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(b) In terms of £, the qf_f_ective interest rate, express the
present value of a series of payments due as follows:

one dollar at the end of the first year, two dollars at
the end of the second year, three dollars at the end of
the third year, etc. in perpetuity.

(c) » men can be grouped into C combinations of 3 each.
(n — 1) men can be grouped into (C — 15) combinations
of 3 each.

What is the value of n?

(a) A company of soldiers consists of 3 officers, 4 sergeants,
and 60 privates.

(i) In how many ways can a detachment be made con-
sisting of an officer, 2 sergeants, and 20 privates?

(ii) In how many of these ways will the Captain and the
Top Sergeant appear?

(Do not take time to evaluate the factorials.)

(b) (i) How many signals can be made by hoisting 4 flags
of different colors one above the other, when any
number of them may be hoisted at one time?

(ii) How many with 5 flags?

(a) A perpetuity of $1,000 per year is changed to an annuity
due for 20 years. If money is worth 4%, find the annual
rent to the nearest dollar.

Given -1 — .0361
Sy

(b) A father leaves $50,000 to his two sons, aged 8 and 10
years. From the accumulation of this amount at interest
4% effective, each son is to receive an annuity for 10 years
beginning when he is 21 (first payment at age 22). If
both receive the same annuity, what is the annual pay-
ment (to the nearest dollar)?

am = 9.11090
2 = 64958
V18 = 60057

A man owes a debt of $6,000 which he may pay off either 1n
10 annual instaliments of $777.03 each or in 9 annual install-
ments of $844.14 each. If he chooses to pay it in 9 install-
ments, what part of the fifth payment will be for interest.and
what part will apply against principal?

Given v° = .783526.
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A certain type of pavement costs $X; per square yard and
must be replaced every ¢, years. Superior pavement costs
$X, per square yard and must be replaced every {, years.
The assumed rate of interest is 7.

Xo> X1 2> 6

If the capitalized costs (K; and K2) of both pavements
are found to be the same, express X; in terms of Xy and
annuities of #; and ¢, years.

If the going rate of interest decreased, what would happen

to the ratio of capitalized costs St ? Explain.
2

Construct a table showing the amortization of a debt of
$2,500 to be paid off in 5 annual payments with interest
at 5%.

= .230975.

8=

Find the purchase price for a $1,000 bond paying 3%
interest annually, to be redeemed at par in twelve years,
to yield 2% effective.

v12 at 2% — .78849.

PART Il

Find the critical values and points of inflection of the
following curve, and draw a rough sketch of the curve:

y = lhat 32212

Evaluate limit log—-
X—>n

n—Xx

A piece of wire 10 feet long is to be cut into two pieces,
one of which is to be made into a square and the other
into a circle. In order that the sum of the areas of the
two figures should be a minimum, what will be the length
of the piece of wire for the square?

Calculate the radius of curvature at the point (x,¥) on
the following curve:

y%+x%=a%

dx

Evaluate S
14+¥x+1
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(b) Find the first two terms in the expansion of tanx by
Maclaurins’ Theorem.

4. (a) Prove that the area of any segment of a parabola cut off

by a chord perpendicular to the axis of the parabola is 24
of the area of the circumscribing rectangle.

(b) Determine by Simpson’s rule (parabolic rule) the approxi-

mate area between the curve y —
the ordinates 0 and 6.

the x axis, and

12
14+«

5. (a) The function indicated below is a rational integral
function of less than the fifth degree. Of what degree is
the function? What is the value of u14?

U Uo U3 Uy uU; Ug Uq

30 30 28 25 22 20 20

(b) By means of Lagrange’s formula, show from given values
U5, 83,43 and u_sthat uy=—=—3uz-+us -+ .Su_z—2u_g.

6. (a) From the following data, obtain values for f (51) and

1 (52).
x= 50 51 52 53 54 55 56
f (x) = 3.684 3.756 3.780 3.803 3.826

(b) Represent the function x*— 12 x3 + 42 %2 — 30 x 4 9 and
its successive differences in factorial notation.

