or (in Fig. VI) from F to G.
There is one “degree of freedom” in this solution as there is one
more constant in (22) than there are conditions to be fulfilled.
This is expressed by the possibility of choosing any point on the
arc F G to give values of p and A. As F H = w®/u and is usually
small compared with O H which equals one, a good set of values for
£ and A is usually obtained by putting » = %% in p/A = (1 — 9) w,
the equation which gives all the solutions by varying » from 0 to 1.
The solution is thus:

Put—ii:(l—n)'w 0<p<1 (27a)

Then solving (26) for A
U — w?
% — w2 (1 —»?) (27b)

p=0—9g)wA (27¢)

A=
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Then from (25)

__ 9
k= 7 (27d)
h=xk? (27e)
. w—p
= w—p—a=xn (276)
t=(1—2A)f (27g)
Then from y = -h———t-——h—+ ¢

Eoj ktrT j—x
o K (S—Q)?
Y — (7 - _,) $—Q)+Q+K) ~ g=5 5=y %

£ (S—Q)?
| + 7—o+o—£ @™
= (27i)

If 4 is taken as 0, p=0 and A =o/«, the partial curve
_hk h
Y=% TF + x
a proper tangent at ¢: similarly if y=1, p =w and A =1, the

| by

degenerates to y = 0 and the curve for ¥ is not

partial curve y = ; _t_ x—Tt.degenerates to y = 0 and the curve

for ¥ is not a proper tangent at S. 5 should therefore be taken
between 0 and 1 say at 14 as suggested above.
The equation for ¥ is of the form
Y—d, — B, + Br _Cs+BsE— A, E?
C.+E C:—E (Ci+E)(C:—E)
and so the equation for ¢ is of the form
;— EC1+B)(C: = B)
Cs+ BsE— A, E?
a cubic equation. (All the 4’s, B’s and C’s are constants).
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ArpENDIX II

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 ¥ and E as shown in Fig. V.

Taking equation (28a)

@V+-KYW=E—Y+K
we can regard this as the equation of a family of curves in ¥
and E with W as the parameter. The equation can be written as
(aW+1)VY=E4+KQOA—-W)
showing this represents a family of straight lines. Each one passes
through the point L of Figure V, the intersection of ¥ = E 4+ K
and ¥ = E/(1 4 a), the coordinates of which are
E=-iteg v, %X

a a

For W =0 the line is ¥ = E + K or the line L g, and for
W =1 thelineis (¢ 4 1) ¥ = E or the line L O s: and as W goes
from O to 1 the line rotates round L from L ¢ to L s. Now drawing

v

Fie. V11,

Fig. VII we see that if, at any point ? of the curve ¢ s we are
constructing for ¥, W is to decrease, the tangent to the curve at p
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must fall in the angle ¢ p where a is on O p extended and [ is on
L p extended.

Now the conditions to which the curve ¢ p s is subject are that
the tangent is in the angle a p ¢ where p ¢ is paralle! to the E axis
O Q S and since a p I falls inside g p ¢ 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 ¢ above L and thus the tangent always falls in the
angle I 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 g s cuts L ¢ above L. If the co-
ordinates of the intersection of L ¢ and the tangent are E; and Ly

we have
YT—_—Y'(ET—E)+Y:ET+K

Y —_K—EY

Whence ET= —m—,———

therefore L — K —EV g o e+l g
1—V L a

or a Y+ K> V{eE+ (e + 1) K}.
Translating this back into terms of ¢ we put ¥ = E/{ and
V=(¢—E{)/¢ and get
E{{(eE+ e+ 1K) > (K (a41—0).
Now differentiating (28)

(E+ (KW =EU{cE+ (a+ 1)K} —(K (e +1—)
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 variability 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, given by

E, = _K R __atl
araa—yn t1— * &=k a=5=

and E; isgiven by V' (Er — E) + ¥ = E; llir

V—-EV —-—K/(J—71)
1—-V

so Ep= which is greater than E,
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Thus
{oa (1—7r)—1} Y+K/(1—r)> Y [{a (1—7)—r} E4-(a-+1) K].
'k . ¢(—E¢
Now puttmg Y = -C_ile) V= m

we get EZ' [{a (1—7)—r} E+(a+1) K] > (K (a+1-) .
Now Ky < K so we can put Ky for K in the left hand side of
this inequality which then becomes E ¢’ {a E 4 (a 4 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

CEGGE+ @+ 1)M}>{(M—EM)(a+1—20).
Differentiating (36) we get
(a E4+¢ M)2 w=¢ E {¢« E4+(a+1) M}—¢ (M—EM’) (a-{-l—{)

and by the inequality just proved the right hand side is positive
and so W (and therefore Z,) increases with E.

AppENDIX III

Direct Construction of W for 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 W.

In this Appendix we will work out (b).

We must first express in terms of W the condition that ({/E)’
must be negative. Dividing (18) through by E and differentiating
we get

{E+ K (1—W)}* ((/EY=W' {a E + (o+1) K} — (1+a W)
and the right hand side multiplied by a is equal to
{eE+ (a+1)K}?
times the derivative with respect to E of
14+aW

aE+ (a+ 1)K
So the condition that ¢/E must decrease is equivalent to the
condition that (1 4+ o« W)/{a E 4 (a 4+ 1) K} must decrease.
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Now if we put
av=1+aW ae=aE+ (a+1)K
or in other words change the origin from E=0, W =0 to
E—=— a+1K I’V:—i
a

a

the conditions W’ is to be positive and (¢(/E)" is to be negative
become ' is to be positive and (w/e)’ is to be negative (where
the differentiations are here with respect to ¢). These are very
similar to the conditions under which we constructed ¢. We have
the terminal conditions that

(i) whene=0Q + a+1 0= i , 0w =0
(ii) when::S—f—i-l-K 0= 1-:a',w'=0
a
Now if we puthe—Vwe have to go
a
from e=Q 4 °+1 V=0+ 1= K withV" =1
a+1 N K . , 1

to S—-S—I— V—.-]T —a—WlthV—l_l_a

so that V” is positive and (V/e)’ is negative.

These conditions are very similar to those for ¥ in Appendix I.
In fact if we refer to Fig. V in Appendix I we see that if we
change the origin from O (or E=0,¥ =0) to L

(E=—K (a+1)/a, Y =—K/a)
by putting
ag=aE+ (a4+1)K aVi=aV+K

the conditions to which V, is subject become exactly those to
which V is subject—except that the condition ¥/E must decrease
does not become the condition V,/e;, must decrease. In other
words the ¢; and V; which we get this way, by transfering E and ¥
are exactly the e and the V we have just derived from E and W :
for it is easily seen that the two ¢’s are the same and as for the
two V’s the V; derived from ¥ equals

aV+ K

a
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which is the same as ‘-‘ﬂ%ﬂ—
or aE{E+K(iILT(I:’})1}:::1I§E(aW+1) by (18)
eE4+ (a+1)K
or aeW +1)

which equals ¢/a w or V derived from E and W,

Thus the only difference between the conditions for V and for ¥
are that for the former V /e must decrease and for the latter Y/E.
These represent the difference between the conditions with which
we started. In constructing ¥ 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 ¢ s must
cut O ¥ above O: and if V /e is to decrease the tangent must pass
above L or, as it can be put must cut L g above L. It will be
recalled that our construction actually fulfills bot’ these condi-
tions (or rather 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) transferring the origin e =0 V =0 from L to ¢ at the
same time making the unit $—Q (just as we did in
- Appendix I for ¥) and denoting the transformed ¢ by
and the transformed V by ¥; 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 ¥ 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)’ negative we arrive at exactly the same W
values as we do by constructing ¢ first as in Appendix 1.




New York
S = 140000
Q@ = 14000
K= 6900
Massachusetts
S = 90000
= 9000
K = 5520
Georgia
8 = 42000
Q = 4200
K = 4140

TABLE 1

Examples of Results Produced by Formula (14)
a — 4 = 1/2
E/S
01 .05 .10 .145 19 .28 37 .55 13 91 1.00
Q S

E 1400 7000 14000 20300 26600 39200 51800 77000 102200 127400 140000

w .. . .000 040 .095 211 .328 .558 176 .958 1.000

B 6900 6900 6900 6624 6245 5444 4637 3050 1546 290 0

Za .169 504 .670 754 .810 .878 918 962 .985 998 1.000

Z, .000 000 .000 .030 077 .185 301 .536 7163 956 1.000

S Z”/E 16.90 10.08 6.70 5.20 4.26 3.14 2,48 1.75 1.35 1.10 1.00
S ¢/E 1690 10.08 6.70 6.03 5.88 5.78 5.74 5.65 5.53 5.30 5.00
E 900 4500 9000 13050 17100 25200 33300 49500 65700 81900 90000

w .. .. .000 .041 095  .208 320 .543 160 950 1.000

B 5520 5520 5520 5294 4996 4372 3754 2523 1325 276 0

Z, 140 449 620 Sq11 774 .852 .899 952 980 997  1.000

Z, .000 000 000 029 074 177 .288 517 745 947 1.000

S Z,,/E 14.00 8.98 6.20 4.90 3.07 3.02 2.43 1.73 1.34 1.10 1.00
S ¢/E 14.00 8.98 6.20 5.71 5.62 5.57 5.54 5.49 542 5.26 5.00
E 420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000

W .. .. 2000 .050 100 .200 301 502 703 904 1.000

B 4140 4140 4140 3933 3726 3312 2894 2062 1230 397 0

Z, .092 337 .504 607 .682 780 .843 918 961 990 1.000

Ze .000 .000  .000 030 .068 .158 253 460 675 .894 1.000
SZ,/E 9.20 6.74 5.04 4.19 3.59 2.79 2.28 1.67 1.32 1.09 1.00
S ¢/E 920 674 5.04 502 5.02 5.02 5.02 5.02 5.02 5.01 5.00

961
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TABLE 11
Examples of Results Produced by Formula (31) —when excess ratio of

risk is the same as that for which the W's are calculated

a=4 1=1% g=.333
E/S
01 .05 .10 145 .19 .28 37 b5 M3 g1 1.00
Q S
New York E 1400 7000 14000 20300 26600 39200 51800 77000 102200 127400 140000
Ky 7000 7000 7000 8000 9700 13580 17630 25900 34240 42610 46790
S =140000 r=.333 W .. .. .000 034 092 218 346 .594 813 971 1.000
Q = 14000 B 7000 7000 7000 7728 8808 10620 11530 10515 6403 1236 0
K = 17000 Zn .176 600 857 946 972 990 995 999 1.000 1.000 1.000
Z, 000 .000 .000 .032 .089 .216 344 593 813 R: ) 1.000
SZ.,/E 17.60 12.00 8.57 6.52 b.11 3.54 2.69 1.82 1.37 1.09 1.00
S t/E 17.60 12.00 8.57 741 6.85 6.62 641 6.13 5.82 5.36 5.00
r=.167 W .. .. .000 041 105 238 .369 611 819 970 1.000
B 7000 7000 7000 7672 8682 10348 11125 10075 6197 1278 0
Z, 171 546 .760 821 850 .880 901 938 970 995 1.000
Ze .000 000 000 .084 .089 210 333 573 J194 965 1.000
SZ,/E 17.10 10.92 7.50 5.66 4.47 3.14 2.44 1.71 1.33 1.09 1.00
S t/E 1710 10.92 7.50 6.60 6.35 6.14 6.04 5.87 5.68 5.34 5.00
r=20 w .. .. 000 049 118 258 389 623 820 968 1.000
B 7000 7000 7000 7608 8555 10076 10772 9764 6163 1364 0
Z, 167 .500 .667 27 157 795 .828 888 943 989 1.000
Zs .000 .000 .000 .036 090 .206 322 .5b63 73 957 1.000
SZ.,/E 16.70  10.00 6.66 5.01 3.99 2.84 2.24 1.61 1.29 1.09 1.00
S C/E 16.70 10.00 6.67 6.01 5.87 6.17 5.72 5.64 5.63 5.30 5.00
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TABLE II — Continued
Examples of Results Produced by Formula (31) —when excess ratio of
risk is the same as that for which the W’s are caleculated

a=4 7= 1% g=.333
E/S
01 .05 10 .145 19 .28 37 b5 .73 91 1.00
Q S
Massachusetts E 900 4500 9000 13050 17100 25200 33300 49500 65700 81900 90000
Ky 5600 5600 5600 6060 6980 9250 11730 16920 22210 27550 30230
S =90000 r—=.333 W .. .. .000 .030 .083 .202 .326 572 .796 967 1.000
Q = 9000 B 5600 5600 5600 5878 6401 7382 7906 7242 4531 909 0
K = 5600 Zin .145 5.23 .776 .887 935 973 987 996 .999 1.000 1.000
Z, .000 .000 .000 027 077 197 322 .569 .795 .967 1.000
SZ,/E 14.50 10.46 7.76 6.12 4,92 3.48 2,67 1.81 1.37 1.10 1.00
S {E 14.50 1046 7.76 6.86 6.55 6.29 615 5.95 5.72 5.35 5.00
r—=.167 W .. .. 000 .038 098 225 352 .591 802 965 1.000
B 5600 5600 5600 5830 6296 7169 7601 6920 4398 964 0
Z, .142 481 .687 178 821 .866 .890 933 967 994 1.000
Z, .000 000 000 030 .080 .195 314 .551 775 .959 1.000
SZ,/E 14.20 9.62 6.87 5.37 4.32 3.09 241 1.70 1.32 1.09 1.00
S {E 14.20 9.62  6.87 6.18 6.01 5.88 581 5.71 5.57 5.31 5.00
r=>0 w .. .. 000 048 113 .247 374 .605 804 961 1.000
B 6600 5600 5600 5769 6191 6965 7343 6683 4353 1074 0
Zn .138 446 .616 693 734 .783 819 .881 938 987 1.000
Z, .000 000 .000 .033 083 .193 .306 .5563 754 .949 1.000
SZ,/)E 13.80 8.92 6.16 4.78 3.86 2.80 2.21 1.60 1.28 1.08 1.00
S ¢/E 13.80 8.92 6.16 5.69 5.61 5.66 5.63 5.48 5.42 4.69 5.00

861
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TABLE II — Continued
Examples of Results Produced by Formula (31)—when excess ratio of
risk is the same as that for which the W's are calculated

e—=4 1=, g = .333
E/S
01 .05 .10 145 19 28 37 .55 A3 91 1.00
Q S
K 420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000

Kp 4200 4200 4200 4320 4590 5390 6370 8560 10890 13290 14510

r—2333 W . .. .00 028 .072 .74 283 510  .137  .942  1.000
B 4200 4200 4200 4199 4260 4452 4567 4194 2973 M 0
7. 094 375 600 .732 817 906  .948 .982  .994  .999  1.000
Z 000 .000 .000 .021 .059 .158 .168 500  .733  .941  1.000

S Z”/_Ee 940 750 6.00 505 430 3.23 256 1.79 1.36 1.10 1.00
S ¢/E 940 7.50 6.00 563 5.54 5.49 5.46 542 5.38 5.23 5.00

.. .. .000 040 091 .201 314 B35 145 936 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
Z. 000 .000  .000 026  .067 .163 269  .489 11 925 1.000
SZ,/E 9.20 706 5.45 454 3.84 290 2.31 1.66 1.46 1.13 1.00
S t¢/E 9.20 7.06 545 5256 524 523 522  5.22 5.20 5.15 5.00

.. .. .000 053  .109 224 338 .552 745 919 1.000
B 4200 4200 4200 4091 4090 4183 4217 3835 27177 1076 0
Za 091 333 .500 .598  .661 738 187  .858 917 913 1.000
Z .000 000  .000 032 . 072 .166 266 473 .683 .894 1.000
SZ,/E 9.10 666 5.00 412 3.48 2.64 213 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
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New York

r z
333 167
0
167 333
0

TABLE III
Examples of Results Produced by Formula (31)—when excess ratio of risk (x)
is different from that (r) for which the W’s are calculated

E
Z,

Z,
SZ,/E
S t/E

Za
Ze
8 Z./E
S {/E

Zy,

Ze
8 Z./E
S {/E

Z,
7,
SZ,/E
S t/E

a=4 =15 g = .333
E/S
01 .05 .10 145 .19 .28 37 .55 13 91 1.00
Q S

1400 7000 14000 20300 26600 39200 51800 77000 102200 127400 140000

171 546 750 .820 .848 871 .898 936 970 .995 1.000

.000 .000 .000 .028 078 191 311 556 .789 966 1.000
17.10 1092 7.50 5.66 4.47 3.14 2.42 1.711 1.33 1.09 1.00
17.10 10.92 7.50 6.43 6.10 5.87 5.80 5.74 5.66 5.33 5.00

.167 .500 667 725 751 787 818 .880 941 .990 1.000

.000 .000 .000 025 .069 172 283 .523 765 961 1.000
16.70  10.00 6.67 5.00 3.95 2.81 2.21 1.60 143 1.09 1.00
16.70 10.00 6.67 5.68 5.40 5.26 5.26 5.40 5.47 5.31 5.00

177 .600 .857 945 973 990 996 999 1.000 1.000 1.000

000 000 000 039 102 236 .368 610 819 970 1.000
1770  12.00 8.57 6.52 5.12 3.54 2.70 1.82 1.37 1.09 1.00
17.70  12.00 8.57 17.59 7.27 6.90 6.66 6.26 5.85 5.36 5.00

167 .500 667 726 .154 .792 823 884 .943 .990 1.000

.000 000 .000 .030 079 .188 .304 .540 72 960 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

00¢
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r z
New York (Cont’d)
0 333 Zs
. z,
SZ,/E
S t/E

167 Z,
Z,

8Z./E

S t/E

Massachusetts E

333 .167 Z,
Z,

8 2,/E

8 ¢/E

TABLE III — Continued
Examples of Results Produced by Formula (31)-—when excess ratio of risk (z)
is different from that (r) for which the W’s are calculated

a=4 =1 g=.333
E /S
01 .05 10 146 .19 .28 37 .bb .13 91 1.00
Q S
176 .600 857 947 973 990 996 999 1.000 1.000 1.000
.000 000 000 046 115 255 387 622 .820 961 1.000
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 7.564 718 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 .100 228 362 .b86 7196 963 1.000
17.09 10.92 7.650 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 b.32 5.00
900 4500 9000 13050 17100 25200 33300 49500 65700 81900 90000
142 481 .687 176 819 862 .889 930 966 994 1.000
.000 .000 .000 023 068 174 290 532 769 961 1.000
14.20 9.62 6.87 6.36 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 78 808 872 936 .989 1.000
.000 000 .000 021 060 .156 263 499 144 .956 1.000
13.80 8.92 6.16 4.76 3.84 276 2,19 1.58 1.28 1.09 1.00
13.80 8.92 6.16 5.33 5.09 4.99 5.03 6.21 5.36 b.29 5.00
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TABLE III — Continued

Exzamples of Results Produced by Formula (31) —when excess ratio of risk (x)

is different from that (r) for which the W’s are calculated

a=4 =1 g = .333
E/S

Massachusetts (Cont’d) 01 .05 10 145 19 .28 .37 .55 .3 91 1.00

r z Q S
167 .333 Zn 46 523 776 888 936 .974 988  .996 999  1.000 - 1.000
Z. 000 000 .000 .03¢ .092 219 .348 .589 .801 965  1.000
SZ,/E| 1450 1046 17.76 612 492 348 267 1.81 1.38 1.10 1.00
S t/E 1450 1046 7.76 707 687 6.61 644  6.09 5.76 5.34 5.00
0 Z. 138 446 616 691 731 778 814 877 937 .988  1.000
Z. 000  .000 000 .026 072 .175 .287 518 .51 953  1.000
SZ,/E| 1380 892 616 477 384 278 220 1.59 1.29 1.08 1.00
S ¢E| 1380 892 616 548 536 528 530 5.36 5.40 5.27 5.00
0 333 Z 45 523 776 881 938 975 988  .997 999 1,000  1.000
Z, 000 000 .000 .042 106 .241 .370 .603 .803 961 1.000
SZ,,E| 1450 1046 7.76 6.07 493 348 267 181 1.37 1.10 1.00
S t/E| 1450 1046 776 724 1716 692 667 6.20 517 5.32 5.00
167 Z, 142 481 687 780 .824 869  .896 .935 .968 993  1.000
Z. 000 000 .000 .037 093 216 .335 .566 118 954  1.000
SZ,,E| 1420 962 687 538 434 311 242 1.70 1.32 1.09 1.00
S ¢{E| 1420 962 687 640 629 617 604 B5.81 5.59 5.28 5.00
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Georgia

333

167

167

.333

TABLE III — 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 p=1% g=.333
E/S
01 .05 10 146 19 .28 37 55 A3 91 1.00
Q S
E 420 2100 4200 6090 7980 11760 15540 23100 30660 38220 42000
Z, 092 353 546 .65656  .725 .806 852  .909 9563 .990 1.000
Ze .000 .000 .000 .018 .052 .140 241 464 02 .933 1.000
SZ./E 920 7.06 545 452 3.82 288 230 1.65 1.31 1.09 1.00
8 ¢/E 920 7.06 545 501 491 4.88 491  5.03 515 5.19 5.00
Zy .091 333 500 592 .52 .72 J73 846 916 980  1.000
Z, .000 000 .000 017 047 126 219 431 674 923 1.000
SZ.,/E 910 6.66 5.00 408 343 259 209 1.54 1.256 1.08 1.00
S t/E 9.10 6.66 5.00 4.55 4.42 4.39 4.46 4.67 4.95 5.13 5.00
Z, 094 375 .600 135 .820 910 .950 .983 994 .999 1.000
Z, 000 000 000 .020 .075 183 298  .526 141 .935 1.000
SZ./E 940 17.50 6.00 507 432 3.25 257 179 1.36 1.10 1.00
S ¢/E 940 17.50 6.00 587 590 5.86 6.79 5.1 5.42 5.21 5.00
Za 091 333 .500 595 657 132 781 .853 917 978 1.000
Z, 000 .000 000 .024 060 .147 245 4566 683 915 1.000
S$Zz,/E 9.10 6.66 5.00 4.10 3.46 2.61 2.11 1.55 1.26 1.07 1.00
S ¢{E 910 6.66 5.00 477 472 4711 476  4.87 5.00 5.10 5.00
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TABLE III — Continued

Examples of Results Produced by Formula (31) —when excess ratio of risk (z)

Georgia (Cont’d)
r z
0 333

167

Zn

Z,
8 Zu/E
S ¢/E

Z,
Z,
8Z.,/E

is different from that (r) for which the W’s are calculated

S E

a=4 =1 g = .333
E/S
01 .05 .10 145 19 28 31 .55 3 91 1.00
Q S
094 375 .600 737 .824 912 952 983 994 999  1.000
.000 .000 .000 039 090 .204 322 .b43 .741 918 1.000
9.40 7.50 6.00 508 434 3.26 2.57 1.79 1.36 1.10 1.00
9.40 7.50 6.00 6.16 6.23 6.17 6.05 5.74 b.42 5.13 5.00
.092 353 .545 .660 733 .816 .861 916 954 985 1.000
.000 .000 000 .035 080 .183 291 506 11 .905 1.000
9.20 706 5.45 455 3.86 291 2.33 1.67 131 1.08 1.00
9.20 7.06 5.45 5.52 554 5.53 5.47 5.35 5.20 5.06 5.00

»0C
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TABLE 1V .
Credibilities given for selected value of E if K is chosen to give credit
of 624% for clear experience at qualification point

Formula (14) Formula (31) Formula (39)
Average Average Average
r E E, Zn  Credibility Za Credibility Za Credibility
New York
333 14000 9333 670 447 857 BTl .619 413
Qualification 167 14000 11667 670 558 . .750 625 670 558
point E = 600 0 14000 14000 670 670 667 .667 .709 709
.333 14000 9333 .670 447 857 BTl 619 413
167 11200 9333 619 516 .686 571 .619 516
0 9333 9333 575 575 571 b7l .619 619
Massachusetts
333 9000 6000 620 413 76 017 .D66 377
Qualification 167 9000 7500 620 517 .687 573 . .620 517
point E = 480 0 9000 9000 620 620 616 616 .662 662
333 9000 6000 620 413 16 517 .566 37
167 7200 6000 566 472 621 517 566 472
0 6000 6000 521 521 517 517 .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 404 404 400 400 448 448

STILITIIAIND NVId ONILVYE JONIINIIXT
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CHART 1
Values of § Formula (31) a=4, n= %
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MINUTES OF THE 1971 ANNUAL MEETING
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 the Cherry Hill Inn from 2:30 p.m. to
5:30 p.m.

During the evening a small reccption was held for the new Fellows (and
their wives) who, later during the Annual Meeting, were presented 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 Meccting was formally convened at 9:00 a.m. by
President Richard L. Johc who welcomed the gathering and introduced the
Honorable Robert L. Clifford, Commissioner of Insurance, State of New
Jersey. Commissioner Clifford welcomed the gathering to New Jerscy
and presented his views on several arcas 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:

ASSOCIATES

JohnB. Conners Kcenneth R. Ori Lece M. Smith
Dorothy K. Dropick Willard W. Peacock Raymond R. Swazick
James F. Golz James P. Ross Oliver T. Wilson
Douglas S. Haseltine Harwood Rosser John J. Winkleman, Jr.
Robert J. Lindquist Bernard G. Schaeffer Danny M. Young
Michael J. Miller Edward C. Shoop Edward W. Young
Neil L. Millman Martin M. Simons

FELLOWS

Clarence R. Atwood Glenn W. Fresch

Ronald E. Ferguson 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 printcd
in the Proceedings.

Ronald E. Ferguson then presented his ncw paper “Actuarial Note on
Workmen’s Compensation Loss Reserves.”

At 10:15 a.m. a panel discussion was presented wherein members of
the insurance press werc interviewed by four members of the Socicty. This
was the main fcature of thc 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
s 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
Insurance Services Office

Mavis A. Walters, 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 Biihimann, 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 Tnsurance. 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

LeRoy J. Simon
Charles C. Hewitt, Jr.
Paul S. Liscord

Secretary-Treasurer Ronald L. Bornhuetter

Editor

Luther L. Tarbell, Jr.

Chairman, Education and
Examination Committee M. Stanley Hughey

Directors

Charles F. Cook
George D. Morison
John H. Muetterties

Director to fill unexpired
term of Allen L. Mayerson Dunbar R. Uhthoff
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The next item of business was the presentation of the Financial Report
for the completed ycar as well as the Secretary-Treasurer's Report of the
activities of thc 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:

Panel Members:

Gerald R. Hartman

Associate Professor

Temple University

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,, Ir.
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. Hunt, F. J., Jr.
Drobisch, M. R. Jacobs, T. S.
Dropkin, L. B. Johe, R. L.
Eide, K. A. Johnson, R. A.
Elliott, G. B. Jones, A. G.
Faber, J. A. Kilbourne, F. W.

Ferguson, R. E.

Klaassen, E. J.

Flaherty, D. J. Kormes. M. .
Forker, D. C. Leslie, W., Jr,
Foster, R. B. Linder, J.

Fowler, T. W. Liscord, P. S.
Fresch, G. W. Longley-Cook, L. H.
Gibson, J. A., III Lowe, R. F.
Gillespie, J. E. MacGinnitie, W. J.
Gowdy, R. C. Makgill, S. S.
Grady, D. J. Masterson, N. E.
Hartman, G. R. McClure, R. D.
Hazam, W. J. McGuinness, J. S.
Hewitt, C. C., Jr. McLean, G. E.

Hughey, M. S.

McNamara, D. J.




214

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.

Anderson, E. V.
Blanc, R.
Burridge, J. C.
Clifford, R. L.

* Invitational Program
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Pollack, R.
Portecrmain, 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.

ASSUCIA™ES

Jensen, J. P.
Klingman, G. C.
Levin, J. W.
Lindquist, R. J.
Linquanti, A. J.
Margolis, D. R.
Miller, M. J.
Miliman, 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, J. P.
Rosser, H.
Sandler, R. M.

GUESTS

Cole,R. T
Foster, K. C.
Hall, J. W.
Hemry, L. P.

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.

Wiitiams, 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, 1. P.
Wilson, O. T.
Winkleman. J. J., Jr.
Young, D. M.
Young, E. W.

*Kedrow, W. M,
Knox, F. J.
Levy, E.
McHugh, D. P.

Respectfully submitted,

RONALD L. BORNHUETTER
Secretary-Treasurer
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REPORT OF THE 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 of the Casualty Actuarial Society

Special committees with specific assignments were established and

reports considered during the ycar were in the following areas:

1. Interest Areas
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 of 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 of 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. Professional 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 ncw 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
¢) 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 of 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 thc CAS
amounted to $74,904.00.

Respectfully submitted,

RoNALD L. BORNHUETTER
Secretary-Treasurer
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FINANCIAL REPORT

Income and Disbursements

{(from October 1, 1970 through September 30, 1971)

Income Disbursements
Dues . $16,380 00 Printing and stationery $20,938 32
Examination fees 12.267 10 Secretary-Treasurer's office 2.400 00
Mectings 1161005 Examination expense 4,739 55
Sule of Proceedings 3,734.00 Meeting expense 11,387 11
Sale of Readings . 91123 Library 716 24
[nvitational program 1,500 00 [nsurance . 262 00
Michelbacher Fund 820 57 Mecting refunds 34750
Interest 3,251 83 Examination refunds 270 50
Registration-ACNY 1.300 00 ACNY 1,300 00
Investment 2000
Georgia State . 2,500 00
Mathematical Association 1,500 00
Musceltancous 903 95
Total $54,274 78 $47.285 67
Assets
Asof 10/1/70 Asof9/30/71 Change
Checking Account . . . §  858.26 Checking Account $ 359343 273808
Savings Account 12,000.69 Savings Account . 4463762  32,636,93
Investments 35,055 94 Investments 26,670.04 —28,385 90
$67.914 89 57490400 $ 6,989.11
Investments
Cost
US A Treasury Bond £1673 Due 11/15/74 $ 1.000 00
U S A Treasury Bond 1674 Due 11/15/74 1,000 00
U.S A Treasury Bond 299 Due 2/15/75 4,981 25
U S A Treasury Bond #5263 Due 2/15/80 4,325 00
U5 A Treasury Bond #21733 Due 11/15/71
US A Treasury Bond #7478 Due 11/15/71 15,363 79
*Cost price mcludes $265.35 accrued interest $26,670 04

This 1v to certify that we have audited the accounts and the assets shown ubove and find same to be correct

Finance Committee
JOHN H BOYAIJIAN
THOMAS W FOWLER
ALBERT J WALSH
HENRY W MENZEL, Chuirman



1971 EXAMINATIONS

219

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 of Actuaries, were
given May 13 and November 4. Those who passed Parts 1 and 2 were
listed in the joint 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.

MAY 1971 EXAMINATIONS

Following is the list of successful candidates in the examinations held

in May, 1971:

FELLOWSHIP EXAMINATIONS

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.

Hoffmann, Dennis E.
Khury, Constandy K.
Krause, Gustave A.
Moore, James E.
Neidermyer, James R.
Plunkett, Joseph A.
Rinehart, Charles R.
Sandler, 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.
Walters, Michael A.
Welch, John P.

Murray, Edward R.
Rinehart, Charles R.
Stewart, Charles W.
Walters, Mavis A.
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NEW FELLOWS ADMITTED MAY 1971: Left to right: David J. Grady, David
Skurnick, J. Robert Hunter, Jr., President Richard L. Johe, Peter B. Zory, James F.
Richardson, Richard H. Snader, and Dale R. Comey.

NEW ASSOCIATES ADMITTED MAY 1971: Left to right: Eugene GG. Thompson,
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.



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, Dalec 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, Charies
Hall, James A.
Haseltine, Douglas S.
Kelly, Ann E.

Klein, David M.
Lester, Edward P.
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ASSOCIATESHIP EXAMINATIONS

Golz, James F.
Graves, Janet S.
Harper, Pamela C.
Henry, Dennis R.
Hough, Paul E.
Inkrott, James G.
Jewell, William S.
Jones, James D.
Kenney, Roger K.
Kline, Douglas F.
Kochanski, Nancy M.
Kreuzer, James H.
Lis, Raymond S., Ir.
Marks, Rosemary N.

Lieberman, Judy L.
Lindquist, Robert J.
Masella, Norma M.
Miller, Michael J.
Millman, Neil L.
Murphy, Edward J., Jr.
Ori, KennecthR.
Pagnozzi, Richard D.
Peacock, Willard W.
Rcinbolt, James B.
Retterath, Ronald C.
Rice, W. Vernon

Mohl, Frederic J.
Penniman, Kent T.

. Radach, Floyd R.

Schacffer, Bernard G.
Sheppard, AlanR.
Simons, Martin M.
Smith, Lee M.

Streff, James P.
Strickland, Michael E.
Vincenzo, James 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, Gail 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 twenty
new Associates were admitted at the Annual Meeting, November 15, 1971.

Atwood, Clarence R.

Ferguson Ron

Conners, John B.
Dropick, Dorothy K.
Golz, James F.
Haseltine, Douglas S.
Lindquist, Robert J.
Miller, Michael J.
Millman, Neil L.

FELLOWS
Fresch, Glenn W.
ald E. Jones, Alan G.
ASSOCIATES
Ori, Kenneth R. Smith, Lee M.

Pcacock, Willard W,
Ross, James P.
Rosscr, Harwood
Schaeffer, Bernard G.
Shoop, Edward C.
Simons, Martin M.

Swazick, Raymond R
Wilson, Oliver T.
Winkelman, John J., Jr.
Young, Danny M.
Young, Edward W,




222 1971 EXAMINATIONS

NEW FELLOWS ADMITTED NOVEMBER 1971: Left to right: Clarence R.
Atwood, Ronald E. Ferguson, Glenn W. Fresch, outgoing President Richard L. Johe
and Alan G. Jones.

NEW ASSOCIATES ADMITTED NOVEMBER 1971: Left to right, standing: Ray-
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, Harwood Rosser, Dorothy K. Dropick, and Douglas S. Haseltine.
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NOVEMBER 1971 'EXAMINATIONS

The successful candidates in the November 1971 examinations were:

FELLOWSHIP EXAMINATIONS -

-

Part 6 . ,
Bradshaw, John G., Jr. Hartman, David G. Rinehart, Charles R.
Bryan, Charles A. Haseltine, Douglas S.  Ross, James P.
Conners, John B. Hearn, Vincent W, Sanko, Ronald J.
Dickson, Jeffrey.J. Klein, David M. ‘ Smith, Lee M.
Dieter, George H., Jr.  Moore, Phillip S. Stewart, C. Walter
Fossa, E. Frederick Murray, Edward R. Tatge, Robert L.
Hall, James A. Pagnozzi, Richard D.  Winkleman, JohnJ., Jr.

Part 8 . T T
Anker, Robert A. Golz, James F. Rinehart, Charles R.
Bartik, Robert F. Hoffmann; Dennis E. Smith, Lee M:
Bergen, Robert D. Kolodziej, Timothy M. Song, Young B.

Bill, Richard A. McDonald, Charles Stephenson, Elton A.
Cadorine, Arthur R. Miller, Philip D. Walters, Michael A.
Drennan, John P. Penniman, Kent T. Zarrella, Edward G.
Eyers, Robert G.
ASSOCIATESHIP EXAMINATIONS
Part 4 (b)
Rogers, Daniel J.

Part 4 . S " .
Alexander, Stephen A.  Godbold, Nathan T. Marino, James F.
Alff, Gregory N. Graves, Janet S * Marks, Rosemary N.
Andler, James A. Griswold, Gerald W. Mohl, Frederic'J. -
Bailey, Michael W. Grogan, Shirley M. Nolan, JohnD.
Berry, Charles H. - Gwynn, Holmes M. ‘Olson, Arthur J.
Bertles, George G. Hough, Paul E. Petrelli, Joseph L.
Biondi, Richard S. ‘Inderbitzin, Paul H." ~ Rapp, Jerry W.
Brouillette, Yves J. Inkrott, James G. Reinbolt, James B.
Chou, Philip S. - Irwin Larry L. Retterath, Ronald C.
Creswell, David L., Jr.  Jones, James D. ~ Roman, Spencer M.
Curley, James O. Kaufman, Allan M. Sargent, Dennis J.'
Davis, Rodney D. Kayton, Howard H. - Schultz, John J.
Degerness, Jerome A.  Kelly, Anne E. Sheppard; Alan R!
Demers, Daniel Kline, Douglas F.’ Stanard, James*N.
Dempster, Howard V, Jr. Kochanski; Nancy M.”  Stergiou, Emanuel J.
Evans, Dale M. Kollar, John J. Streff, James P.
Fallquist, Richard J. Kramer, Lawrence D.  Szczepanski, Gerald R.
Fisher, Wayne H. Kuehn, Ronald T. Tinkler, William P.
Fusco, Michael Lamb, John A. Toothman, Michael L.
Gardner, John E. Lamb, Michael R. . Watford, James D.

Glover, William D. - Lester, Edward P. 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:

NEW FELLOWS

Anker, Robert A. Hartman, David G. Rinehart, Charlcs R.
Bergen, Robert D. Murray, Edward R. Stewart, C. Waltcr

NEW ASSOCIATES

Dempster, Howard V., Jr. Reinbolt, James B. Rogers, Daniel J.
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OBITUARIES

—

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 scrved on the Society’s examination committce. He was
a member of the FAIR Plan Procedural Advisory Committee — 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 Amcrican 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 Associatc 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 state — one 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.

HARTWELL LEON HALL
1890 — 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 helping them to weather the eco-
nomic storm.

On the occasion of his retirement he reccived 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 donc 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 T 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. Mayerson, Professor of Insurance and Actuarial Mathematics
at the University of Michigan, died on September 11, 1971 at the age of
forty-six. Two ycars ago he was diagnosed to have cancer. With character-
istic fortitude, he concealed this fact from all but a few of his close rclatives
and friends, and maintained an active life almost up to the day of his death.

Born in Brooklyn, New York, he carly cxhibited 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 Dcpartment, where he served until 1956, Dur-
ing this period he was on leave for onc 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 Mathcmatics 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 there.

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 gloricd 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 gricvous loss in his untimely death
in the prime of life.

WALTER F. SULLIVAN
1906 — 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 Towa State University in forestry.
He then camc to California to work for the forestry scrvice 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 Statc Compensation Insurance Fund
of California as a Statistician. In 1942, hc 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 retired from the State Compcnsation 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 Socicty 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
ycars and was actively engaged in the affairs of the office up to the time of
his death. He had been in the investment business with W. H. Calvin & Co.
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beforc becoming a partner in Childs, Young & Wood in 1908. Hc was a
past vice president of the Union League Club, a past president of the Glen
View Club and a former dircctor of Kroger Co. He put into operation and
dirccted the affairs of an insurance company for the Kroger Co. — 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

The Casually Actuarial Society was organized in 1914 as the Casualty Actuarial and
Statistical Society of America, with 97 charter members of the grade of Fellow; the Society
adopted its present name on May 14, 1921,

Actuarial science originated in England 1n 1792, in the carly days of hfe insurance. Due to
the technical nature of the business, the first actuaries were mathematicians; eventually their
numerical growth resulted in the formaton of the Institute of Actuaries in England in 1848.
The Faculty of Actuaries wus founded i Scotland in 1856, followed in the United States by
the Acluarial Society of America n 1889 and the American Institute of Actuaries in 1909,
In 1949 the two American organizations were merged into the Socicty of Actuaries.

In the United States problems requiring actuanal treatment were emerging in sickness,
disability, and casualty insurance—oparticularly workmen's compensation, introduced in
[911 The diffcrences between the new problems and those of life insurance led to the organi-
zution of the Cusualty Actuurial Socicty m 1914 Dr. I M. Rubinow. who was responsible
for 1ts formation, became the Society's first president. Since the problems of workmen's
compensation were the most urgent, many members played a leading part in developing the
present scientific basis for that line of msurance. The object of the Society was, and s, the
promouon of actuartal and statistical science as applied to the problems of nsurance other
than Iife nsurance by means of personal communication, presentation and discussion of
appropriate papers, collection of a hibrary, and by other desirable means,

From its beginning the Society has grown constantly in membership, scope of interests,
and scientific and related contributions to the non-life feld. These contributions are found
in original papers prepured by members of the Society and published in the annual Pro-
ceedings The presidential 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 alt lines of msurance other than life insurance (speafically, fire and
allied lines) 1n recognition of the multiple line powers granted by many states to both casualty
and fire companies.