7. Given the following table of values of #;.,, estimate the value

of #23.17
x =15 y=20 y=25
20 5.947 4418 3.547
25 6.046 - 4.530
30 6.144

8. Sum the following series to » terms by the method of finite
differences.

14312 +7-

3 + 13[4 +21:(5 + -
PART Il

1. Name and define five commonly recognized types of averages
of a group of measurements, and outline briefly the character-
istics of each.
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2. (a) Define the “standard deviation.” What is its significance?

(b) The calculated linear correlation coefficient between
values of X and corresponding values of ¥ is . The
standard deviation of the X series is g, that of the ¥
series is b,

Derive an expression, in terms of ¢, b, and 7, for the
standard deviation of Z, where Z equals the sum of
corresponding values of X and V.

(a) By the method of least squares, fit a straight line and a
second degree parabola to the following data:

Year 1935 1936 1937 1938 1939
Gold Stock
(Billion $) ........... 10 11 13 16 20

(b) By a comparison of the standard error of estimate for the
straight line with that of the parabola, detérmine which
formula gives the closest fit to the raw data in Prob-
lem 3.(2).

Index numbers for “installment payments” and “bond interest
paid” are as follows over a six month period :

Jan. Feb. Mar. Apr. May June
Installment payments..... 90 94 98 103 106 110
Bond Interest Paid .. ... 102 103 104 105 106 107

A correlation coefficient has been calculated from these figures.
What points would you consider in appraising the significance
of such calculation, and such calculations in general ?

Prepare journal entries for the following transactions:

Jan. 2 Purchase of goods worth $500 from Doe, on account
—terms 2%, 10 days.
“ 3 Payment of wages of $100, in cash.
Cash sales of $50.
Sale to Roe on account, $200—terms 1%, 10 days.
Doe’s bill is paid.
Advance $10 to petty cash.
Roe returns goods worth $40.
Jones bought goods worth $300, paying $150, the bal-
ance being on account—terms 1%, 10 days.
“ 14 Donation of $25 cash to charity.

—
O 00O Ol
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Jan. 15 Advance of $60 to Smith, a salesman.
“ 16 Telephone bill of $75 is paid.
“ 20 Roe pays his bill.
“ 21 Jones pays his bill.

6. Assuming that there are no other special journals, set up an
analytic cash journal adequate to handle such of the trans-
actions in 5 as involve the cash account, and make the appro-
priate entries.

7. A company organized January 1, 1939 suffers a loss by fire of
its merchandise just before taking inventory December 31,
1941. The inventory made immediately after the fire is $25,000.
The books disclose the following:

1939 1940 1941
Inventory at the beginning of
year . 80,000 50,000 40,000
Purchases ... . 220,000 255,000 305,000
Purchase Returns ... ... 20,000 5,000 5,000
Sales ... _____.___ 466,000 525000 482000
Sales Returns .. . .. .. _ 6,000 5,000 2,000

Determine the cost to the Company of the merchandise de-
stroyed by fire.

8. It has been said that the normal use of machinery can be

regarded as a process of converting the asset “Machinery” into
the asset “Cash.” Answer the following problem in such a way
as to demonstrate the truth of this saying.
A company buys a machine for $10,000, paying for it out of
current cash resources. The company assumes that each year
the machine will depreciate 109 of its original cost, and at the
end of ten years the machine is actually discarded as worthless.
Give examples of journal entries involving each account in
which the machine figures during its progress from purchase
to discarding. (Disregard expenses of installation and re-
moval). Explain why the $10,000 is not a net loss to the com-
pany, assuming normal accounting procedure and normally
profitable business operations.

PART 1V

1. (a) A table is divided into six squares numbered 1 to 6. A
player places a coin on a certain square. Three dice are
thrown. If the number thus backed appears, once, twice,
or thrice, the player receives back his own coin together
with one, two or three other respectively of the same
value. In any other event, he loses his stake. Show that
the advantage in the long ran lies with the “banker”.
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(b) Six cards are chosen at random from a pack of 52. Find
the chance that: ,
(1) Three will be black and three red.
(2) At least one will be black.

Do not take time to evaluate factorials.

(a) Two players of equal skill are playing a set of games.
They stop playing when A needs 3 points to win and B
needs 2 points. If the stake is $80, what share ought
each to take?