The membership of the Society ncludes actuaries employed by 1nsurance companies,
ratemaking organizations, and state insurance departments, and as independent consultants.
The Society has two grades of membership, Fellowship and Associateship. Examinations for
the two grades are held in May und November 1n various citics in the Umited States and
Canada.

On the inside front cover of the Year Book are histed the Proceedings and other publications
of the Society and their respective prices. The Year Book is published annually Recom-
mendations for Study 1s a pamphlct outhining the course of study recommended for examina-
tion. The two booklets may be obtuined free upon request 10 the Secretary-Treasurer,
Cuasualty Actuarial Society, 200 E. 42nd Street, New York, N Y. 10017
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“The society exists for the benefit of its members; not
the members for the benefit of the society.”

! —Herbert Spencer
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The functions of all committees are subject to the policy determination and overall
direction of the Board of Directors.
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This committee plans programs for Society mectings.
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The Education and Examination Commitiee determines the scope and content ol the
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of educational material. The committee is also responsible for the organization, manage-
ment, and administration of the examinations, and for determining the standards to be
achieved by successful candidates.
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NOMINATING COMMITTEE

The Nominating Committec nominates candidates for offices of the Society and for
Board membership and submits 1ts selections to Fellows of the Society prior to the annual
elections. The committee also makes recommendations to the Board to fill interim vacan-
cies in Society offices or in Board membership.

WiLLiaM J. HazAM, CHAIRMAN
HaroLD E. CURRY DaNIEL J. MCNAMARA
RICHARD L. JOHE HAROLD W. SCHLOSS

EDITORIAL COMMITTEE

The Editorial Committee is responsible for publication of the Proceedings and the
Year Book The committee’s functions include negotiation with the printer, planning
and organization of the publications, preparation of copy for the printer, and correction
of galley proofs and page proofs.

LUTHER L. TARBELL, JR., CHAIRMAN
Davip C. FORKER GEORGE D. MORISON
ROBERT L. HURLEY NEIL W. PORTERMAIN
MATTHEW RODERMUND

COMMITTEE ON REVIEW OF PAPERS

The Committee on Review of Papers reviews and approves, or rejects, papers, reviews,
and replies (other than guest papers invited by the President) submitted for publication n
the Proceedings, applying the standards and rules set forth in the Guides for the Sub-
mission of Papers The committee also awards the Woodward-Fondiller Prize and the
Dorweiler Prize.

ROBERT A. BAILEY, CHAIRMAN

CHarLEs F. Cook JEROME A. SCHEIBL
JAMES J. MEENAGHAN LuTHER L. TARBELL, JR. (ex officio)

FINANCE COMMITTEE

The Finance Committee audiis the financial records to insure that all transactions con-
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The committee also makes recommendations to the Board in all aspects of financial
structure, including—but not limited to—preparation of the budget. establishment of
dues and examination fees, investment of funds, fund-raising measures, administration
of funds given or bequeathed to the Society, and major expenditures.

HENRY W. MENZEL, CHAIRMAN
WiLLiaM H. CRANDALL STEVEN H NEWMAN
RICHARD D. MCCLURE




PUBLIC RELATIONS AND PUBLICITY COMMITTEE

The Public Relations and Pubhcity Committee comprises scparate subcommitiees
for the public relations and publicity functions. The public relations subcommittee has
as its objective the development of ways und means of giving the public, and especially
hgh school and college students, a better understanding of the work of the casualty
actuary. The subcommttee also strives 1o promote interest in the actuarial profession
among students. To those ends it cooperates with corresponding commitiees of other
actuarial societies.

The publicity subcommittee publicizes, locally and nationally, Society activities such
as meetings, panel discussions, sigmificant committee reports, and admission of new
Fellows and Associates. The primary purposce is to create knowledge and appreciation
of the casualty actuarial function.

PAUL J. SCHEEL, CHAIRMAN
FREDERICK W KILBOURNE, PUBLIC RELATIONS VICE CHAIRMAN
DaLe R. Comey JameEs P JENSEN
RoxaLp E. FERGUSON W. JamEs MacGiNNITIE
MAvVIS A WALTERS

ARNOLD S. MOHNBLATT, PuBLICITY VICE CHAIRMAN
ROBERT F. LOWE R. GusTAVE OIEN
JAMES B. M. MuURRAY STEPHEN L. PERREAULT

COMMITTEE ON SITES

The Committee on Sites investigates and suggests to the Board appropriate sites and
dates for Society meetings Upon Board approval, and on behall of the Society, it enters
into agreement with the chosen facility. The Commuttee also recommends to the President
the membership of a local arrangements committee Under the directton of the Program
Commuttee, 1t helps the local commuttce with details of the meetings. Finally, it estab-
lishes and maintans guidelines on Society meetings to assist the local committee and
the facility.

RICHARD L1no, CHAIRMAN
JoHN H. Bovasiax VERNON J. SWITZER
EnwaArRD R SMITH JonN P WELCH
JaMEs C. WILsoN

COMMITTEE ON PROFESSIONAL CONDUCT

The Committee on Professional Conduct maintains continuous supervision of Lhe
guides to professional conduct, recommending, when necessary, revision or repeal of
existing guides, or the adoption of new ones. The committee answers inquirics on pro-
fessional conduct, both general inquiries and those rclating to particular situations.
but not those involving named members, consulting with the President if 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 rcgard to their corresponding guides.

WiLriam J. HazaMm, CHAIRMAN
HaroLp E. CURRY Frank HARWAYNE
DanieL ). McNAMARA



ANNUAL STATEMENT COMMITTEE

The Annual Statement Committee prepares any studies relating to financial accounting
by insurance companies that may be requested by the Bourd. In addiion, the committee
informs the membership of current developments on rems of interest. It also initiates
projects and conducts the necessary rescarch m any area of financial accounting of par-
ticular concern to its members.

RuTi E SarLzMasN, CHAIRMAN

ROBERT A. BAILEY James F GiLL
JAaMES R. BERQUIST PHILLIP B. KATES
JoHN W. CARLETON RicHarDp E. MusrO
JaMES H. CROWLEY Pautl M. OTTESON

MATTHEW RODERMUND

LIAISON REPRESENTATIVE
JOINT ACTUARIAL COMMITTEE
ON FINANCIAL REPORTING

This member represents the Society on the Joint Committee which 15 composed of
twelve other representatves, three cach from the American Academy of Actuarics, the
Cunadian Institute of Actuaries, the Confercnce of Actudries Public Practice, and the
Society of Actuaries The commuttee will consider the professional role of the actuary in
financial reporting, the busic principles involved in financial reporting for life insurance
companies, spectahzed problems such as deferred income taxes and special remnsurance
agreements, and related problems in other lines of insurance.

RUTH E. SALZMANN

REPRESENTATIVES ON THE JOINT
COMMITTEE ON REVIEW OF
EDUCATION AND EXAMINATIONS

The jont committee is composed of three representatives from cach ol the six recog-
nized professional actuarial orgumizations i the United States and Canada: the American
Acaduay of Actuaries, the Canadian Institute of Actuaries. the Casualty Actuarial
Society, the Conference of Actuaries in Publhic Practice, the Fraternal Actuarial Associa-
tion, and the Soctety of Actuaries. The function of the committee is Lo conducl a continu-
ing review of pohicy matters relating to the education and exammation ol actuaries and,
after studymng such matters, to make appropriate recommendations to the governing
bodies of the orgamizations represented. The Society representatives are:

M StaxLeEY HUGHEY

RICHARD L. JOUE
W James MACGINNITIE

DELEGATE TO ASTIN

ASTIN 1s the non-life insurance section of the International Actuarial Association.
The delegate to ASTIN represents the Society on the ASTIN Committee and at ASTIN
functions and informs Sociely members of ASTIN activities. He is the Socicty's primary
link with actuaries and actuarial assoctations outside the United States and Canada.

CHARLES C. HEWITT, JR.
LEROY J. Simo~ (Alternate)




RISK THEORY LIAISON REPRESENTATIVE

This member represents the Socicty i joint ventures with other actuarial organizations
in the field of risk theory and related subjects.

CHARLES A. HACHEMEISTER
ADDITIONAL COMMITTEES

COMMITTEE ON GOVERNMENT STATISTICS

PHILLIP N. BEN-ZVI, CHAIRMAN

JAMES R BERQUIST J ROBERT HUNTER, Jr.
HaroLb E. CURRY RICHARD J. MiLLs
STANLEY A DORF NORTON E. MASTERSON
DARRELL W. EHLERT MICHAEL A WALTERS

TOPICS COMMITTEE
RAFAL J. BALCAREK, CHAIRMAN

ROBERT A. BRIAN TERRY S JACOBS

PLANNING COMMITTEE
PauL S. Liscorp, CHAIRMAN

CHARLES F Cook GEORGE D. Morisox
Jou~ H. MUETTERTIES

LIAISON REPRESENTATIVE TO THE COMMITTEE OF PRESIDENTS
OF STATISTICAL SOCIETIES

DARRELL W, EHLERT

LIAISON REPRESENTATIVE TO MATHEMATICAL ASSOCIATION
OF AMERICA

PauL J. SCHEEL

ASSISTANT TO SECRETARY-TREASURER
ROBERT B. FOSTER

SPECIAL COMMITTEES

TEXTBOOK COMMITTEE

The Textbook Committee is arranging for and assisting 1n the preparation and publica-
tion of u textbook on casualty insurance mathematics in cooperation with the actuarial
faculty of Georgia State University. The Committee acts as a liaison between Georgia
State University and the Board.

RICHARD L. JOHE, CHAIRMAN

NorMAN J. BENNETT CHARLES C. HEWITT, JR.
CHARLES A. HACHEMEISTER" M. STANLEY HUGHEY
WiLLiam J Hazam DANIEL J. MCNAMARA



COMMITTEETO REVIEW THE
CONSTITUTION AND BYLAWS

In the hight of recent changes in election procedures voted by the membership of the
Society, and 1n consideration of newly developing attitudes toward the legal respon-
sibilities of the actuarial profession, this committee 1s charged with revismg the Con-
stitution and Bylaws lo make them consistent with and responsive to the long-term
requirements and goals of the Society.

WiLLIAM C. ALDRICH, CHAIRMAN

DANIEL J. MCNAMARA MATTHEW RODERMUND
ROBERT PoLLACK VERNON J. SWITZER

SPECIAL TASK FORCE TOSTUDY RECRUITMENT OF
NEW CANDIDATES TO THE PROFESSION
JAMES R. BERQUIST, CHAIRMAN

PAUL J. SCHEEL, VICE CHAIRMAN

RONALD L. FERGUSON W. JAMES MACGINNITIE
DavID G. HARTMAN NEIL W, PORTERMAIN
GERALD R, HARTMAN HARRY R. RICHARDS
FreDERICK W. KILBOURNE Mavis A. WALTERS

Dewey G. WILLIAMS

COMMITTEE ON LEVELS OF CERTIFICATION
WiLLiam J. HAzaM, CHAIRMAN

NORMAN J. BENNETT Joun W, WIEDER, JR.

COMMITTEE TO IDENTIFY INTEREST AREAS
RAFALJ. BALCAREK, CHAIRMAN

WALTER J. FITZGiBBON, JR. PAUL A. VERHAGE

COMMITTEE TOSTUDY FORMS OF AMALGAMATION

P. ADGER WILLIAMS, CHAIRMAN

JouN R. BEvaN PauL E. SINGER
DARRELL W EHLERT Joux C. WooDpbDy
MATTHEW RODERMUND




SCHEDULE OF MEMBERSHIP
NOVEMBER 16, 1971

Fellows | Associates Total
Membership, November 17, 1970 ... .. 249 212 461
Increase by:
Election ........................
Reinstatement .. ........ ....... ... e e
Exammation ............ ...... 11 27 38
260 239 499
Decrease by:
Death ................... ...... 3 4 7
Withdrawal ............. ....... 1 1
Transfer from Associate to Fellow il 11
257 223 480
ANALYSIS OF MEMBERSHIP BY
TYPE OF EMPLOYMENT
Tvpe of Fellows Associates
Em );S ment Nov Nov. | Nov. Nov. Nov. Nov.
ploy 1955 | 1965 | 1971 | 1955 | 1965 | 1971
Insurance company:
Property-hability ..... 70 103 145 39 69 103
Lifeand A.&H. ...... 17 16 13 45 37 26
Bureaus and
Associations ......... 21 21 17 12 14 13
Consultants ............ 18 21 25 15 15 16
Government ............ S 9 5 10 11 12
Academic ..... ........ 4 5 6 3 5 3
Other ................. 3 6 7 3 7 14
Retired ................ 31 37 39 15 32 36
Total ................. 169 218 257 142 190 223




FELLOWS OF THE SOCIETY 13
NOVEMBER 16, 1971

Those Marked () were Charter Members at date of organization, November 7, 1914

Admitted

Nov. 17, 1969 ADLER, MARTIN, Assistant Vice President and Associate Actuary,
Crum & Forster Insurance Companics, Madison
Avenue at Canfield Road, Morristown, New
Jersey 07960

Nov. 21, 1930 AINLEY, JoHN W. (Retired), 33 Paxton Road, West Hartford,
Connecticut 06107

Nov. 20, 1964 ALDRICH, WiLLIaM C., Associate General Counsel, The Hartford

Insurance Group, Hartford Plaza, Hartford,
Connecticut 06115

Nov. 20, 1964 ALEXANDER, LEE M., Actuary, Massachusetts Workmen's Com-
pensation Rating & Inspection Bureau, Massachu-
setts Automobile Rating and Accident Prevention
Bureau, and Massuchusetts Motor Vehicle Insur-
ance Plan, 89 Broad Street, Boston, Massachusetts

02110

Nov. 14, 1947 ALLEN, EDWARD S., Associate Actuary, The Travelers Insurance
Companies, One Tower Square, Hartford, Connecti-
cut 06115

Nov. 15, 1971 ATwooD, CLARENCE R., Assistant Actuary, Great American In-

surance -Company, 6310 San Vicente Boulevard,
Los Angeles, Cahiformia 90030

Nov. 18, 1955 BaILEY, ROBERT A., Director, Insurance and Actuarial Section,
Insurance Bureau, State of Michigan, 111 N.
Hosmer Street, Lansing, Michigan 48913

Nov. 15, 1962 BALCAREK, RAFAL J., Vice President and Actuary, Reliance In-

surance Company, 4 Penn Center Plaza, Philadel-
phia, Pennsylvania 19103

Nov. 20, 1924 BarBER, HAarRMON T. (Retired), 18 Ridgewood Road, Windsor,
Connecticut 06095

Nov. 19, 1954 BARKER, GOrRDON M., Gulf Insurance Company, P. O. Box 1771,
Dallas, Texas 75221

Nov. 14, 1947 BARKER, LORING M., Assistant Vice President and Actuary, Fire-

man’s Fund American Insurance Companies, 3333
California Street, Sun Francisco, California 94120
Nov. 20, 1942 BART, ROBERT D., Vice President-Services & Employee Relations
The Wcst Bend Company, 400 Washington Street,
West Bend, Wisconsin 53095

Nov. 18, 1932 BARTER, JOHN L. (Retired), 1028 Farmington Avenue, Apartment
2F, West Hartford, Connecticut 06107

Nov._ 13, 1931 BATHO, ELGIN R., Route 49, Pittsficid, Massachusetts 01201

May 26, 1970 BtCckMAN, RAaYMOND W., Assistant Actuary, Fireman's Fund

American Insurance Companies, 3333 California
Street, San Francisco, California 94120

Nov. 14, 1958 BENBROOK, PAuL, Executive Vice President, Maryland Casualty
Company, Box 1228, Baltimore, Maryland 21203
Nov. 16, 1956 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., Secretury and Assoclate Actuary, Royal-
Globe [Insurance Companies, 150 William Street,
New York, New York 10038

BerQuisT, JaMES R., Consulting Actuary, Milliman & Robertson,
Inc., 80 South Lake Avenuc, Pasadena, California
91101

BEvaN, JoHN R., Actuary, Liberty Mutual Insurance Company,
175 Berkeley Street, Boston, Massachuseus 02117

BickERSTAFF, DAVID R., Actuary, Southern Farm Burcau Casualty
Insurance Company, 515 East Amite. P Q. Box 78,
Juckson, Mississipp1 39205 ’

BraxncHArRD, RaLpu H., Professor Emerntus of Insurance,
Columbia University, Plympton, Massachusetts
02367

BLanp, WiLLiaM H, Senior Actuarial Analyst, Aetna Life &
Casualty, Hartford, Connecticut 06115

BLODGET, HuGit R, Assistant Vice President, Data Processing
Development Department, Aetna Life & Casualty,
Hartford, Connecticut 061 15

Boxpy, MaRTIN, Vice President und Actuary, Crum & Forster
Insurance Companies, Madison Avenue at Can-
ficld Road, Morristown, New Jersey 07960

BORNHUETTER, RONALD L., Vice President and Actuary, General
Reinsurance Corporation, 400 Park Avenue, New
York, New York 10022

Bovasian, Joun H, Actuary, New Jersey Manufacturers

Insurance  Company, Sullivan  Way, Trenton,
New Jersey 08607

BovyLE, JaMEs L, Associate Actuary, The Travelers Insurance
Companies, One Tower Square, Hartford, Connecti-
cut 06115

BraNNIGAN, JaMEs F., Assistant Vice President & Associate
Actuary, Great American  Insurance Company,
9310 San Vicente Boulevard, Los Angeles, Cahfor-
nia 90048

Brian, ROBERT A., Assistant Actluary, Actna Life & Casualty,
Hartford, Connecticut 06115

BrinpISE, RaLbn S, Risk Consultant, Standard Oil Company
(Indiana), Box 5910-A, Chicago, lltinois 60680

Brow~, HErBERT D. (Retired), Glenora-on-Lake Sencca, Dundee,
New York 14837

Brown, WiLLiav W, JR., Assistant Actuary, Liberty Mutual In-
surance Company, 175 Berkeley Street, Boston,
Maussachusetts 02117

Bupp, EDWARD H., Vice President, The Travelers Insurance Com-
panies, One Tower Square, Hartford, Connecticut
06115

BURLING, WiLLiaM H. (Retired), 31 Woodland Street, Hartford,
Connecticut 06105

Bvrne, HARRY T., Associate Actuary, Aetna Life & Casualty,
Hartford, Connecticut 06115

CAHILL, JaMES M. (Retired), 6 Balfour Lane, Ramsey, New Jersey



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

FELLOWS 15

CaMmerON, FrReeLanD R. (Retired), 2415 East Club Drive N. E.,
Atlanta, Georgia 30319

CARLETON, JOHN W, Senior Vice President, Liberty Mutual In-
surance Company, 175 Berkeley Street; Boston,
Massachusetts 02117

CarLsoN, EDWIN A., Assistant Systems Director, The Travelers
Insurance Companies, One Tower Square, Hart-
ford, Connecticut 06115

CLARKE, JouN W., President, Hartford Life Insurance Company,
Hartford Plaza, Hartford, Connecticut 06115

Coates, BARRETT N (Retired), 1007 Cragmont Avenue, Berkeley,
California 94708

CoaTes, CLARENCE S. (Retired), 1730 Washington Avenue,
Wilmette, [llinois 60091

CoLLiNs, HENRY (Retired), Employers-Commercial Union Com-
panies, [10 Milk Street, Boston, Massachusetts
02107

CoMEY, DALE R., Associate Actuary, Hartford Insurance Group,
Hartford Plaza, Hartford, Connecticut 06115

Cook, CHARLES F., Chief Actuary, Umited Services Automobile
Association, 4119 Broadway, San Antonio, Texas
78715

Cook, Epwin A,, President and General Manager, Interboro
Mutual Indemnity Insurance Company, 155 Mineola
Boulevard, Mineola, New York 11501

CORCORAN, WiLLIaM M. (Retired), 9 Parkview Drive. Bronxville,
New York 10708

CRANDALL, WiLLIAM H., Vice President-Actuary, Insurance Com-
pany of North Amecrica, 1600 Arch Street, Phila-
delphia, Pennsylvania 19101

Crang, HowarD G., Vice President and Consultant, General Re-
insurance Corporation, 400 Park Avenue, New
York, New York 10022

CRITCHLEY, DouGLas, E. B. Savory, Milln & Company, Busildon
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

CrROWLEY, JaMEs H., Assistant Vice President, Comptroller’s
Department, Aetna Life & Casualty, Hartford,
Connecticut 06115

CurRrY, ALAN C., Vice President and Actuary, State Farm Mutual
Automobile Insurance Company, 112 East Wash-
ington Street, Bloomington, Ilhinois 61701

Curry, HaroLb E. (Retired), R. R. 1, Carlock, Illinois 61725
DaHME, OrvalL E., Senior Associate Actuary, State Farm Mutual

Automobile Insurance Company, 112 East Wash-
ington Street, Bloomington, [1linois 61701

Davis, EVELYN M., Partner, Woodward, Ryan, Sharp & Davis,
26 Broadway, New York, New York 10004

DeMELlo, JoseprH J., Vice President and Actuary, Home Insur-
ance Company, 59 Maiden Lane, New York, New
York 10038
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Admitted
Nov. 18, 1960

Nov,

Nov.

Nov.

Nov.

Nov.

Nov

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

16,

22,

1S,

17,

18,

1965

1957

. 1958

. 1933

1965

1959

1967

1940

1922

1935

1958

1966

1969

. 1955

1940

1969

1960

FELLOWS

Dickerson, Q. D, Professor., Risk and Insurance, Florida State
Unwversity, Tallahassee, Florida 32306

DorF, STANLEY A., Supervising Actuary, New York Insurance
Dept., 123 Willhlam Street, New York, New York
10038

Drosiscu, MiLes R., Assistant Actuary, California Inspection
Rating Bureau, 1453 Mission Street, San Francisco,
Cahforma 94103

Dropkin, LESTER B., Assistant General Manager and Actuary,
Califorma Inspection Rating Bureau, 1453 Mission
Street, San Francisco, California 94103

EpbwarDs, Joun (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

Eibe, K. ARNE, Assistant Vice President-Insurance Relations,
Metropolitan  Life  Insurance Company, One
Madison Avenue, New York, New York 10010

Eviason, EpwarD B., Associate Actuary, Aetna Life & Casualty,
Hartlord, Connecticut 06115

Ervuiort, GEORGE B., General Manager, Pennsylvania Compen-
sation Rating Burcau, 1819 John F. Kennedy
Boulevard, Philadelphia, Pennsylvania 19103

EvLsToN, JaMES S (Retired), 1640 Palmer Avenue, Winter Park,
Fiorida 32789

Eppink, WALTER T., Ist Vice President, Treasurer & Actuary,
Merchants Mutual Insurance Company, 250 Main
Street, Buffalo, New York 14240

Espig, ROBERT G., Vice President & Corporate Comptroller, Aetna
Life & Casualty, 151 Farmington Avenue, Hartford.
Connecticut 06115

Evev, CHARLES A., Jr., Associate Actuary, The Travelers Insur-
ance Companies, One Tower Square, Hartford,
Connecticut 06115

FABER, JAMES A., Assistant Secretary, Insurance Company of
North America, 1600 Arch Strect, Philadelphia,
Pennsylvania 1910t

FAIRBANKS, ALFRED V., Assistant Vice President and Actuary,
Monarch Life Insurance Company, 1250 State
Street, Springfield, Massachusetts 01101

FaLLow, EVERETT S. (Rctired), 28 Sunset Terrace, West Hart-
ford, Connecticut 06107

FARLEY, JaRviS, Chairman of the Board and Chief Executive
Officer, Massachusetts Indemnity and Life Insur-
ance Company, 100 Wilhum Street, Wellesley,
Massachusetts 02181

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. #1, West Gray
Road, Zionsville, Indiana 46077



Admitted
Nov. 15, 1971

May 25, 1956

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.
Nov.

Nov.

Nov.

Nov.
Nov.
Nov.

Nov.

Nov.

16,

15,

18,

17,

18,

18,

.18,

1S,

22,
17,

13,

22,

20,
20,
21,

13,

17,

1961

1935

1966

1970

1966

1955

1955

1971

1934
1970

1967

1957

1964
1924
1930

1931

1969

May I8, 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 Strect, New York, New
York 10038

FrrzGisBoN, WALTER J., JR., Actuary, Aetna Life & Casualty, 151
Farmington Avenue, Hartford, Connccticut 06115

FrrzuucH, GILBERT W., Chairman of the Board, Metropolitan
Life Insurance Compuny, One Madison Avenuce,
New York, New York 10010

FLAHERTY, DaNieL J., Actuary, Insurance Company of North
America, 1600 Arch Street, Philadelphia, Pennsyl-
vania 19101

FLy~xn, Davip P, Associate Actuury, Fireman's Fund American
Insurance Companies, 3333 California Street, San
Francisco, California 94120

ForkER, DaviD C., Associate Actuury, The Travelers Insurance
Companites, One Tower Square, Hartford, Connec-
ticut 06115

Foster, ROBERT B., Actuary, The Travelers Insurance Com-
panies, Onc Tower Square, Hartford, Connecticut
06115

FowLer, THomAs W., Actuary, North American Reinsurance
Corporation, 245 Park Avenue, New York, New
York 10017

FrescH, GLENN W, Assistant Actuary, Actna Life & Casualty,
151 Farmington Avenue, Hartford, Connecticut
06115

FuLLER, GARDNER V (Retired), Conover, Wisconsin 54519

Gerunpo, Louls P, JRr., Assistant Actuary, The Travelers In-
surance Companies, One Tower Square, Hartford,
Connecticut 06115

GiBsoN, JouN A., I, Vice President & Actuary, Colonial Penn
Insurance Company, 5 Penn Center Plaza, Philadel-
phia, Pennsylvania 19103

GiLLAM, WiILLIaM S., Manager, Research Division, Insurance
Scrvices Office, 160 Water Street, New York, New
York 10038

GILLESPIE, JAMES E., Assistant Actuary, CNA /insurance, 310 South
Michigan Avenue, Chicago, lllinois 60604

GiNSBURGH, HAROLD J. (Retired), P. O. Box 283, Brooklinc, Massa-
chusetts 02146

GLENN, JosePH BRryan, Actuarial Consultant, Department of
Defense, Washington, D. C.

GoDpDARD, RUSSELL P., Chief Actuary, South Carolina Department
of Insurance, 1401 Hampton Street, Columbia,
South Carolina 29201 :

Gowpy, RoBERT C, Manager, Employee Benefit Underwriting,
Industriat  Indemnmity 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

GRraVEs, CLYDE H., Vice President and Actuary, American Mutual
Insurance Alliance, 20 North Wacker Drive, Chi-
cago, llhinois 60606

HACHEMEISTER, CHARLES A., Associate Actuary, Allstate Insur-
ance Company, 321 Middlefield Road, Menlo Park,
Cahfornia 94025

HaLey, James B., Jr., Consulting Actuary, Four Country Club
Plaza, Orinda, California 94563

HAaRT, W. VAN BUREN, JR., Senior Actuarial Assistant, Aetna
Insurance Company, 55 Elm Street, Hartford, Con-
necticut 061135

HartMmAN, GERALD R., Director, Program In Actuarial 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,
Connectrcut 06107

Hazam, 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

HewITT, CHARLES C., JR., Actuary, Allstate Insurance Company,
Allstate Plaza, Northbrook, Nlinois 60062

HiLLHOUSE, JERRY A., Actuary, State Farm Mutual Automobile
Insurance Company, 112 East Washington Street,
Bloomington, Illinois 61701

Hosss, EDWARD J., Senior Vice President, Insurance Company of
North America, 1600 Arch Street, Philadelphia,
Pennsylvania 19101

HovLt, WiLLiam T., Assistant Actuary, Mutual & United of Omaha,
33rd and Dodge, Omaha, Nebraska 68131

HoNEBEIN, CARLTON W., Assistant Actuary, Fireman’s Fund
American Insurance Companies, 3333 Cabifornia
Street, San Francisco, Cahifornia 94120

HookER, RUSSELL O., Consulting Actuary, Hooker & Holcombe,
Inc., 100 Constitution Plaza, Hartford, Connecticut
06103

Hoeg, Francis J., Actuary, Hartford [nsurance Group, Hartford
Plaza, Hartford, Connecticut 06115

HUGHEY, M. STANLEY, Executive Vice President, Lumbermens
Mutual Casualty Company, Kemper [nsurance—
B-4, Long Grove, lllinois 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.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

19, 1954

14, 1941

15,1971

16, 1939

16, 1956

22,1957

19, 1926

May 26, 1970

Nov.

Nov.

Nov.

Nov.

May

Nov.

Nov.

Nov.

19, 1959
14, 1941

24,1933

. 19,1953

. 18, 1949

20, 1964

5, 1961

17, 1950

16, 1961

. 20,1924
Nov.

16, 1956

18, 1955

FELLOWS 19

HURLEY, ROBERT L., Associale Actuary, Insurance Services Office,
160 Water Street, New York, New York 10038

Jacoss, TERRY S., Personal Lines Actuary, Prudential Property
and Casualty Insurance Company, Prudential Plaza,
Newark, New Jersey 07101

Joug, RicHARD L., Vice President and Actuary, United States
Fidelity and Guaranty Company, Calvert and Red-
wood Streets, Baltimore, Maryland 21203

Jounson, RoOGER A., Actuary, Blue Cross of Greater Philadelphia,
1333 Chestnut Street, Philadelphia, Pennsylvania
19107

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 021 17

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

KEeLToN, WiLLiaM H. (Retired), 122 Arundel Avenue, West Hart-
ford, Connecticut 06107

KiLBourNE, FrREDEriCK W., Consulting Actuary, Milliman &
Robertson, Inc., 80 South Lake Avenue, Pasadena,
Califorma 91101

KLaassen, ELDON J., Associate Actuary, CNA/mnsurance, 310
South Michigan Avenue, Chicago, lilinois 60604

KoLE, MoRRIs B., Actuary, The State Insurance Fund, 199 Church
Street, New York, New York 10007

KORMEs, MaRK, President, Actuarial Associates, Inc., 415 Lexing-
ton Avenue, New York, New York 10017

KUENKLER, ARTHUR S., Consultant, Route 7, Box 35, West Tth
Street Extended, Frederick, Maryland 21701

LaCroix, Haroip 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

LATMER, MURRAY W., Murray W. Latimer, Actuaries, 1625 K
Street, N. W., Washingtop, 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

LiNo, 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
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Admitted
Nov. 17, 1950
Nov. 16, 1951
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

+
Nov. 17, 1938
Nov. 1, 1963

FELLOWS

LivinGgsToN, GILBERT R., Casualty Actuary, Connecticut Insurance
Department, State Office Bldg., Hartfqrd, Connec-
ticut 06115

LoNGLEY-CoOK, LAurENCE H., Consultant, Special Lecturer and
Research Consultant, Department of Insurance,
Georgia State University, 33 Gilmer Street S. E,
Atlanta, Georgia 30303

Lowe, ROBERT F., Assistant Actuary, Fireman's Fund American
Insurance Companies, 3333 California Street, San
Francisco, California 94120

Lyons, DANIEL J., President, Associated Actuaries Incorporated,
120 Sunhican Drive, Trenton, New Jersey 08618

MacGINNITIE, W. JAMES, Vice President, CNA Financial Corpora-
tion, 310 South Michigan Avenue, Chicago, lllinois
60604

MAGRATH, JosepH J. (Retired), 3100 South Qccan Boulevard,
Detray Beach, Florida 33444

MaKGILL, STEPHEN S., Systems Dircctor, The Travelers Insurance
Companies, One Tower Square, Hartford, Connec-
ticut 06115

MarsHALL, RaLpH M. (Reured), Catts Corner, Worton, Kent
County, Maryland 21678

MasTersoN, NorToN E., Consulting Actuary, 1516 Clark Street,
Stevens Point, Wisconsin 54481

MATTHEWS, ARTHUR N., 475 Pogquonock Avenue, Windsor, Con-
necticut 06095

Mavcrink, Emma C. (Retired), 32 Chittenden Avenue, Crestwood,
New York 10707

McCLurE, RicHArRD D., Assistant Actuary, Kemper Insurance
Group, Long Grove, lthinors 60049

McCoONNELL, MATTHEW H, Supc.rlnu.ndcnl. Compensation and
Liabilty Dept., General Accident Group, 414 Wal-
nut Street, Philadelphia, Pennsylvania 19106

MCGUIN\JFSS Joun S, President, John S. McGuinness Associates,
‘Consultants in, Actuarial Science and Management,
15 Kevin Rd., Scotch Plains, New Jersey 07076

McLEAN, GEORGE E., Vice President—Actuary, Massachusetts
Blue Cross Incorporated, Massuchusetts 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, Fireman's
Fund American Insurance Companies, 3333 Cali-
fornia Street, San Francisco, California 94904

MEnzEL, HENRY W, Vice President, Insurance Services Office, 160
Watcr Street, New York, New York 10038

MICHELBACHER, GusTav F._ (Retired), 15201 Quito Road, Saratoga,
Callfornu 95070

MiLLER, JouN HAYNES, Actuarial Consultant, North American
Reassurance Company, 451 Russell Avenue, Suf-
field, Connecticut 06078

MILLER, NICHOLAS F., JR., Secretury-Executive Department, Aetna
Life & Casualiy, Hartford, Connecticut 06115



Admitted

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

18, 1937

22,1957

13,1967

15, 1962

16, 1961

17,1920

16, 1956

May 26, 1970

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

17, 1950

19, 1954

19, 1959

19, 1968

16, 1965

13, 1967

. 14,1958

16, 1965

22,1957

.21,1919

15,1962

FELLOWS 21

MiLLs, JOH\I A. (Reurred), Point Placid 141R4, Reeds Springs,
Missouri 65737

MiLLs, RicHARD J., Assistant Actuary, Kemper Insurance Group,
Long Grove, lihnois 60049

MOHNBLATT, ARNOLD S., Associate Actuary, Crum & Forster In-
surance Companies, Madison Avenue at Canfield
Road, Morristown, New Jersey 07960

MoRrisoN, GEORGE D., President, New York Compensation Insur-
ance R.mng Board, 200 East 42nd Street, New York,
New York 10017

' MosELLY JACK, Vice President and Senior Aclu4ry, Unltcd States

Fidelity and Guaranty Company, Calvert and Red-
wood Streets, Baltimore, Maryland 21203

MUELLER, Louts H., 2845 Lake Street, San Francisco, Califorma
94121

MUETTERTIES, JOHN H., Actuary, Insurance Services Office, 160
Water Street, New York, New York 10038

Munro, Ricuarp E., Actuiry, Califorma Casuaity Group, 1900

Alameda de las Pulgas, San Mateo, California
94402 '

MunTEericH, GEORGE C., Associate Actuary, The Hartford Insur-
ance Group, Hartford Plaza, Hartford, Connecticut
06115

MURRIN, THoMAS E., Senior Vice President and Actuary, Fireman’s
Fund Amerlcan Insurance Companies, 3333 Cali-
fornia Street, San Francisco, California 94120

MvErs, ROBERT J., Professor of Actuarial Science, Temple Univer-
sity, 9610 Wire Avenue, Sllvcr Springs, Maryland
20901 '

NAFFZIGER, JOSEPH V. , Actuary, State Farm Mutual Automobile

| surdncc Company, 112 East Washington Street,
Bloomington, lllinois 61701

NELson, DALE A., Actuary, State Farm Mutual Automobile In-

surance. Company, 112 East Washington Street,
Bloomington, Hlinos 61701

NEeEwMAN, STEVEN H. Vice President & Cdsually Actuary, Ameri-
can International Group, 102 Maiden Lane, New
York, New York 10005

NILES, CHARLES L., JR., Deputy General Manager and Vice Presi-
dent, General Accident Group, 414 Walnut Street,
Philadelphia, Pennsylvania 19105

OIEN, RoBERT G., Staff Actuary, St. Paul-Fire and Marine Insur-
. ance Company, 385 Washington Street, St. Puul,
Minnesota 55108

OTTESON, PAUL M | Vice President and Actuary, Federated Mutual
Insurance Company and Federated Life Insurance
Compuny, 129 East Broadway, Owa!onnd Minnesota
55060

. OUTWATER, OLIVE E. (Retired), 2404 Loring Street. San Diego,

California 92109

ParLIN, R. W., Actuary, Neckura Insurance, 6000 Frankfurt/Main,
Adickesallee 67, Germany
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Admitted

Nov.

Nov.

Nov.
Nov.
Nov.

Nov.

Nov.
Nov.
Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov

Nov,

Nov.

May

Nov.

Nov.

Nov.

18, 1960

22, 1957

17, 1969
14, 1941
21, 1952

19, 1959

24,1933
22, 1957
17, 1922

19, 1959

16, 1965

13, 1967

17, 1969

18, 1955

18, 1949

18, 1966

1, 1963

18, 1971

1, 1963

14, 1958

14, 1947

FELLOWS

Pennycook, Rop B., Exccutive 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 Dufferin Avenue, London,
Ontario, Canada

PERREAULT, STEPHEN L., Secretary, The Hartford Insurance Group,
Hartford Plaza, Hartford, Connecticut 06115

PETERS, STEFAN, Consultant, Arthur D. Luttle, Inc., 35 Acorn
Park, Cambridge, Massachusetts 02140

Petz, EARL F., Actuary, Kemper Insurance Group, Long Grove,
Illinois 60049

PuiLLips, HERBERT J., JR., Actuary and Vice President, Em-

ployers-Commercial Union  Companies, 110
Milk Street, Boston, Massachusetts 02107

Pickert, SamueL C. (Retired), Connecticut Rating Supervisor,
State of Connecticut, Hartford, Connecticut 06115
PINNEY, ALLEN D., Actuary, The Travelers Insurance Companies,
One Tower Square, Hartford, Connecticut 06115

PINNEY, SYDNEY D. (Retired), 290 Wolcott Hill Road, Wethers-
field, Connecticut 06109

PoLLack, ROBERT, Executive Vice President, Colomal Penn
Insurance Company, 5 Penn Center Plaza,
Philadelphia, Pennsylvanmia 19103

PoRTERMAIN, NEILL W., Actuanial Consultant, P.O. Box 265,
Concord, New Hampshire 03301

PresLEY, PHILIP O., Assistant Vice President and Associate
Actuary, American Mutual Liability Insurance
Company, Quannapowitt Parkway, Wakefield,
Massachusetts 01880

QuINLAND, JOHN A, Associate Actuary, The Hartford Insurance
Group, Hartford Plaza, Hartford, Connecticut
06115

REsSONY, ALLIE V., Assistant Secretary, The Hartford Insurance
Group, Hartford Plaza, Hartford, Connecticut
06115

REsONY, JOHN A, Senior Vice President, The Travelers Insurance
Companies, One Tower Square, Hartford, Con-
necticut 06115

RiccarDo, JosepH F., Jr., Director-Financial Statements, Cor-
porate Accounting Department, Aetna Life &
Casualty, Hartford, Connecticut 06115

RicHARDS, HARRY R., Associate Actuary, National Council on
Compensation Insurance, 1099 Wall Street West.
Lyndhurst, New Jersey 07071

RICHARDSON, JaMmEs 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, MATTHLW, Vice President-Actuary, Munich Rein-
surance Compuny, 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
Nov. 1, 1963

May 26, 1970

Nov. 18, 1966

Nov. 17, 1969

wov. 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, California 90030

RowELL, JouN H., Vice President, Marsh & McLennan, Inc., 231
South LaSalie Street, Chicago, Illinois 60604

RucHLis, ELSIE, Assistant Actuary, Insurance Services Office, 160
W ater Street, New York, New York 10038

Ryan, 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 5448 |

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

ScHelp, 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 Willlam 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 1., 934 East 9 Street, Brooklyn, New York 11230

SILVERMAN, Davip, Consulting Actuary, Peat, Marwick, Mitchell
& Co., 345 Park Avenue, New York, .New York
10022 ’

SiMoN, LERoY J., Vice President, Prudential Property and Casu-
alty Insurance Company, Prudential Plaza, Ne-
wark, New Jersey 07101

SIMONEAU, PAUuL 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 19101

SMick, 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
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Admitted
Nov. I8, 1966

Nov. 15, 1940

May 18, 1971

Nov. 5, 1962

Nov. 17, 1970

Nov. 19, 1968

Nov. 18, 1966

May 25, 1956

Nov. 14, 1958

Nov. 16, 1956

1.