(b) A man has 10 coins, all identical except that one coin has
2 heads. He takes one coin at random and tosses it 5
times. It falls heads each time. What is the chance that
it is the coin with 2 heads?

(a) Five coins are tossed, and » of them fall heads. These
n coins are tossed again, and three fall heads. What is the
probability that » — 4?

(b) P makes a bet of $8 to %120 that three races will be won
by three horses A, B, C, against which the betting is 3 to
2, 4 to 1, and 2 to 1, respectively. The first race having
been won by A, and it being known that the second race
was won either by B, or by a horse D against which the
betting was 2 to 1, find the value of P’s expectation.

(a) There are two purses, the first of which contains 2 pennies
and 9 dimes, the second 8 pennies and 3 dimes The
purses are placed in a bag and one is drawn at random.
Three coins are removed, and are found to be one penny
and two dimes. The other purse is then given to a child
who is told to draw one coin and keep it. What is his
expectation?

(b) A certain stake is to be won by the first person who throws
an ace with an octahedral die. If there are four persons,
what is the chance of the fourth?

(a) Given m,, the central death rate, is .01.
What is the value of p,?

(b) What is the difference between the complete expectation
of life and the probable lifetime of a person of age x?

(c) What is the Law of Uniform Seniority ?
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Interpret in words the following expressions:
1-) nEy - nEI:/

N
2’) m{naz ')-) mpzs:fm

(b) Represent the expressipns in Problem 6. (a) in terms of

(a)

(b)

commutation symbols.

The New York Worknien’s Compensation Law in fatal
cases provides benefits to widows equal to 309 of the
deceased’s wages, and to each child 10% of the wages
until he reaches the age of 18 providing the widow is alive
and does not remarry. Upon the death or remarriage of
the widow, each child receives benefits equal to 15% of
the deceased’s wages until the age of 18. Total benefits
payable to all dependents at any one time are limited to
6624 % of the deceased’s wages. The table for the present
value of benefits to the fourth youngest child in Bulletin
190 of the New York Department of Labor is calculated
from the following formula:

B 57— = R
15 18783 -5 1z T8y — 3% 4QA77:1874]

If the age of the widow is x, and that of the fourth young-
est child v, express in words the meaning of this formula.

A person age 30 wants to provide for himself at age 60
an annuity certain for $1,000 for 10 years, followed by a
contingent annuity of $1,000 for 10 years. If the policy
is to be paid for in 30 annual payments, determine the
net annual premium.

N3o = 580,000 Dgo == 7,000
Neo= 80,000 Dzo = 4,000
Nzo— 26,000 Dyo = 1,000
Ngo= 4,000 a5 —= 8.3

8 Prove the equivalence of the prospective and retrospective

1.

methods of valuation of life insurance policies.

PART V

(a) Differentiate between the application of minimum pre-

miums and minimum charges as set forth in the Compen-
sation Manual. Justify application of minimum charges.

(b) What are the important provisions of the Standard Excep-

tion Rule as set forth in the Manufacturers and Contrac-
tors Liability Manual?

2. (a) Give the standard exclusions which are contained in the

garage liability policy.
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(b) What operations or transactions and what parties in inter-
est call for the issuance of the following types of bonds:
(1) Fidelity
(2) Contract
(3) Fiduciary

3. (a) Give details of application of co-insurance prirciple as it
is applied in the writing of Mercantile Open Stock Policies.

(b) If an accident insurance policyholder changes to a more
hazardous occupation without notifying the Company,
what would be the basis of settlement in the event of a
claim?

4. (a) An insured has a boiler policy including personal injury
coverage which contains a limit of $25,000. Through the
insured’s negligence an accident occurs to the insured’s
boiler and the claim adjuster obtains the following facts:

(1) fire damage to the insured’s property $10,000
(2) damage to neighbor’s property $5,000

(3) damage to insured’s property not by fire but in-
cluding boiler $10,000

(4) personal injury losses involving members of the
public as follows: injured A, $10,000; injured B,
$6,000; and injured C, $4,000

(5) insured has public liability policy containing stand-
ard limits.

Develop total cost to carrier of the boiler policy and give
the order in which amounts will be payable.

(b) Briefly explain need for Grantors’ Protective Liability
Insurance.