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 Actuury, 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, United States Fidehty
and Guaranty Company, Calvert and Redwood
Streets, Bultimore, Maryland 21203

STANKUS, LEO M., Director of Executive Information, Allstate
Insurance Company, Allstate Plaza, Northbrook,
Ihinois 60062

STRUG, EmIL J., Assistant Vice President & Associate Actuary,
Massachusetts Blue Cross, Incorporated, Massachu-
setts Blue Shield, Incorporated, 133 Federal Street,
Boston, ' Massachusetts 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, Itlinois 61701

TaPLEY, DAVID A., President, Transamerica Insurance Company,
1150 South Olive Street, Suite 2100, Los Angeles,
California 90015

TARBELL, LUTHER L., Jr., Second Vice President and Actuary, The
Travelers Insurance Companies, Onc Tower Square,
Hartford, Connecticut 06115

THoMAS, JAMES W, Associate Actuary, The Travelers Insurance
Compantes, One Tower Square, Hartford, Connec-

ticut 06115
THOMPSON, JOHN S., Newurk Athletic Club, Newark, New Jersey
07102

TrisT, Joun A. W, Associate Actuary, Insurance Company of
North America, 1600 Arch Street, Philadelphia,
Pennsylvania 19101

TRrRubpEAU, DONALD E., Vice President of Finance/Treasurer, Medal-
lion Insurance Group, 1907 Grand Avenue, Kansas
City, Missouri 64108

UuTHOFF, 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

VANTuvL, 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 |

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 California, 2601 South Figueroa Street,
Los Angeles, Culifornia 90054



]

FELLOWS 25
Admitted
Nov. 17, 1970 WaRD, MIcHAEL R., Assistant Actuary, The Travelers Insurance
Companies, One Tower Square, Hartford, Connec-
ticut 06115
Nov. 16, 1965 WeBe, BERNARD L., Associate Professor of Actuarial Science and

Insurance, Georgia State University, 33 Gilmer
Street S E., Atlanta, Georgia 30303

Nov. 17, 1970 Wuite, HUGH G., Assistant Actuary, The Travelers Insurince
Company of Canada, 400 University Avenue,
Toronto 100, Ontario, Canada

May 26, 1970 WHiTE, WiLLIaM D., Actuary, Woodward and Fondiller, 730
Fifth Avenue, New York, New York 10019

Nov. 14, 1947 WIEDER, JOHN W., JR., Vice President and Actuary, Aetna Life &
Casualty, Hartford, Connecticut 06115

Nov. 18, 1960 WILCKEN, CARL L., Actuary, Insurance Bureau of Canada, 170
University Avenue, Toronto 1, Ontario, Canada

Nov. 1, 1963 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

Nov. 15,1935 WiLLiams, HARRY V., Chairman of the Boards and President, The
Hartford Insurance Group, Hartford Plaza, Hart-
ford, Connecticut 061 15

Nov. 22, 1957 WiLLiams, P. ADGER, Vice President, The Travelers Insurance
Companies, One Tower Square, Hariford, Connec-
ticut 06115

Nov. 14, 1941 WiLLiamsoN, W. RuLon, Self-employed, 2400 Fairhill Drive,
Suitland, Maryland 20023

Nov. 18, 1960 JWILLSEY, LYNN W., Second Vice President and Actuary, The

Travelers Insurance Companies, One Tower Square,
Hartford, Connecticut 06115

Nov. 16, 1961 WiLson, JaMES C., Vice President, Actuary, INTEGON General
lnsurance Corporation, 420 North Spruce Street,
Winston-Salem, North Carolina 27102

Nov. 13, 1931 Wrrtick, HERBERT E. (Ratired), 34 Old Bridle Path, Toronto 7,
Ontario, Canada

Nov. 14, 1958 WRIGHT, BYRON (Retired), Post Office Box 177, Arendisville,
Pennsylvania 17303

Nov. 19, 1953 YounT, HUBERT W. (Retired), Box 489, Amherst, Massachusetts
01002

May 18, 1971 Zory, PETER B., Associate Actuary, The Travelers Insurance Com-

panies, One Tower Square, Hartford, Connecticut
06115
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Admitted

Nov.
Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov,

Nov.

15, 1918
16, 1939

15, 1962

18, 1955

17, 1970

21, 1930

17, 1970

19, 1959
19, 1968
23,1928

15, 1940

17, 1970

16, 1965

19, 1968

16, 1956

19, 1968

14, 1958

May 26, 1970

Nov.

18, 1925

ASSOCIATES OF THE SOCIETY

NOVEMBER 16, 1971

ACKERMAN, SauL B, 405 Lexington Avenue, New York, New
York 10017

AN, SamueL N., Consulting Actuary, 120 Broadway, New York,
New York 10005 .

AMLIE, WiLLiaM P., Associate Actuary, Employers-Commercial
Union Companies, 110 Milk Street, Boston, Massa-
chusetts 02107

ANDREWS, EpwarD C. (Retired), 19 Avalon Road, West Hartford,
Connecticut 06119

ANKER, ROBERT A., Assistant Actuary, Employers Insurance of
Wausau, 2000 Westwood Drive, Wausau, Wisconsin
54401

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, Springfieid, [Hinois 62701

BARTIK, ROBERT F., Assistant Actuary, Kemper Insurance Group,
Long Grove, Illino1s 60049

BATEMAN, ARTHUR E., Pine Grove Rest Home, Marlboro, M assa-
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,
Bloomington, Illinois 61701

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, Hlinots 60601

BERGEN, ROBERT D., Associate Actuary, Insurance Services
Office, 160 Water Street, New York, New York
10038

BERNAT, LEO A., Executive Director, Minnesota Research Assocl-
ates, 204 Franklin Avenue West, Minneapolis,
Minnesota 55404

BiLt, RicHARD A., Actuary, Country Mutual Insurance Company,
Post Office Box 565, Bloomington. Hlinois 61701

BirteL, W. HaroLp, Chief Actuary, Department of Insurance,
State of New Jersey, Trenton, New Jersey 08618



Admitted

Nov

Nov

. 14,1958

22,1934

May 27, 1969

Nov

Nov

Nov

Mar.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

. 22,1957

. 15,1962

.20, 1924

31, 1920

19, 1959

17, 1969

15, 1962

13, 1967

18, 1927

16, 1961

13, 1967

22,1957

18, 1955

18, 1966

15,1971

19, 1953

ASSOCIATES 27

BLUMENFELD, M. EUGENE, Assistant Actuary, Bankers Life and
Casualty Company, 4444 W. Lawrence Avenue,
Chicago, Hlinois 60630

Bomsg, EDWARD L., Manager-Commercial Lines Liability, Royal-
Globe Insurance Companies, 150 Wilham Street,
New York, New York 10038

BraDsHAW, JOHN G., JR., Actuarial Assistant, The Hartford In-
surance Group, Hartford Plaza, Hartford, Connec-
ticut 06115

BRAGG, JOHN M., Vice President und Chiel Actuary, Life Insur-
ance Company of Georgia, Life of Georgia Tower,
Auanta, Georgia 30308

BUFFINTON, PHILIP G., Vice President, State Farm Fire and Casu-
alty Company, 112 East Waushington Street,
Bloomington, lilinois 61701

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

CaRrsoN, Davip E. A, Vice President and Actuary, The Hartford
Insurance Group, Hartford Plaza, Hartford,
Connecticut 06115

CARTER, EpWARD J., Jr., Actuary, United Services 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 Purk
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

CHuURCH, 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, lllinois 60606

CONNER, JAMES B., Assistant Director, 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, JOsSepH P., Assistant to the President, Bermans Motor
Express, Incorporated, P. O. Box 1566, Binghamton,
New York 13902
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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
Nov. 1, 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, S1 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, Deun and Director, Graduatc School of
Actuarial Science, Northeastern University, 360
Huntington Avenue, Boston, Massachusetts 02115

DANIEL, CHARLES M., IBM, 2116 Grand Avenue, Des Moines,
lowa 50312

Davis, REx C., Pricing Dircctor and Actuary, Allstate Insurance
Compuny, Allstate Plaza, Northbrook, [linois
60062

DicksoN, CArRoL D (MRs ), 34 Brookline Drive, West Hartford,
Connecticut 06107

DRENNAN, JOHN P, Assoctate Actuary, Allstate Insurance Com-
pany, Allstate Plaza, Northbrook, lllinois 60062

Drorick, DoroTHY K., Actuarial Assistant, The Travelers Insur-
ance Companmes, One Tower Square, Hartford,
Connecticut 06115

DurkIN, JAMES H., Actuary, Peat, Muarwick, 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,
Wisconsm 53703

EatoN, KArL F, Vice President and Controller, National Fidehty
Life Insurance Company, 1002 Walnut, Kansas
City, Missour1 64106

EGer, Frank A. (Retired). 1119 Prospect Ridge Boulevard,
Haddon Heights, New Jersey 08035

ENGEL, PHILIP L., Assistant Actuary, CNA /insurance, 310 South
Michigan Avenue, Chicago, lllinois 60604

EYERS, ROBERT G, Actuarial Assistant, Aetna Insurance Com-
pany, 55 Elm Street, Hartford, Connecticut 06115

FELDMAN, MARTIN F., Associate Actuary, New York State Insur-
ance Department, 123 William Street, New York,
New York 10038

FERDEN, STEIN, Undelstadlia 8, Asker, Norway

FErrARI, J. ROBERT, Department of Economic and Investment
Research, Prudential Life Insurance Company,
Prudential Plaza, Newark, New Jersey 07101

FINKEL, DANIEL, Associate Actuary, The State Insurance Fund,
199 Church Sireet, New York, New York 10007

FrLack, PauL R., Remsurance-Actuary. Insurance Company of
North America, 1600 Arch Street, Philadelphia,
Pennsylvania 19101

Fossa, E. FREDERICK, Associate Actuary, Employers-Commer-
cial Union Companies, 110 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. |, 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

ASSOCIATES 29

FRANKLIN N MATTHEW, Associate Actuary, Insurance Services
Office, 160 Water Street, New York, New York
10038

FreNCH, JAMES T., Assistant Vice President, CNA /insurance, 310
South Michigan Avenue, Chicago, llhnows 60604

FuLton, CLYDE B., Jr., Director, Tax Admmistration, The Trav-
elers Insurance Compames, One Tower Squure,
Hartford, Connecticut 06115

GAINES, NATHANIEL, Associate Actuary, George B Buck Con-
sulting Actuarics, Incorporated, Two Pennsylvania

Plaza, New York, New York 10001

GETMAN, RICHARD A., Assistunt Actuary, Life Dept., The Travelers
Insurance Companies, One Tower Square, Hartford,
Connecticut 06115

Gisson, JosepH P., Jr. (Retired), 2970 Lorain Road, San Marino,
Califormia 91108

GiLpEA, JAMES F. (Retired), 236 Nott Street, Wethersfeld, Connec-
ticut 06109

GiLy, James F., Vice President and Actuary, National Association
of Independent Insurers, 30 West Monroe St
Chicago, lllinois 60603

GINGERY, STANLEY W., Vice President and Actuary, Prudential
Insurance Company, Prudential Plaza, Newark,
New Jersey 07101

Gorz, James F., Actuarial Assistant. Employers Insurance of
Wausau, 2000 Westwood Drive, Wausau, Wisconsin

54401

GossrRow, ROBERT W., Associatc Actuary, Allstate Insurance
Company, Allstate  Plaza, Northbrook, Ilhinois
60062

Goutp, DoNALD, Associate Actuary, Woodward & Fondiller, 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 Remsurance Cor-
poration, 400 Park Avenue, New York, New York,
10022

GrossmaN, EL1 A., Senior Vice President, Security-Connecticut
Life Insurance Company, 1000 Asylum Avenuc,
Hartford, Connecticut 06101

GUERTIN, ALFRED N., Actuarial Consultant, 2 Pennsylvania Plaza,
New York, New York 10001

HaGen, OLaF E., Senior Assistant Actuarial Supervisor, Metro-
politan 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, Ontano, Canada

HAMMER, SIDNEY M., Assistant Manager, Actuanal Department,
The Home Insurance Company, 59 Muaiden Lane,
New York, New York 10008

Haxson, H. DoxaLp, Director, Planning & Analysis, CNA Finan-
cial Corporation, 310 South Michigan Avenue,
Chicago, [llinois 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. {5, 1935

ASSOCIATES

HARACK, Joun, Senior Vice President-Actuary, Health Service,
Inc. Medical Indemnity of America, Inc., 200 North
Michigan Avenue, Chicago, lllinots 60601

Harpy, HowarD R., Assistant Actuary, Great American Insur-
ance Companies, 6310 San Vicente Boulevard, P. O.
Box 30172, Los Angeles, Californta 90030

HarRris, ScoTT, Vice Chairman, Joseph Froggatt & Company, Inc..
74 Trinity Place, New York, New York 10006

Hart, WarDp Van B., 49 Robbins Drive, 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., Actuarial Assistant, The Travelers Insur-
ance Companies, One Tower Square, Hartford,
Connecticut 06115

Heap, GLENN O, President, First Investors Life Insurance Com-
pany, 120 Wall Strect, 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 lowa, lowa City, lowa 52240

HoremannN, DENNIS E., Actuarial Assistant, The Harttord Insur-
ance Group, Hartford Plaza, Hartlord, Connccticut
06115

Horowitz, MILTON, Principal Actuary, The State Insurance Fund,
199 Church Street, New York, New York 10007

Jacoss, CArRL N (Rectired), 1909 Plover Strcet. Stevens Point,
Wisconsin 54481

Jexsen, JaMES P., Assistant Actuary, Liberty Mutual Insurance
Company, 175 Berkeley Strect, Boston, Massachu-
seus 02117

JonEes, DEL R., Assistant Director, The Travelers Insurance Com-
panies, One Tower Square, Hartford, Connecticut
06115

Joxes, LoriNG D. (Retired), 64 Raymond Avenue, Rockville
Centre, New York 11570

Joxes, NatHan F., Vice President and Associate Actuary, Pru-
dential Insurance Company, Prudential Plaza, New-
ark, New Jersey 07101

JorvE, BARRY M |, Secretury, The Travelers Insurance Companies,
One Tower Square, Hartford, Connecticut 06115

Kaur, ALax F., Account Executive, Hornblower Weeks, Hemp-
hill-Noyes, 134 South LaSalle, Chicago, lilinois
60603

Kuury, Costanpy K., Actuary, Utica Mutual Insurance Com-
pany, Box 530, Utica, New York 13503

Kirzrow, ERWIN W. (Retired), 1042 E. Dolores Dr., Altadena,
Californi1a 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

ASSOCIATES 31

KLinGMAN, GEORGE C., Assistant Director, Rating, The Travelers
Insurance Companies, One Tower Square, Hartford,
Connecticut 06115

KRAUSE, GUSTAVE A., Senior Actuarial Assistant, CNA /insurance,
310 South Michigan Avenue, Chicago, Hlinois 60604

KROEKER, JOHN, Actuary, James E. Coughlin and Associates, Ltd.,
904 Lady Elien Place, Ottawa 3. Ontario, Canada

LEIGHT, ARTHUR S., Assistant Actuary, Guardian Lif¢ Insurance
Co., 201 Park Avenue South, New York, New York
10003

LEviN, JosepH W., Actuary-Property & Liability Branch, State of
lihinois-Department of Insurance, 525 West Jefferson,
Springfield, lllino1s 62706

LinDQUIST, ROBERT J, Manager-Actuarial Department, Trans-
america Insurance Company, 1150 South Olive
Street, Los Angeles, Cahfornia 90015

LINQUANTI, AUGUST J.. Assistant Actuary, Royal-Globe Insurance
Companies, 150 Wilham Street, New York, New
York 10038

M ALMUTH, Jacos, Chief-Rating Bureau, New York Insurance De-
partment, 123 William Street, New York, New York
10038

MarcoLls, DoNnaLb R., Assistant to President, Union Fidelity Cor-
poration, 1515 Locust Strect, Philadelphia, Penn-
sylvania 19102

MARKELL, ANDREW S., Director of Finance, League Insurance
Group, Post Office Box 5010, Detroit, Michigan
48235

MATHWICK, LLoYD F., Manager, Group Heaith, Life and Pension
Products, Employers Insurance of Wausau, 2000
Westwood Drive, Wausau, Wisconsin 54401

MavER, WiLLiam H., Jr., Manager, Group Contract Bureau, Me-
tropoditan Life Insurance Company, One Madison
Avenue, New York, New York 10010

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-
ploycrs Casualty Company, P. O Box 2759, Dallas,
Texas 75221

McDonaLD, MILTox G., Chief Actuary, Massachusctts Insurance
Department, 100 Cambridge Street, Boston, Massa-
chusetts 02202

MciInTosH, KENNETH L., Property and Casualty Actuary, Ar-
kansas Insurance Department, University Towers,
Little Rock, Arkansas 72204

MILLER, HENRY C. (Retired), 35 Lower Crescent, Sausalito, Cali-
fornia 94965

MILLER, MICHAEL J., Assistant Actuary, State Farm Mutual Auto-
mobile Insurance Company, 112 East Washington
Street, Bloomington, lliinois 61701

MILLER, PuiLiP 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
Muay 25, 1923
Nov 17, 1970
Nov. 16, 1961
Nov. 22, 1957
Nov. |, 1963

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

MiLeman, NeiL L., Assistant Director-Actuarial Department,
Insurance Company of North America, 1600 Arch
Street, Philudelphia, Pennsylvania 19101

Moxkros, BErTRaM F., Underwriting Research Manager, Allstate
Insurance Company, 321 Middlefield Road, Menlo
Park, California 94025

MoONTGOMERY, JoHN C. (Retired), 165 Westervelt Avenue, Tenafly,
New Jersey 07670

Moorg, James E., Assistant Director, The Travelers Insurance
Compunies, One Tower Square, Hartford, Connec-

ticut 06115
Moore, JosepH P., 115 St. Catherine Road, Outremont, Quebec,
Canada

MoOoORE, PHILLIP S., 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,
Missour1 63101

Mutr, JosepH M. (Retired), 591 McCulioch Place, Haworth, New
Jersey 07641

Muxiz, RoBERT M , Mutual Insurance Advisory Association, 733
Third Avenue, New York, New York 10017

MurrAY, EDWARD R.. Actuarial Assistant, Royal-Globe Insur-
ance Companies, 150 Willlam Street, New York,
New York 10038

MukrAY, JAMES B. M |, Casualty Superintendent, Prudental Assur-
ance Co., Lid of England, 635 Dorchester Boulevard
West, Montreal, Quebec, Canada

NAariERSK], JoHN D, Senior Associale Actuary, State Farm Fire
and Casualty Company, 112 East Washington
Street, Bloomington, lllinos 61701

NEIDERMYER, JAMES R., Assistant Actuary, Reliance Insurance
Company, 4 Penn Center Pluza, Philadelphia,
Pennsylvania 19103

NELson, Joun K., Senior Associate Actuary, State Farm Mutual
Automobile Insurance Company, 112 East Wash-
ington Street, Bloomington, llinois 61701

NELson, Roravp E, Manager for Canada-Life, Accident and
Health, The Travelers Insurance Companies, 10}
Richmond Street W, Toronto, Ontario, Canada

NEwELL, WiLLIAM (Retired), 1225 Park Avenue. New York, New
. York 10028

NicroLso~, EarL H., Actuary and Deputy Insurance Commis-
stoner, Nevadu Insurance Division, Nye Building,
Carson City, Nevada 89701

Or1 KENNETH R., Assistant Acluary, State Farm Mutual Auto-
mobile Insurance Company, 112 East Washington
Street, Bloomington, Illinois 61701

OT1ro, WaALTER E., Consultant and Member of the Board of Dirce-
tors, Michigan Mutual Liability Company, 28
West Adums Avenue, Detroit, Michigan 48226

OVERHOLSER, DoNALD M., 30 Fairlawn Street, Ho-ho-kus, New
Jersey 07423



May

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Admitted
Nov.

15,1971

16, 1961

20, 1924

14, 1947

19, 1929
17,1920
17, 1969

13, 1967

17,1922
13,1936
13, 1967
20, 1964
16, 1965
15,1918
19,1932

19, 1953

18, 1960

18, 1971

18,1932

15, 1962

15,1971

15,1971

ASSOCIATES 33

Peacock, WILLARD W., Actuarial Assistant, United States
Fidelity and’ Guaranty Company, Calvert and Red-
wood Streets, Baltimore, Maryland 21203

PeeL, JERALD P., Vice President Remnsurance, Security Mutual
Cusualty Company, 222 South Riverside Plaza,
Chicago, I1linois 60606

PENNOCK, RicHARD M. (Retired), Foxcroft Apartments, A-8,

6851 Roswell Road, North East, Atlanta, Georgia
30328

.PERRY, ROBERT C., Executive Vice President, State Farm Life

Insurance Company, 112 East Washington Slrc,c.l
Bloomington, Hlinois 61701

PuiLLips, Joun H. (Retired), 915 Steuben Street, Wausau, Wis-
consin 54401

Pike, Morris (Reured), 19 Old Mamaroneck Road, Apt. 2G,
White Plains, New York 10605

PILON ANDRE, Manager, Quebec Division, Laurentian Group,
2065 Brulart, Quebec 6e, Canada

PLUNKETT, JOSEPH A.. Assistant Vice President, American Re-
Insurance .Company, 99 John Street, New York,
New York 10038

PoorMan, WiLLiam F. (Retired), 4915 Country Club Boulevard,
Des Moines, lowa 50312

PoTtofFsky, SyLvia (Retired), 175 West 12th Street, New York,
New York 10011

PrICE, Epitn E., Sentor Actuarial Assistant, Kemper Insurance
Group, Long Grove, lilinois 60049

RAID, GARY A., Actuary, Unigard Insurance Group, 217 Pinc
Street, Seattle, Washington 98101

RATNASWAMY, RaJ, Staff Actuary, St. Paul Insurance Companices,
385 Washington Street, St. Paul, Minnesota 55102

RaYywiD, Joseri (Retired), 322 West 72nd Street, New York,
New York 10023

RicharDsoN, Harry F. (Retired). 170-C Rossmoor Drive, Jumes-
burg, New Jersey 08831

RiciHMOND, OWEN D, Accounting Vice President, Business Men's
Assurance Company, Post Office Box 458, Kansas
City, Missour:1 64141

RiPANDELLIL, JOHN S., Actuary and Pension Consultant, P. O
Box 3552, Tallahassee, Florida 32303

RINEHART, CHARLES R., Fireman’s Fund American Insurance
Companies, 3333 Cahforma Street, San Francisco,
California 94120

RoBERTS, JaMES A, Actuarial Statistician, The Travelers Insur-
ance Companies, One Tower Square, Hartford.
Connecticut 06115

Roop, Henry F., Honorary Chairman, Lincoln National Lile
Insurance Company, 1300 South Harrison Street,
Fort Wayne, Indianu 46801

Ross, James P, Actuanal Assistant, Actna Life & Casualty,
Hartford, Connecticut 06115

Rosser, Harwoon, Chiefl Actuary, Insurance Department,
Commonwealth of Pennsylvania, Finance Building,
Harrisburg, Pennsylvania 17120




34
Admitted

Nov. 19, 1959
May 26, 1970
Nov. 14, 1958
Nov. 16, 1923
Nov 17, 1969
Nov. 14, 1947
Nov. 15, 1971
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. I, 1963

Nov. 15, 1971
Nov. 18, 1925
Nov. 19, 1968
Nov 17, 1970
Nov. |, 1963

ASSOCIATES

RoYER, ALaN F.. Actuary, Multi-Line Insurance Rating Bureau,
160 Water Streel, New York, New York 10038

SANDLER, ROBERT M | Associate Actuary, American International
Group, 102 Muden 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 Si. Andrews Drive, Leisure
World. Ap. |-1, Seul Beach, California 90740

SAWYER, J. StewarT, III, Assistant Actuary, Fireman’s Fund
American Insurance Companies, 3333 California
Street, Sun Francisco, California 94120

Scammon, Lawrence W. (Retired), 172 Green Streel, Stoneham.,
Massuachusetts 02180

SCHAEFFER, BERNARD G., Assistant Actuary, Insurance Services
Office, 160 Water Street, New York, New York
10038

ScHLENZ, JoHN W, Senior Vice President and Actuary, Federal
Life and Casualty Company, 78 West Michigan
Avenue, Battle Creek, Michigan 49016

SCHNEIKER, HENRY C., Secretary, The Home Insurance Compuny,
59 Muiden Lane, New York, New York 10038

SchuLMan, JusTin, Group Leader, Mathematical Analysis, Pro-
gramming, Kollsman Instruments Corporation,
575 Underhill Boulevard, Syosset, New York
LHi791

Scnwartz, Max J., Chief, Accident & Health Rating Scction,
New York State Insurance Department, 324 State
Street, Albuny, New York 12210

SeviLLA, EXEQUIEL S, President, National Life Insurance Com-
pany, Post Office Box 2056, Munila, Philippines

SuepparD, Norris E., Actuary, Ontario Teachers' Superannua-
tion, 789 Don Mills Road, Don Mills, Ontario,
Ontario, Canada

SHoop, EpwarD C, Actuarial Assistant, Aetna Life & Casualty,
Hartford, Connecticut 06115

SIMONS, MARTIN M., Assistant Actuary, Unigard Insurance Group,
217 Pine Street, Seattle, Washington 98101

SINGER, PauL E., Vice President and Actuary, CNA/msurance, 310
South Michigan Avenue, Chicago, [hnois 60604

SMITH, LEE M., Aetna Insurance Company, 55 Elm Street, Hart-
ford, Connecticut 06115

SOMMER, ARMAND, Vice President, CNA /insurance, 310 South
Michigan Avenue, Chicago, lllinois 60604

Seirzer, C ROBERT., Actuarial Assistant, Employers-Commer-
cial Union Companies, 110 Milk Street, Boston,
Massachusetts 02107

SPOONER, F. ALLEN, Assoctate Actuary, Mutual of New York,
1740 Broadway, New York, New York 10019

StaLey, HarLow B., Consulting Actuary, Taylor, Ballard &
Company, 1025 Ashworth Rouad, Suite 426, West
Des Moines, lowa 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

ASSOCIATES 35

SteiN, JOAN BERKMAN, Assistant Actuary, Insurance Rating
Board, 125 Maiden 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., Assistunt Actuary, Allsiate Insurance
Company, Allstate Plaza, Northbrook, l1ilinois
60062

STery, Puiipp K., Actuary, Property-Liability Insurance,
Department of Insurance, State of New Jersey,
Trenton, New Jerscy 08618

STEVENS, WALDO A., Senior Vice President, Administrative
Services, Blue Cross Association, 840 North Lake
Shore Drive, Chicago, Illinois 60611

STEWART, CHARLES W., Research Associate, Insurance Company
of North America, 1600 Arch Street, Philadelphia,
Pennsylvania 19101

StokE, Kenprick (Retired), 11052 McKinney, Detroit, Michigan
48224

SwazIEK, RaYMOND R., Assistant Vice President, Guy Carpenter
and Company, Inc., 110 William Strect, New York,
New York 10038

TatGe, ROBERT L., Actuary, Furm Bureau Mutual Insurance
Company, 507 Tenth Street, Des Moimes, lowa
50307

TroMmpsoN, EUGENE G., Actuarial Assistant, General Acciderit
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, 111 West Jackson Boulevard, Chicago,
llinois 60604

TORGRIMSON, DARVIN A., American States Insurance Company,
American  States Plaza, 500 North Merdian
Street, Indianapols, Indiana 46206

TrEEs, JOHN S., Assislant Vice President, Allstate Insurance
Company, Allstate Plaza, Northbrook, [llinois
60062

TreEncH, FREDERICK 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, MarVIN E., Assistant Deputy Commissioner, Office
of the Commissioner of Insurance, State of Wis-
consin, 212 North Bassett Street, Madison, Wis-
consin 53703

V ANDERHOOF, IRWIN T, Sentor Vice President and Chief Actuary,
Standard Security Life Insurance Co. of New York,
111 Fifth Avenue, New York, New York 10003

Wapg, RoGER C., Research Associate, Insurance Company of
North America, 1600 Arch Street, Philadelphia,
Pennsylvania 19101
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Admitted

Nov

Nov

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov,

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov

Nov

. 18, 1966

.13, 1967

19, 1959
18, 1932

18, 1966

18, 1925
21,1930

18, 1927
19, 1948

13, 1967

15, 1971
15, 1971
13, 1967
16, 1939

18, 1937

17, 1950

22,1934

16, 1956

18, 1925

15,1971

- 15,1971

May 5, 1961

ASSOCIATES

WALTERS, MAvIs A_, Assistant 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, Miami University,
Department of Mathematics, Oxford, Ohio 45056

WEINSTEIN, MaAx S., Consulting Actuary, 29 Elk Street, Albany,
New York 12207

WELCH, JoHN P., Actuary, Insurance Company of North America,
1600 Arch Street, Philadelphia, Pennsyivania
19101

WELLMAN, ALEX C., 638 Ridge Road, Roebuck Springs, Birming-
ham, Alabama 35206

WELLS, WALTER L. (Retired), 7 Pinewood Drive, West Boylston,
Massachusetts 01583

WHITBREAD, FrRANK G., Second Vice President, The Lincoln
National Life Insurance Company, 1301 South
Harrison Street, Fort Wayne, Indiana 46801

WHITE, AUBREY, Manager, Peat, Marwick, Mitchell & Company,
1500 Walnut Street, Philadelphia, Pennsylvania
19102

WiLLiaMS, W. THoMas, Consultant, The Wyatt Company, 1900
Republic National Bank Tower, Dallas, Texas 75201

WiLsoN, OLIVER T., Actuarial Analyst, Fireman’s Fund American
Insurance Companies, 3333 California Street, San
Francisco, California 94120

WINKLEMAN, JouN J., JR., Actuarial Assistant, The Travelers

Insurance Companies, One Tower Square, Hart-
ford, Connecticut 06115

WINTER, ARTHUR E., Assistant Director, The Travelers Insurance
Companies, One Tower Square, Hartford, Connec-
ticut 06115

WITTLAKE, J. CLARKE, Executive Vice President, Business Men's
Assurance Company, P. O. Box 458, Kansas City,
Missouri 64141

Woop, DoNnaLD M., Jr., Partner, Childs & Wood, 175 West Jack-
son Boulevard, Chicago, Hlinois 60604

Woobby, Joun C., Senior Vice President, North American Re-
assurance Company, P, O. Box 2888, New York,
New York 10017

WooDWARD, BArRBARA H. (Retired), Edge Lea, South Lyme,
Connecticut 06376
WooDWoRTH, JAMES H., Assistant Secretary, The Hartford In-

surance Group, Hartford Plaza, Hartford, Connecti-
cut 06115

WOOLERY, JAMES M., Consultant, 3207 Sussex Road, Raleigh,
North Carolina 27607 .

YOUNG, DaNNY M., Actuanal Assistant, The Hartford Insurardce
Group, Hartford Plaza, Hartford, Connecticut
06115

YOUNG, EDWARD W., Associate Actuary, Allstate Insurance Com-
pany, Allstate Plaza, Northbrook, lllinois 60062

YounG, RoBERT G., Robert G. Young and Associates, 1313
Catalpa, Royal Oak, Michigan 48067



DECEASED FELLOWS 37

The (+) denotes charter members at date of organization, November 7, 1914.

Admitted ) Died
Nov. 13, 1931 Gilbert E. Ault Apr. 13, 1965
Nov. 19, 1948 Arthur L. Bailey Aug. 12,1954
May 23, 1924 William B. Bailey Jan. 10, 1952

t Roland Benjamin July 2, 1949
Nov. 22, 1934  "Ernest T. Berkeley Dec. 26, 1969
+ S. Bruce Black Dec. 7, 1968
May 24, 1921 Edward J. Bond Nov. 12, 194]
May 19, 1915 Thomas Bradshaw Nov. 10, 1939
T William Breiby Aug. 5, 1968
June 5, 1925 William Brosmith Aug. 22, 1937
Nov. 18, 1927 F. Stuart Brown Oct. 21, 1967
t " George B. Buck, Sr. Apr. 12, 1961
+ William A. Budlong ' June 4, 1934
Nov. 18, 1932 Churles H. Burhans June 15, 1942
Apr. 20, 1917 William H. Burhop Oct. 11,1963
Feb. 19, 1915 F. Highlands Burns Mar. 30, 1935
+ Edmund E. Cammack . Dec. 17, 1958
Nov. 21, 1930 Thomas O. Carlson July 15, 1964
t Raymond V. Carpenter Mar. 11, 1947
Feb. 19, 1915 Gorden Case Feb. 4, 1920
Nov. 18, 1966 Augustin J. Cima . Mar. 29, 1971
QOct. 27, 1916 Edmund S. Cogswell Apr. 25, 1957
Nov. 23, 1928 Walter P. Comstock < May 11, 1951
Nov. 22, 1934 William J. Constable Apr. 19, 1959
+ Charles T. Conway July 23, 1921
t "John A. Copeland i June 12, 1953
+ Walter G. Cowles ' May 30, 1942
¥ James D. Craig May 27, 1940
t James Mclntosh Craig _ Jan. 20, 1922
Nov. 20, 1964 Robert A. Craig Feb. 8, 1965
May 26, 1916 Frederick S. Crum Sept. 2, 1921
Nov. 18, 1932 E. Alfred Davies Jan. 14, 1967
¥ Alfred Burnctt Dawson June 21, 193}
+ Miles Menander Dawson Mar. 27, 1942
May 25, 1956 Elden W. Day - June 9, 1969
+ Eimer H. Dearth Mar. 26, 1947
t Eckford C. DeKay . July 31, 1951
May 19, 1915 Samuel Deutschberger Jan. 18, 1929
Nov. 17, 1920 Paul Dorweiler .+ May 17, 1968
T Ezekiel Hinton Downey July 9, 1922
May 19, 1915 Earl O. Dunlap July S, 1944
T David Parks Fuckler Oct. 30, 1924

¥ Edward B. Fackler Jan. 8, 1952
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22,
T.
23,
17,
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1915
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1927
1916

1915

1915
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1923

1916
1915
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1918
1924
1926
1915

1915
1919
1932

1929

1921
1916
1929
1915
1928
1921
1926
1915

1928
1915
1931
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Claude W. Fellows
Benedict D. Flynn
Richard Fondiller
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
William 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. Huil

Burritt A. Hunt

Arthur Hunter

William Andcrson 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

July

Aug.

Apr.
Oct.
July
May
Jan.

Sept.

Dec.

Nov.
Aug.

July
Jan.
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Apr.
July
Feb.
Feb
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Nov.

Apr.
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Nov.
Feb.
May
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July
Jan.
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Feb.
Dec.
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July
Aug.

Nov.
Sept.

Jan.
Nov.

Sept.

May
Oct.
Dec.
Feb.

Sept.

Oct.

Aug.
Aug.
June
Aug.

Died
15,
22,
29,

2,
25,

12,
28,
26,
14,
22,
15,
27,
28,
15,
24,
I,

4,
26,
15,
10,
29,
23,
16,
17,
18,
21,
22,

1938
1944
1962
1943
1931
1951
1969
1940
1945
1949
1925
1941
1966
1936
1937
1946
1963
1943
1965
1941
1963
1951
1958
1942
1940
1932
1944
1937

. 1951
. 1946

1951

. 1924
. 1964
. 1948
. 1947

1943

. 1964

1942
1959
1955
1943

, 1941
. 1928

1948
1918
1933
1957

. 1942

1960
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Admitted Died

Feb. 19, 1915 Abb Landis Dec. 9, 1937
Nov. 24, 1933 John Robert Lange Apr. 12, 1957
Nov. 17, 1922 Arnette Roy Lawrence Dec. [, 1942
t James R. Leal, Sr. Dec. 26, 1957

t William Lcslie Dec. 12, 1962

Nov. 18, 1921 James Fulton Little Aug. 11,1938
Nov. 23, 1928 Edward C. Lunt Jan. 13. 1941
Feb. 19, 1915 Harry Lubin Dec. 20, 1920
Nov. 19, 1954 Harold E. MacKeen July 14, 1970
+ William N. Magoun Dec. 11, 1954

Nov. 14, 1958 Allen L. Mayerson Sept. 11, 1971
Nov. 16, 1923 D. Ralph McClurg Apr. 27, 1947
May 23, 1919 Alfred McDougald July 28, 1944
QOct. 31, 1917 Robert J. McManus Aug. 15, 1960
Feb. 15, 1915 Franklin B. Mcad Nov. 29, 1933
Apr. 20, 1917 Marcus Meltzer Mar. 27, 1931
t David W. Miller Jan. 18, 1936

t Samuel Milligan Aug. 8, 1965

+ James F. Mitchell . Feb. 9, 1941

+ Henry Moir June 8, 1937

Nov. 18. 1921 Victor Montgomery May 2, 1960
Feb. 19, 1915 Wilham J. Montgomery Aug. 20, 1915
Nov. 19, 1926 William L. Mooney Oct. 21, 1948
+ George D. Moore Mar. 11, 1959

May 19, 1915 Edward Bontecou Morris Dec. 19, 1929
t Albert H. Mowbray Jan. 7, 1949

U Frank Mullaney Jan. 22, 1953

May 28, 1920 Ray D. Murphy Feb. 24, 1964
Nov. 1, 1963 S. Tyler Nelson Aug. 9, 1969
t Lewis A. Nicholas Apr. 21, 1940

+ Edward Olifiers May 13, 1962

t Robert K. Orr Oct. 5, 1967

t Stanley L. Otis Oct. 12,1937

Nov. 13, 1926 Bertrand A. Page July 30, 1941
Nov. 18, 1921 Sanford B. Perkins Sept. 16, 1945
Nov. 15, 1918 William Thomas Perry Oct. 25, 1940
Nov. 21, 1930 Francis S. Perryman Nov. 30, 1959
t Edward B. Phelps July 24,1915

Nov. 19, 1926 Jesse S. Phillips Nov. 6, 1954
Nov. 13, 1931 Dudley M. Pruitt June 27, 1967
t Charles Grant Reiter July 30, 1937

U Charles H. Remington Mar. 21, 1938

Nov. 16, 1951 Homer D. Rice May 12, 1967
May 23, 1919 Frederick Richardson July 22, 1955
Nov. 19, 1926 Otto C. Richter Feb. 17, 1962
May 24, 1921 Robert Riegel Mar. 12, 1970
Nov. 16, 1923 William F. Roeber Mar. 21, 1960
Nov. 17, 1943 Samue!l M. Ross July 24, 1951

t lsaac M. Rubinow Sept. 1, 1936
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Admitted Died
t Harwood Eldridge Ryan Nov. 2, 1930
T Arthur F. Saxton Feb. 26, 1927
+ Emil Scheitlin May 2, 1946
+ Leon S. Senior Feb. 3, 1940
Nov. 24, 1933 Robert V. Sinnott Dec. 15, 1952
Apr. 20, 1917 Charles Gordon Smith June 22, 1938
Nov. 24, 1933 John B. St. John Nov. 22, 1970
Nov. 18, 1927 Edward C. Stone June 6, 1964
Feb. 19, 1915 John T. Stone May 9, 1920
Feb. 25, 1916 Wendell Melville Strong Mar. 30, 1942
Oct. 22, 1915 Willilam R. Strong Jan. 10, 1946
il Robert J. Sullivan July 19,1934
Nov. 17, 1920 Thomas F. Tarbell July 2, 1958
Nov. 22, 1934 Walter H. Thompson May 25, 1935
Nov. 18, 1921 Guido Toja Feb. 28, 1933
t John L. Train June 12, 1958
Nov. 17, 1922 Antonio Thomas Traversi Apr. 20, 1961
Nov. 19, 1948 Paul A. Turner Jan. 30, 1961
Nov. 17, 1920 Alan W, Waite Aug. 17, 1969
Nov. 15, 1935 Harry V. Waite Aug. 14, 1951
Nov. 18, 1925 Lloyd A. H. Warren Sept. 30, 1949
May 23, 1919 Archibald A. Welch May 8, 1945
Nov. 19, 1926 Roy A. Wheeler Aug. 26, 1932
+ Albert W. Whitney July 27, 1943
i Lee J. Wolfe Apr. 28, 1949’
+ S. Herbert Wolfe Dec. 31, 1927
Nov. 18, 1949 Richard J. Wolfrum Oct. 31, 1967
May 24, 1921 Arthur B. Wood June 14, 1952
t . Joseph H. Woodward May 15, 1928

t William Young Oct. 23, 1927
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Admitted Died