5. (a) Why are losses segregated into serious, non-serious and
medical divisions in developing Workmen’s Compensa-
tion Manual Rates?
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(b) What are the criteria for 100% state credibility which are
used in the classification pure premium calculation of the
Workmen’s Compensation Ratemaking procedure?

Outline the fundamental steps followed in determining loss
constants and their off-setting reductions. In this calcula-
tion do you feel exceptional treatment should be given in the
handling of experience developed on short term policies?

(a) For what lines of insurance are costs other than Indemnity
and Medical payments included as a part of the pure pre-
mium? For what lines do these costs represent a substan-
tial portion of the pure premium ?

(b) Outline the general functions of National Pure Premiums
as they are used in casualty rate making.

Give four different bases of exposure used in casualty insur-
ance rate making. Select a line or classification of business
where each exposure base is used and explain why that particu-
lar exposure base was used in preference to others.
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EXAMINATION FOR ADMISSION AS FELLOW

PART 1

1. Two important considerations in the analysis of fixed interest
bearing securities are:
(a) Earning capacity
(b) Property Value

Discuss the relative merits of these considerations in the deter-
mination of the investment desirability of such securities.

2. (a) Do you believe the investment of the assets of an insur-
ance company in the capital stock of another insurance
company is desirable?

(b) Discuss the insurance company as an intermediary invest-
ment institution.

3. The following exhibit shows the distribution of assets of the
average casualty company as of December 31, 1933.
Estimate the distribution as of December 31, 1941 and give the
reasons underlying the changes.

% of Total
Real Estate ... ... ... . 5.3%
Mortgages .. et . D2
United States Government Bonds . . e 122
State, Municipal and Other Government Bonds 10.8
Railroad Bonds . e e e e 13,6
Public Utility Bonds . ... .. .. ... .. 113
Miscellaneous Bonds .. . . ... .. ... 4%

Total Bonds...__._. . ... ....._._ 5286
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% of Total

Insurance Stocks..... 2.5%
Bank Stocks.._._ ... 29
Railroad Stocks.... 2.8
Public Utility Stocks 3.9
Miscellaneous Stocks .. 6.2

Total Stocks 17.6
Cash 6.3
Premiums in transmission — 9.6
Other Assets 34

Total Admitted Assets..._.___ . 100.0

(a) Define the boundaries of the Maritime Jurisdiction of the
United States.

(b) Many states impose time limits within which a claim for
compensation may be presented. Would such limitations
ordinarily be valid when applied to claims in existence
at the time the limitations are made effective ?

What are the essential elements of a valid written insurance
contract?

(a) Define:
(1) Express warranties
(2) Descriptive warranties
(3) Representations

(b) A judgment of $35,000 is rendered against a policyholder
having a liability policy providing $50,000,/50,000 limits.
The primary carrier, a New York Company, is found to
be insolvent and able to pay fifty cents on the dollar.
What is the liability of a New York reinsurance carrier
which provided the primary carrier with excess insurance
coverage over $25,000/25,000 limits and why ?

Distinguish between chances and uncertainties and state the
relationship of the chances to the uncertainties when the
chances of an occurrence are zero and even, respectively.

Discuss the following, considering only the economic theory of
risk and insurance:

(1). Contingency loading in Workmen’s Compensation Rate
Making procedure

(2) Safe Driver Reward Plan

(3) Merit Rating Plans.
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PART 11

(a) What changes in compiling Workmen’s Compensation and
Employer’s Liability Unearned Premium Reserves are re-
quired under a recent ruling of the Massachusetts Insur-
ance Commissioner ?

(b) Outline the shortcomings of the Dutch Remarriage Table
in figuring Lump Sum Settlements and Loss Reserves for
Workmen’s Compensation Cases where remarriage is a
factor.

. Discuss the relative merits of using a daily, monthly or yearly
pro rata method in setting up Unearned Premium Reserves for
Financial Statement purposes, and give an example under
which each method should be used in order to produce a rea-
sonably accurate Financial Statement.

(a) Comment on the desirability of carrying special “Depres-
sion” Loss Reserves on Bonding Lines. Briefly outline a
method for accumulating such Reserves.

(b) Discuss the desirability of setting up a Special Reserve for
Reopened Claims. Outline a method that might be used
for determining the amount that should be set aside in
such a Reserve.