May 23,1924 Milton Acker Aug. 16, 1956
Apr. 55,1928 Austin F. Allen Oct. 8, 1969
Nov. 15, 1918 Robert E. Ankers Mar. 1, 1964
Oct. 22,1915 Don A. Baxter Feb. 10, 1920
Nov. 17, 1920 Nellas C. Black Dec. 24, 1962
Nov. 15, 1940 John M. Blackhall Nov. 14,1957
Nov. 15, 1918 Helmuth G. Brunnquell June 3, 1958
Oct. 22, 1915 Louis Buffler July 19, 1963
Nov. 17,1922 Leo D. Cavanaugh July 18, 1965
Nov. 18, 1925 Malvin E. Davis Aug. 26, 1966
Nov. 14, 1941 Wilham F. Dowling June 29, 1968
May 25, 1923 Harilaus E. Economidy Apr. 13,1948
Nov. 16, 1923 Frank A. Fleming Feb. 12, 1971
Nov. 20, 1924 John Froberg Oct. 11,1949
Nov. 19, 1929 Maurice L. Furnivall June 16, 1962
Nov. 22, 1934 John J. Gately Nov. 3, 1943
Nov. 14, 1947 Harold J. George Apr. 1, 1952
Nov. 19, 1929 Harold R. Gordon July 8, 1948
Nov. 18, 1921 Robert E. Haggard July 26, 1958
Nov. 17, 1922 Hartwell L. Hall Feb. 15, 1971
Nov. 20, 1924 Leslie LeVant Hall Mar. 8, 1931
Nov. 21, 1919 George F. Haydon Sept. 7, 1970
Nov. 17, 1927 Grady Hayne Hipp June 25, 1965
Oct. 31, 1917 Edward T. Jackson May 8, 1939
Nov. 18, 1921 Edward S. Jensen Sept. 2, 1966
Mar. 24, 1927 Charles V. R. Marsh Sept. 12, 1967
Nov. 17, 1922 Rosswel A. Mclver Apr. 1,195
Nov. 21, 1919 Rolland V. Mothersill July 25, 1949
Nov. 19, 1929 Fritz Muller Apr. 27, 1945
Nov. 23, 1928 Karl Newhall Oct. 24, 1944
Nov. 22, 1957 C. Ous Shaver June 15, 1966
Nov. 15, 1918 John L. Sibley Mar. 10, 1957
Nov. 18, 1921 Arthur G. Smith May 2, 1956
Nov. 19, 1926 William F. Somerville Nov. 12, 1965
Nov. 18, 1927 Alexander A, Speers June 25, 194}
Nov. 15, 1918 Harold S. Spencer Mar. 18, 1968
Nov. 19, 1959 Henry W. Steinhaus Aug. 8, 1966
Nov. 21, 1930 Walter F. Sulhivan Jan. 7, 1971
Mar. 23, 1921 Arthur E. Thompson Jan. 17, 1944
Nov. 21, 1919 Walter G. Voogt May 8, 1937
May 23, 1919 Charles S. Warren May 1, 1952
Nov. 18, 1925 James H. Washburn Aug. 19, 1946
Nov. 17, 1920 James J. Watson Feb. 23, 1937
Nov. 18,1921 Eugene R. Welch Jan. 17, 1945
Nov. 16, 1951 Michael T. Wermel Feb. 6, 1962
Mar. 21, 1929 Charles A. Wheeler July 2, 1956
Nov. 15,1918 Albert Edward Wilkinson June 11, 1930
Oct. 22,1915 Donald M. Wood Sept. 6, 1971

Oct. 22,1915 Charles E. Woodman Dec. 16, 1955
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Elected

1914-1915
1916-1917
1918
1919
1920
1921
1922
1923
1924-1925
1926-1927
1928-1929
1930-1931
1932-1933
1934-1935
1936-1937
1938-1939
1940
1941
1942
1943-1944
1945-1946
1947-1948
1949-1950
1951-1952
1953-1954
1955-1956
1957-1958
1959-1960
1961-1962
1963-1964
1965-1966
1967
1968
1969
1970

1971

PRESIDENTS AND VICE PRESIDENTS

President

*Isaac M. Rubinow
*James D. Craig
*Joseph H. Woodward
*Benedict D. Flynn
*Albert H. Mowbray
*Albert H. Mowbray
*Harwood E. Ryan
*William Leslie
Gustav F. Michelbacher
*Sanford B. Perkins
*George D. Moore
*Thomas F. Tarbeli
*Paul Dorweller
*Winfield W. Greene
*Leon S. Senior
*Francis S. Perryman
Sydney D. Pinney
Ralph H. Blanchard
Ralph H. Blanchard
Harold J. Ginsburgh
Charles J. Haugh
James M. Cahill
Harmon T. Barber
*Thomas O. Carlson
Seymour E. Smith
Norton E. Masterson
*Dudiey M. Pruitt
William Leslie, Jr.
L H. Longley-Cook
Thomas E Murrin
Harold E. Curry
Harotd W. Schloss
William J. Hazam
Daniel J. McNamara
Richard L. Johe

LeRoy J. Simon

*Deceased

Vice Presidents

*Albert H. Mowbray
*Joseph H. Woodward
*Benedict D. Flynn
*George D. Moore
*William Leslie
*Leon S. Senior
Gustav F Michelbacher
Gustav F. Michelbacher
*Sanford B. Perkins
*George D. Moore
Sydney D. Pinney
*Roy A. Wheeler
*William F. Roeber
Ralph H. Blanchard
Sydney D. Pinney
Harmon T. Barber
Harold J. Ginsburgh
Harold J. Ginsburgh
Albert Z. Skelding
Albert Z. Skelding
James M. Cahill
Harmon T. Barber
*Thomas O Carlson
Joseph Linder
*Dudley M. Prutt
*Clarence A. Kulp
John W, Carleton
*Ernest T. Berkeley
Thomas E. Murrin
Harold E. Curry
Charles C Hewitt, Jr.
William J. Hazam
Richard L. Johe
Richard L. Johe
Charles C. Hewitt, Jr.

President-Elect

Charles C. Hewitt, Jr.

*Benedict D. Flynn
*Harwood E. Ryan
*George D. Moore
*Wilham Leslie
*LeonS Senior
*Harwood E. Ryan
*Edmund E. Cammack
*Edmund E. Cammack
Ralph H. Blanchard
*Thomas F. Tarbell
*Paul Dorweiler
*Winfield W. Greene
*Leon S. Senior
Charles J. Haugh
*Francis S. Perryman
*William J. Constable
James M. Cahill
James M. Cahill
Charles J. Haugh
Charles J. Haugh
Harry V. Williams
Russell P Goddard
Norton E. Masterson
Seymour E Smith
John A. Mills
Arthur N Matthews
William Lesle, Jr.
Laurence H. Longley-Cook
*Richard J Wolfrum
William J. Hazam
Harold W. Schloss
Daniel J. McNamara
Daniet J. McNamara
LeRoyJ. Simon
LeRoy J. Simon

Vice President

Paul S. Liscord



OTHER OFFICERS 43

Elected Secretary-Treasurer
(LY 1 TS 1 1 T 2 S .*C. E. Scattergood
LY 3 T L O TR *R. Fondiller
(e T T A R R IR R R A. Z Skelding
TS T L i O R. L. Bornhuetter
Editor
(Y S R *W. W Greene
10151917 vttt e ettt e e e *R. Fondiller
o1 . R R R *W. W Greene
1919-1021 . 0\ttt et eeiee e e s G. F. Michelbacher
1922-1923 Lttt e e 0. E. Qutwater
192421032 o\ttt e e *R. J. McManus
19331083 ittt it e *C. W. Hobbs
1944-1954 . .\ oot s U E. C. Maycrink
19551058 .+ o o vttt e e e e e E.S. Allen
1959-1960 ... oo e e e eeemaee s R.P.Goddard
196 1-1964 . .o oottt e e e e H W.Schloss
1965-1969 . .\ v oot te et et e M. Rodermund
[0y 0 T T i 2 S R R R RN R L. L. Tarbell, Jr.
Librarian
L= X7 S S *W. W. Greene
TS Y S *R. Fondiller
LY T30 1 1 S R R L. I. Dublin
19221024 . o\ttt e *E.R. Hardy
19251936 oottt e *W Breiby
TRy 2 17 R R RS *T. Q. Carlson
19481950 . .\ttt e et e *S. M. Ross
LT3 T8 1 X 2 R G. R. Livingston
19581969 ..\ v vttt e et et e e R. Lino
112 I R . W.S. Gillam
General Chairman Examnation Committee
LY U T 1. T R RN R. A. Johnson
19521956 oo ottt e e J. W. Wieder, Jr.
19571961 vt ettt W.J. Hazam
Ty 13- S N. J. Bennett
General Chairman Education and Examination Commtiee
1969-107 8 ottt e i . M. S. Hughey

*Deceased.
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a4 CONSTITUTION

(As AMENDED MAy 18, 1971)

ARTICLE l.—Name
This organization shall be called the CASUALTY ACTUARIAL SOCIETY.

ARTICLE I —Objects

The objects of the Society shall be to advance the knowledge of actuarial science as
applied to the problems of insurance, other than life insurance, and to promote and main-
tain high standards of conduct and competence within the actuarial profession. The
Society shall further these ends by holding meetings, by personal communication, by
the presentation, discussion and publication of appropriate papers, by promoting educa-
tional activities in the actuarial sciences for its students and members, and by such other
means as may be found desirable.

ARTICLE IIl.—Membership

The membership of the Casualty Actuarial Society shall be composed of two classes,
Fellows and Assocrates. Fellows only shall be eligible (o 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 hereinafier provided.

Any applicant shail be enrolled as an Associate at a meeting of the Society provided
that:

(1) the applicant passes the examinations prescribed by the Board of Directors
for Associateship and compiles with any further requirements the Board may
prescribe;

(1) the apphcant, upon fulfilling ail the requirements outlined m (1), 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 completion of the examinations prescribed 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 Society

The Board of Direclors may waive, subject to such other requirements as 1t may pre-
scribe, any examination of the Casualty Actuarial Soctety 1f the applicant has passed an
cxamination required by another recognized actuarial organization that the Board of
Directors deems equivalent to such examination of the Casualty Actuarial Socicty.

ARTICLE IV.—Officers and Board of Direciors

The Officers of the Society, all of whom shall be Fellows, shall consist of a President,
a President-Elect, a Vice President, a Secretary-Treasurer, an Editor, and a General
Chairman of the Education and Examinauon Committee. The Board of Directors shall
consist of the Officers, nine other Fellows and, for the two years following the expiration-
of their terms of office, the ex-Presidents.

The Board of Directors may Nl vacancies occasioned by death or resignation of any
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OfTicer or other elected member of the Board. An appointed Officer shall serve until the
next annual meeting. Any other member so appointed by the Board of Directors shall
serve, subject to ratification by the Fellows at the next meeung of the Society, unuil 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 Committee for the term of one year or
until their quahfied 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 reuring 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 which they are elected. The term of the Editor shall begin on May | of the calendar
year following the annual meeting at which he 1s elected.

ARTICLE VI.— Duties of Officers and Board of Direclors

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 publication of
papers presented at meetings of the Sociely, to supervise the examination of candidates
and prescribe fees for such examinations, 1o call meetings, to ratify such commitiees as
may be appointed by the President, and, in general, Lo manage the affairs of the Society,
and, for the latter purpose, shall determne all questions arising with respect to the
interpretation or administration of this Constitution and the Society’s Bylaws not
inconsistent therewith.

ARTICLE VII.—Meetings

There shall be an annual meeting of the Society on such date in the last quarter of each
calendar yeur 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 VII1.—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 |X.—Public Expression of Professional Opinion

No opinion with respect to questions of public intercst shall be publicly expressed by,
or on behalf of, the Casualty Actuarial Society, the Board of Directors, or any commiltee
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except on matters within the special professional competence of actuaries and then only
in accordance with authority given and procedures determined in each instance by the
Board and in accordance with the following conduitions:

(1) An opinion of the Casualty Actuarial Society shall require advance approval
by an affirmative vote of at least ninety percent of the Fellows who vote in
mail ballot,

(i) An opinion of the Board of Directors or a committee authorized by the Board
to express an opinion shall indicate that it does not purport Lo represent the
views of the Casually Actuarial Society, .but only of the Board of Directors
or the committee, as the case may be.

ARTICLE X —Resignation and Discipline of Members

Any member who 15 not in default in payment of dues, and against whom no complaints
or charges are pending, may at aay ume file his resignation 1n writing with the Secretary-
Treasurer. Notwithstanding the foregoing, the Board of Directors may, in its discreuion,
permit the resignation of a member against whom a compluimnt or charge is pendmg. 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 Soctety shall be disciplined, suspended, or expelled except upon

action of the Board of Directors und the membership as provided for in the Bylaws of the
Soctety

ARTICLE X1.—Amendments

This Constitution may be amended by an affirmative vote of 1wo-thirds of the Fellows
present at any meeting held at least one month after notice of such proposed amendment
shall have been sent (o each Fellow by the Secretary-Treuasurer.
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(As AMENDED Mavy 18, 1971)

ARTICLE 1.—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

. Enrollment of new Fellows and Associates
. Reports of Officers and commitiees

. Election of Officers and Board members

. Unfinished business

. New business

O 00~ N U A

. Reading of papers
10. Discussion of papers

ARTICLE 11.—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 €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 II1.—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 meelings, the presiding officer shall vote only in case of a e, 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 Soctety.

The Secretary-Treasurer shall collect the annual dues of members, pay all bills for
ordinary expenditures incurred by the Society und any other bills 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 1t has been audited by a com-
mittee appointed by the President The Secretary-Treasurer shall perform all duties
customarily incident to the office of Secretary-Treasurer and such other duties as may
be assigned 1o him from time to ime 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 cditing and printing the Society's publications The Pro-
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ceedings shall coptain only the proceedings of the meetings and the original papers,
reviews or discussions on said 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 Bourd.

The General Chairman of the Education and Examination Committee shall, under the
general supervision of the Board of Directors, have charge of the education and exami-
nation system and of the examinations held by the Society for admission 1o 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 Soctety in his relations to the Society or its members, or in his
profession, or 1n the practice thereof, or affecting the interests of the actuarial profession.
The Board may, on its own nitiative, vestigate 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, commitiees and boards vested
with the powers specified herein:
(a) Investigating commitices empowered to investigate questions and complaints
and to prefer charges against a member;
(b) Prosecuting committees empowered Lo prosecute charges against a member
at hearings before the Board of Directors or a disciplinary board;

(c) Disciphinary boards empowered to hear evidence relating to questions and
complaints and to make findings with respect to such evidence.
The procedures for such commitiees and boards shall be prescribed by the Board of
Directors. The Board of Directors may retam counsel for the assistance of the Board
of Directors and of commttees and poards 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 i his behalf, Any
member preferring a complaint may appear personally and by counsel. Witnesses called
in the course of hearings involving conduct shall vouch for the truth of their statements
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, it may warn, admonish,
reprimand, suspend, or expel the member, provided that no order reprimanding, sus-
pending, or expclling a member shall be issued except after a hearing before the Board of
Directors or a disciphnary board.

A member against whom an order of suspension or ¢xpulsion has been rendered shall,
upon application to the Board of Directors within thirty days thereafter, be entitled to
appedl to the Fellows attending a meeting of the Casualty Actuarial Society upon the
following conditions:

(a) All rights and privileges of membership shall be suspended durmng the
pendency of the appeal, and

(b) The notice of appeal shall be in writing and shall stipulate.that the appealing
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member consents to the mailing to the Fellows of a transeript of the evidence
and copies of exhibits in the form approved by a majority of the Board of
Directors, and

(¢) The appealing member shall, within ten days after un invoice of the amount
due 1s sent to him, deposit with the Secrctary-Treasurer the cost of tran-
scribing and printing the transcript of the evidence und copies of any and all
exhibits. [n the event the decision of the Board shall be set aside, the Secretary-
Treasurer shall return to the appealing member the amount of the deposit.
Otherwise, the deposit shall be retained by the Casually Actuarial Society

In the event of an appeal to the Fellows, the decision of the Board of Directors may be
affirmed, modified, or set aside by the vote of a majority of the Fellows present and voting
at a meeung of the Casualty Actuanal Society

The Board of Directors may, in its discretion, remstate to membership at any time a
member suspended or expelled under this Article, provided in the event the suspension
or expulsion has been affirmed by the Feliows, the remstatement shall not take effect
unless and until confirmed at a meeting of the Casualty Actuanial Society by a vote of a
mayority of the Fellows present and voting,

Except as otherwise provided, all proceedings under this scction shail be deemed
confidential and kept secret The Board of Directors, however, shall notify the members
of 1ts action 1 all instances in which the Board orders the suspension or expulsion of a
member Such notification shall not be given until the time to appeal has expired or, in
the event of an appeal, until 1 majority of the Fellows present at a meeting of the Socicty
have voted in favor of suspension or cxpulsion. At the same time notification 1s given to
the members. the Board may also give notice of such suspension or expulsion to such
newspapers or journdls as it may select.

In the event of subsequent reinstatement of the member, the Board of Directors shall
give notice of such action to the members of the Society and to any newspapers or journals
previously advised by the Board of the member’s suspension or exputsion

ARTICLE V.—Indemnification of Officers, Members of the Board of Directors, and

Committee Members o

Each person who at any time shail serve, or shall have served, as an Officer, member
of the Board of Directors, committee member, or member of any disciplinary board of
the Society (and his heirs, executors, administrators, and personal representatives) shall
be mdemnified by the Society aganst all costs and expenses (including but not hmited
to legal fees, amounts of judgments paid, and amounts paid 1n settiements) reasonably
incurred in connection with the defense of any claim, action, suit, or proceeding, whether
civil, crimnal, administrative, or other, in which he or they may be involved by virtue
of such person being or having been an Officer, member of the Board of Directors, com-
mittec member, or member of any disciplinary board of the Society, or 1n connection with
any appeal therem; provided, however, that in the event of a settlement the indemnifica-
tion herein 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 o which such person shall have been finally adjudged hable in such clasm,
action, suit, or proceeding on account of his own wilful misconduct.

The rights accruing to any person under this Article shall be without prejudice to any
rights or benefits given by the Board of Dircctors inconsistent therewith in special cases
and shall not exclude any other rights or benefits to which he may be fawfully entitled.
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make it difficult for him to act independently. Even if there 1s no question as to his
ability to act independently, he will not act unless there has been a full disclosure of
the situation to all parties involved and the parties have expressly agreed to his per-
formance of the service.

Calculations and Recommendations

A. The member will customarily include in any report or certificate quoting actuarial
costs, reserves, or liabilities a statement or reference describing or clearly identi-
fying the data and the actuarial methods and assumptions employed

B. The member will exercise his best Judgment to ensure that any calculations or
recommendations made by him or under his direction are based on sufficient
and reliable data, that any assumptions made are adequate and appropriate, and
that the methods employed are consistent with the sound principles 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 opwnion deviates from this practice, any resulting report, recom-
mendation, or certificate submitted by him will include an appropriate and
explicit qualification of his findings.

Adverusing and Relations with Other Members

A. The member will neither engage n nor condone any advertising or other uctivity
which can reasonably be regarded as being likely 1o attract professional work
unfairly, or where the tone, form and content are not strictly professional.

B. The member will conduct his professional activities on a high plane. He will avoid
unjustifiable or improper criticism of others and will not attempt to mjure
maliciously the professional reputation of any other actuary He will recognize
that there 1s substantial room for hcnest differences of opinton on many matlers

Remuneration

The member will make full and timely disclosure to a client as (o all direct and indirect
compensation that he or his firm may receive from all sources n relation 1o any
assignment the member or his firm undertakes for the client.

Titles

The member will use a designation dependent upon elective or appoitive quahificu-
tions within the Society, such as ““President,” **Member of the Board,” or “*“Member
of the Educational and Examination Committee,” only when he is ucting m such
capacity on behalf of the Saciety.

(Copies of interpretative opinions for these Guides may be obtained from the Secretary-
Treasurer of the Society. ) ’
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(As AMENDED NOVEMBER 15, 1970}

A. Method of Review. ANl papers and reviews of papers are reviewed by the Com-
mittee on Review of Papers. The Committee consists of members appotnted by the
President, plus, ex officio, the Edutor of the Proceedings Unanimous vote of the regular
Committec 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
or rejection, ' .

B. Scope and Standards—|. Broad latitude will be allowed in the choice of a subject,
provided it 1s a subject of interest to property and casualty actuaries. However, 1t 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 matenal that the Committee finds it 1s not qualified to review,
the Committee will seek advice or opinion from other members of the Society or from
recognized experts outside of the Society.

4. Disagrecment by the Cammittee 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 (allacious 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 ol papers arc expected to be free of criticism of a personal nature Oppor-
tunity will be given 1o the authors of papers to respond to reviews. Authors’ replies ‘will
also be reviewed by the Committece and will be treated in the same manner as reviews

6. The paper or review should show carc n preparation. A reasonable minimum
standard will be required as to form, clarity, and Inerary quality. When a paper or review,
otherwise acceptable, does not meet these standards, Lhe Committee may return it to the
author or reviewer und invite resubmission after editing or rewnting. The Committee
may also make suggestions to the author as to possible improvements 1n an accepted
paper

7. Papers and reviews should be kept within the general hmits of length indicated by
past acceptances, ordinarly about twenty printed pages for papers and two-or three
pages for reviews. .

C. Procedures and Regulations.—1. Papers may be submitted only by Fellows or
Associates of the Casually Actuarial Socicty, except thut papers may be submitted by
non-members of the Society upon invitation of the President. A member may collaborate
n joint authorship with a non-member who possesses particular qualifications in respect
to the subject of a paper.

2. Papers should be submitted in quintuplicate 1o the Secretary:Treasurer of the
Sociely. The name of the author should not uppear on the copies of the paper submitted
1o the Secretary-Treasurer, but should be included i the covering letter. The Secretary-
Treasurer is authorized to return to the author copies of a paper that in his opinion are
not legible.

3. Reviews of papers and authors’ replies to reviews should be submitted 1 quintupli-
cate to the Chairman of the Committec on Review of Papers. Names of reviewers should
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be identified on the copies of their reviews The Chairman will return to the reviewer or 1o
the author copies of a review or of an author’s reply that in his opinion are not legible.

4 In submtting a paper, the author must answer the following questions on 4 separate
sheet attached to each of the five copies of the paper.

(a) Name of paper.

(b) Has the paper been published elsewhere, in whole or in part, in wdentical or
similar form?

(c) Is the paper being simultancously submitted clsewhere, or will it be so sub-
mitted before dectsion by the Commuittee on Review of Papers”?

(d) In the cuse of co-authorship with a non-member, to what extent has the
Society member contributed”

(e) If the paper hus been requested by the President or General Chairman of the
Education and Examination Commuttee, attach the letier of request, re-
moving any reference which would identify the author

() IT the paper contains factuml data from some organization, has the organiza-
tion given the author permission 1o publish it?

5. Papers and reviews should be typed double-spaced on letier-size stationery, on one
side of each sheet. The first Iine of euach paragraph should be mdented. Tubles and foot-
notes may be single-spaced. Pages should be numbered. Footnotes should be numbered
consecutively throughout the puper.

6. Major captions should be centered and 1yped 1n caprtals: subcaptions should appear
in the left-hand margin 1n itabics (single underscore). In technical puapers paragraphs may
be numbered to simphify reference; in non-technical papers paragraphs should not be
numbered.

7. So far as possible, tables should be arranged <o that they can be printed on a single
puge of the Proceedings without undue reduction i size of type Column headings must
be clear and concise.

8. Mathematical formulas and symbols may be handwritien in ink rather than type-
written. They must be legible especially as to subscripts and superscripts. There must be
no possibility of confuston betwecen, for instance, dx und ds; X (the sign for mulupheation)
and x; a and a (alpha). The lower case L (1) should not be used as a mathematical symbol.,
The exclamation pont (1) should be used to indicate factorials in binominal expuansions
Where necessary, mstructions to the printer may be inserted in pencil on the manuscript.
The Committee strongly recommends that authors of mathematicul papers refer to the
Style Manual of the American Institute of Physics for precise information on preparation
of a muanuscript. A copy of the Stple Manual may be borrowed from the Editor of the
Proceedings or it may be purchased from the Editor for une dollar When hife contingency
symbols are applicable the International Actuarial Notation should be used This code
1sdescribed in the Proceedings, Vol. XXXVI, page 123,

9. References 1o books and periodiculs und to proceedings of professional socicties
should be sufficiently complete to permn obtaming a copy ol the source without addi-
tional research,

10. If the manuscript has been prepared carefully i accordance with the foregoing
suggestions, there should be only a few minor corrections necessary. The paper as origin-
ally submitted should not be considered simply as a draft to which extensive alterations
can be made.

11, Authors will be notified of the acceptance or rejection of their papers by the



Y

55

Secretary-Treasurer, If a paper s rejected, onginal and copies will be returned. The
Committee does not promise a decision on a paper submitted fewer than sixty days
prior to the meeting for which the paper has been prepared A review of a paper will be
considered to have been accepled by the Committee unless the reviewer is otherwise
notified.

12. Authors of accepted papers are requested to notify the Secretary-Treasurer whether
or not they can supply additional copies for use at meetings or for further distribution
prior to publication. (Photographic reproduction is less expensive than printing and
INSUTCS ACCUracy.)

13. After acceptance of a paper and before its 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 mm whole
or in part without acknowledgment to the Casuulty Actuarial Socwety 1 spectfically
prohibited.”

[4. Presentution of pupers and reviews will be within time hmits of the meeting schedule
and subject to the discretion of the presiding officer. Generally, an author may expect an
allowance of len minutes 10 present a summary of his paper stating its purpose and con-
clusions. A typewritten copy of this summary should be forwarded 1o the Publicity
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 hys
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 audicnce to grasp.

15. Reviews may be presented at the meeting which are not intended for publication
in the Proceedings Such reviews will not be reviewed by the Committee Reviews which
are submitted for publication may be presented at the meeting prior to submission to or
action by the Committee. )

16. The Editor of the Proceedings, n consuliation with the author or reviewer. may
edit the paper or review prior to publication.
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WOODWARD-FONDILLER PRIZE

This award, made in commemoration of Joseph H. Woodward and Richard Fondiller,
is intended to stimulate original thinking and research and will be made to the best cligible
paper cach year submitted by an Assoctate or Fellow who has attamed his designation
within the last five years. To be eligible the paper must show evidence of ability for
original research and the solution of advunced nsurance problems. 1f no paper 1s con-
sidered eligible 1n a given year, the award shull not be made Papers previously submatted
to the Society or elsewhere shall not be ehigible.

The amount of the prize will be $200 und the papers will be Judged by the Socicty's
Commuittee on Review of Pupers, whose decision will be final.

The announcement of the award will be made at the November meeling cach yeur,
based on papers submitted to the Society at the previous November and May meetings.

DORWEILER PRIZE

This award, made in commemoration of Puul Dorweiler, 15 subject 1o the same condi-
tions as those specified for the” Woodward-Fondiller Prize, except that the Dorweiler
Prize will be awarded 1o the best cligible paper each year submitted hy an Associate or
Fellow who hus not attained his designation within the last five years

The amount of the Dorweiler Prize also 1s $200.
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FOR ADMISSION

(Effective with 1970 Examinations)

1. Dates of Examinations

Examinations for Parts | 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 this publication. li is customary to admimister 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 examnations.

2. Filing of Application

A candidate who wishes to take Part 1 or Part 2, or both, must make application on
the Socicty’s application form, which may be obtained from the Secretary-Treasurer.

A candidate who has previously submitted his application on the Society’s application
form. and who wishes to lake one or more examinations other than Parts 1 and 2, need
not again make use of the Society's application form. but may simply write to the Secre-
tary-Treasurer, stating the part or parts for which he 1s applying.

Each apphication must be accompanied by the approprate examination fec, n check,
draft, or money order payabie to the Casualty Actuanial Society.

Applications must be received by the Seccretary-Treasurer by April | for the Spring
examinations and by October 1 for the Fall examinations.

3. Associateship and Fellowship Examinations

There are {ive examinations which the candidate must pass in order to become an Associ-
ate of the Casualty Actuarial Society. Part |, the General Mathematics examination, and
Purt 2, the Probability and Statistics examination, are jomntly sponsored by the Casualty
Actuarial Society and the Soctety of Actuaries. Successful candidates will be given credit
for these examinations by both Societies regardless of the Society through which the
cundidate registers.

A candidate may write any one or more of the live examinations and will receive credit
for those passed, except that Parts | and 2 must be taken 1in numenical order.

There are four examinations which a candidate must also pass to become a Fellow of
the Casualty Actuarial Society. A candidate may present himsclf for one or more of the
Fellowship examinations cither if he has previously passed the, Associateship 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 examnation which he may

pass.




58
4. Fees

The examination fee schedule 1s as follows:

Parts 1 & 2 $ 9for each Part
Part 3 310
Parts 4-9 $20 for each Part

Examination fees are payable each time the candidate presents himself Check, drafi,
or money order payable to the order of the Casualty Actuarial Society must be received
by the Secretary-Treusurer before April | for the Spring examinations, or before October 1
for the Fall examinations.

5. Prize Awards

The Casualty Actuarial Society and the Society of Actuaries will jointly ward one $200
and four $100 prizes to the five successful undergraduates ranking highest in the General
Mathematics examination. These prize awards wiil be granted for both the Spring and
Full examinations.

6. Credit for Examination Parts under Former Syllabus

A candidate who has pussed, or been credited with, one or more of the Assoclateship
or Fellowship examinations under the 1967 Syllabus will receive credit for the corres-
ponding examinations of the 1969 Syllabus in accordance with the following table:

Parts Passed or Credited Parts Credited under
under 1967 Syllabus 1969 Syllabus

Associateship, Part |
Associateship, Part 2
Associaleship, Part 3
Associateship, Parts 4 and 5

Associateship, Part |
Associateship, Part 2
Assoclateship, Part 3(a)
Associateship, Parts 3(b) and 4
Fellowship, Part 5

Fellowship, Part 6

Fellowship, IPart 7

Fellowship. Part 8

Fellowship, Part 6
Fellowship, Purt 7
Fellowship, Part 8
Fellowship, Part 9

7. Waiver of Examinations for Associateship

Waiver of certain Associateship examinations will be allowed for u candidate who has
passed or been credited with corresponding examinations of the Society of Actuaries, in
uccordance with the following:

Casualty Actuarial Society Society of Actuaries

Part | Part 1, General Mathematics, passed
prior to 1963 (before joint
sponsorship}

Part 2 Part 2, Probability and Staustics, pas-
sed prior to 1966 (before joint
sponsorship)

Part 3° Part 4, Life Contingencies, passed prior
to 1969
Part 3 Parts 3 und 4 both, if Part 4 15 passed

after 1968
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Candidates who take the Advanced Mathematics test of the Graduate Record examina-
tions may apply for credit for Part 1. Credit will be granted if the candidate’s score on the
Graduate Record Advanced Mathematics test is equvalent. as determined by the Casualty
Actuarial Socicty, 1o the passing score on Part . An application to the Casuulty Actuarial
Society for such credit may be completed either in advance of taking the Graduate Record
Advanced Mathematics test o within two years after Ltaking it. The necessary application
form may be secured from the Secretury-Treasurer of the Casualty Actuarial Society.

The Board may waive, subject to such other requirements as it may prescribe, any
examnations of the Casualty Actuarial Socicty which it deems equivalent to examinations
required by another recognized actuarial organization which have been passed by an
applicunt while not a resident of the United States or Cunada, or during his first year of
temporary or permanent residence in the United States or Canada.

LIBRARY

All candidates registered for the examinations of the Casualty Actuarial Socicty and
all members of the Casualty Actuarial Society have access to all the library facilities of
the Insurance Society of New York, the Casualty Actuarial Society, and the Society of
Actuaries. These libraries, with .combined operations, are located at 150 William Street,
New York, New York 10038.

Registered candidates may have access to the library by receiving from the Socicty’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 1s
responsible for postage and insurance charges for sending books to out-of-town bor-
rowers, and borrowers are responsible for the safe return of the books.

Address requests for books to:

Ronald L. Bornhuetter, Sgeretary-Treasurer
Casualty Actuarial Society

200 East 42nd Street

New York, New York 10017
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Time

Part Allowed
| 3 hours
2 3 hours
3 2 hours
3 hours
5 3 hours
6 3 hours
7 3 hours
8 2 hours

9 3 hours

ASSOCIATESHIP

Subject

General Mathematics (jointly sponsored with
the Socicty of Actuaries)

Probability and Statistics (jointly sponsored
with the Society of Actuaries)

Compound Interest and Life Contingencies

(a)
(b)

(a)
(b)

(a)

(b)
(a)

(b)

Principles of Economics: Theory of Risk
and Insurance
Insurance Coverages and Policy Forms

Principles of Ratemauking

Insurance Statistics and Data Processing
FELLOWSHIP

Insurance Law; Supervision, Regulation,
and Taxation

Statutory Insurances

Insurance  Accounting and  Expense
Analysis
Premium, Loss, and Expense Reserves

Individual Risk Rating
Advanced Insurance Problems
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EXAMINATION DATES

1972 EXAMINATIONS

Parts land2 ................ May 11, November 9
Part3 ... May 15
Partd ................ November 16
Part5 .. ..ooviinion May 16
Part6 ................ November 17
Part7 .......ooiiinn May 15
Part8 ................ November 16
Part9 .........cootn May 16

1973 EXAMINATIONS

Parts land2 ......... ... .... May 17, November 15
Part3 ................ May 10
Partd .. ... ........... November 8
Part5 ... ... ...t May 11
Part6 ................ November 9
Part7 .......coovnn May 10
Part8 ......... ....... November 8
Part9 ....... ... ... .. May 11

1974 EXAMINATIONS

Parts land2 ............. ... May 16, November 14
Part3 ......... .o May 9
Partd ... ... ... ........ November 7
Parts ... ..o May 10
Part6 ..... e November 8
Part7 ........ccivnen May 9
Part8 ................ November 7

Part9 .......... ..t May 10
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AMERICAN ACADEMY OF ACTUARIES

The American Academy of Actuaries was organized October 25, 1965 as the culmina-
tion of efforts on the part of the four actuarial bodies in the United States—the Casualty
Actuarial Society, the Conference of Actuaries in Public Practice, the Fraternal Actuarial
Association, and the Sociely of Actuaries. A principal purpose of the Academy 1s to
secure state and federal legal recognition of actuaries. Fellows of the Casualty Actuarial
Society are eligible for membership if they have had five years of experience 1n respon-
sible actuarial work. as defined n the Bylaws, at date of application. Beginning January
I, 1971, Associates of the Casualty Actuarial Society will be eligible for membership if,
at the date of application, they have had seven years of experience in responsible actuarial
work, as defined in the Bylaws, and if they have passed a comprehensive examination in
subject categories defined in the Bylaws. Apphication blanks, and a copy of the Year
Book of the Americun Academy, may be obtained from the Secretary, 208 South LaSalle
Street, Chicago, Illinois 60604

BOARD OF DIRECTORS

1971-1972
Officers:
President .. .. . .. L. e e ROBERT J. MYERS
President-Elect . ... .00 L. .. +.. MorTO\ND MILLER
Vice President—Term Expires 1972 .. . HaroLp E. CurrY
ERNEST J. MOORHEAD
Term Expires 1973 .. .. . . ROBERT E. BRUCE
JuLius VoGEL
Secretary . .. . .. ... ... ... WILLIAM A, HALVORSON
Treasurer .. ..... ciee ve wven wev ... DALER.GusTAFsON
Past Presidents:
WALTER L. RUGLAND .. .. ... ... .. . 1972%
H. RAYMONDSTRONG ... .. ........ ... .. 1973*
Elected Directors
1974* 1973* 1972*
Epwix F BoynToN JoHN H. BiGgGs REUBEN I JACOBSON
M. STANLEY HUGHEY W. HaroLp BiTTEL MeNo T. LAKE
KENNETH H. Ross THomas P. BowLEs, Jr. EDpwiIN B, LANCASTER
HENRY F. ScHEIG Louis GARFIN DANIEL J. McNAMARA
CHARLES L. TROWBRIDGE RICHARD L. JOHE JOSEPH MUSHER
ROBERT C. WINTERS FREDERICK P.SLOAT RoBERT H, TavyLOR

*For terms exprring at annual meeting of the year given.

The 1972 annual meeting will be held in 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 Brusscls under the
auspices of the Permanent Committee for International Congresses (Comite Permanent
des Congres Internationaux d'Actuaires). This orgamization provided continuity of
arrangements for successive International Congresses, the last of which was held 1n 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 organization was changed to the International Actuarial Association
in 1968. The Association cooperates with special Organizing Committees of the host
nations to prepare the work of International Congresses and assists in the publication of
the proceedings of such Congresses. It also 1ssues each year a bulletin which hsts the
membership of the Association and brings together selected information on uctuurial
organizations, actuarial publications, and highlights of insurance developments in various
countries

Individual actuaries in North America can support the work of the International Ac-
tuarial Association by joiming the United States or Canadian sections of the Association
Membership in the Association is one of the prerequisites for membership in and attend-
ance at International Actuarial Congresses. Currently the annual dues for membership
are 150 Belgian francs: a sum of $4.50 should bc remitted to the order of the Society of
Actuaries in payment of these dues and incidental minor expenses. A notice about these
dues, which are payable by July |, will be mailed each spring. A late fee of $1.50 will be
charged all those who pay their dues on or after July 1.

Inquiries regarding the lInternational Actuanal Association should be directed to
either

Secretary for United States Section
International Actuartal Association
Edward A. Lew

Metropolitan Life Insurance Company
One Madison Avenue

New York, New York 10010

Secretary for Canadian Section
International Actuarial Association
Archie R. McCracken

Vice President and Chief Actuary

North American Lifc Assurance Company
105 Adclaide Street, West

Toronto 1, Ontario, Canada
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ASTIN SECTION.

ASTIN (Actuarial Studies in Non-Life Insurance) is the first section of the Inter-
national *Actuarial Association to be formed under the revised regulations adopted in
1957 at the XVth International Congress in New York. It was established to study appli-
cations of modern statistical and mathematical methods i the field of non-life Insurance.

[t has for its aims the promotion of actuarial research in general insurance and the
maintenance of contacts between actuaries, groups of actuaries, and others interested in
this field.

Membership in ASTIN s open to all members of the International Actuarial Associa-
tion upon apphcation and payment of annual dues of 250 Belgian francs. Arrangements
have been made for these dues, amounting to $6.00, to be paid with the dues for member-
ship in the International Actuarial Assocation.

ASTIN publishes a Bulletin periodically as well as occasional papers on topics related
to its interests. These are made available only to members

At annual or biennial intervals colloquia are conducted on topics of spectal interest, and
these are hosted by national actuaral organizations Inquiries regarding ASTIN should
be directed to P J. H. Green, Secretary, ASTIN, 130 Fenchurch Streei, London, E C. 3.,

England There will be no Colloguium in 1972 because of the International Congress in
that yeur,

The members of the Committee of ASTIN are:

Chairman . -+« ... JanJung—Swedcen

Vice President .. ... .. ... Hans Buhlmann—Switzerland
Secretary ... ... .. ... ..Peter J. H Green—Greut Britain
Treasurer . e e e .Paul Thyrion—Belgium .
Editor ... .. . .. .. .. ..HenryG. Verbeek—Nctherlands
Other Members .. ... ... .. .Paul Johansen—Denmark

Jeun Sousselier—France
"Giuseppe-Ottaviani— Italy
Charles C. Hewitt, Jr.—U. S A.
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FUTURE MEETINGS
OF THE CASUALTY ACTUARIAL SOCIETY

1972 Spring Meeting . ............ May 21, 22, 23, 24
Lake Lawn Lodge
Delavan, Wisconsin

1972 Annual Meeting " .. .......... November 9, 10
. Hotel St. Francis
San Francisco, California

1973 Spring Meeting .......... 1., May20,21,22,23
Nevele Country Club ™
Ellenville, New York

1973 Annual Meeting ............ November 11, 12, 13
Sheraton-Boston Hotel
Boston, Massachusetls

1974 Spring Meeting .. ........... May 19, 20, 21, 22 ‘
_ElConquistador Hotel & Club
Fajardo, Puerto Rico

1974 Annual Meeting ............ November 17, 18, 19
Marriott Motor Hotel
New Orleans, Louisiana

1975 Spring Meeting ............. May 18, 19, 20, 21
The Greenbrier
White Sulphur Springs,
West Virginia

1975 Annual Meeting ....... e November 16, 17, 18
. Le Chateau Champlain
N Montreal, Canada