(a) The result of the application of Retrospective Rating to
Compensation Risks show that the Retrospective Premium
is substantially less than the Standard Premium. If a
company has, a large amount of its Compensation Pre-
mium Volume written on a Retrospective Basis, would
special consideration have to be given to this factor in the
calculation of its Unearned Premium Reserve? Explain.

(b) What changes were made in Schedule “P”, Part 1, during
1940, and what was their effect on the Aggregate Loss
Reserve for the average company ?

(a) Describe at least six internal reports which should be
compiled by the statistician of a Multiple Line Casualty
Company and briefly describe the purpose of each report.
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(b) Discuss the relative value of Loss Ratios and Accident
Frequency Ratios in judging the inherent loss produc-
ing elements of small and large Compensation Risks,
respectively.

Assume that you have been requested to make suggestions that
would reduce the work in both company offices and ratemaking
bureaus in connection with the compilation of Automobile
Rate Statistics as an economy for the duration of the present
emergency. What changes would you suggest to achieve this
end with the minimum of loss in the value of the results?

(a) What Bureaus or Organizations compile statistics on the
following subjects:
(1) Factory Employment and Payrolls By Industries

(2) Commercial Failures By Districts
(3) Index Of Industrial Production

(b) Define “Convention Values” and justify their use.

What is the theory underlying the Minimum Reserve Require-
ment of Schedule “P”? What is the principal advantage of
Schedule “P” and what is its principal disadvantage from the
standpoint of an insurance commissioner interested in the sol-
vency of insurance carriers?

PART il

(a) Explain and justify the action taken by the National
Council on Compensation Insurance as respects the use
of experience developed on National Defense Contracts
which are written under the Comprehensive or War
Department Rating Plan.

(b) Describe the method currently in use for determining dis-
counts in connection with deductible coverages for the
General Liability Lines.

(a) Outline the principal features of the so-called “Compre-
hensive or War Department Rating Plan.”

(b) Discuss the fundamental principles underlying the Chemi-
cal and Dyestuff Rating Plan,
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3. Outline the principal features of the Pennsylvania Retrospec-

tive Rating Plan, describing how it differs from the Workmen'’s
Compensation Retrospective Rating Plan now in use in many
of the states under the jurisdiction of the National Council.

(2) Much has been said to the effect that the Casualty Com-
panies should be relieved of the possibility of loss under
their Compensation Policies which would result from
enemy attack. Would you advocate that the Compensa-
tion Laws be amended to exclude such injuries because
the loss costs for such injuries are not contained in the
Compensation Rates now in effect? If you do not favor
this as a solution to the problem, what would you
advocate ?

(b) It has been recently advocated in the Congress of The
United States that the Social Security Administration pay
indemnity to dependents of captured island base contrac-
tor’s employees. Do you believe that this is a function of
the Social Security Administration? Explain.

(a) Discuss the advantages and disadvantages of experience
rating as applied to Unemployment Compensation.

(b) What is the Ohio Formula for the computation of ‘Un~
employment Benefits?

. Outline the principal features of the new “New York Motor
Vehicle Safety-Responsibility Act” and discuss its advantages
and disadvantages from the standpoint of the general public.

(a) Discuss the possible future effects on non-defense business
rating practices of the adoption of the Comprehensive or
War Department Rating Plan.

(b) Taking into consideration the following:
(1) Gasoline and tire rationing;
(2) Blackouts;
(3) Discontinuance of new car and part manufacturing;
(4) Decrease in the driving population between the ages

of 21 and 35.

What changes would you recommend in the Private Pas-
senger Liability and Property Damage Rates?
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8. Give the principal features of what you would consider to be
an ideal Excess Reinsurance Agreement for a Multiple Line
Casualty Company having $10,000,000 in Assets, $2,500,000 in
Surplus to Policyholders and $8,000,000 of Premium Writings
divided in the following manner:

(1) Automobile Casualty Insurance 40%
(2) Workmen’s Compensation and
Employer’s Liability (incl. O. D.) 40%

(3) Fidelity and Surety 5%
(4) Accident and Health 5%
(5) Boiler and Machinery 5%

(6) Public Liability and Property Damage 5%



