SOCIETY OF ACTUARIES
AMERICAN SOCIETY OF PENSION ACTUARIES
JOINT BOARD FOR THE ENROLLMENT OF ACTUARIES

COURSE 141 (EAl) Segment A
JOINT BOARD BASIC EXAMINATION

This is the May 1991 examination which has been released to
the public by the administering organizations.

141-04-91 Printed in U.S.A.



THIS PAGE WAS INTENTIONALLY LEFT BLANK



at (o) estion 1

Selected commutation functions:

x D, M,

45 165.6518 27.0649
46 154.2870 26.5371

Question 1

In what range is q ,°?
(A) Less than .0033
(B) .0033 but less than .0035
(C) .0035 but less than .0037
(D) .0037 but less than .0039

(E) .0039 or more



Data for Question 2

Actuarially equivalent annuities:
$300 per month for life to annuitant, with no death benefit.

$160 per month for life to annuitant, with 100% continuing to surviving
spouse for life.

$K per month for life to annuitant, with 50% continuing to surviving spouse
for life.

Question 2

In what range is K?
(A} Less than $160
(B) $160 but less than $180
(C) $180 but less than $200
(D) $200 but less than $220

(E) $220 or more



ata fo estion 3

Date of loan: 1/1/91.
Amount of loan: §5,000.
Date of first payment: 1/31/91.
Frequency of payments: Monthly.
Amount of each payment: Level.
Length of loan: 5 years.

Interest rate: 12% per year, compounded annually.

Question 3

In what range is total interest paid during the fourth year of the loan?
(A) Less than §150

(B) §$150 but less than $220

(C) $220 but less than $290

(D) $290 but less than $360

{E) $§360 or more



ata for e 4
Provisions of an annuity policy for a person born on 1/1/4l:
Issue date: 1/1/91.

Monthly benefit: §100.
Benefit commencement age: 65,

Death benefit prior to age 65: Sum of annual premiums without interest

8s of the end of the year of death.

Net annual premium: Payable each January 1 prior to attainment of age 65.

Selected commutation functions:

x M, R, D, N, N,

50 1,029 21,392 1,999 33,295 32,379

65 687 8,076 996 10,607 10,151
Question 4

In vhat range is the net annual premium?
(A) Less than $650

(B) §650 but less than §750

(C) $750 but less than $850

(D) $850 but less than $950

(E) $950 or more



Date for Question 5

Date of offering of a perpetuity: 1/1/91.

Dividend dates: 3/31, 6/30, 9/30, and 12/31 each year.
Amount of dividend each quarter in 1991: §1.

The quarterly dividend each year is 8% greater than the prior year’s quarterly
dividend.

Purchaser’s yield rate: 10% per year, compounded annually.

Question 5

In what range 1is the purchase price of the perpetuity as of 1/1/91?
(A) Less than $207

(B) §$207 but less than $212

(C) $212 but less than $217

(D) $217 but less than $222

(E) $222 or more



Data for Question 6

Expected number of deaths and terminations over a four-year period for 10,000
active employees age 35:

Actives
Beginning Active
ear of Year Peaths e nations
1l 10,000 150 900
2 8,950 152 625
3 8,173 155 409
4 7,609 160 304

Deaths and terminations are expected to occur uniformly throughout the year.

Rates of mortality for terminated employees are the same as for active employees.

Question 6

In what range 1is the probability that an active employee age 35 will be alive
at age 37, whether active or terminated?

(A) Less than .96695

(B) .96695 but less than .96700
(C) .96700 but less than .96705
(D) .96705 but less than .96710

(E) .96710 or more



ata for estion 7
Date of locan: 1/1/90.
Amount of loan: $20,000.
Date of first payment: 1/31/90.
Frequency of payments: Monthly.
Number of payments: 60.
Interest rate: 9% per year, compounded monthly.

On 1/1/91, the amount of monthly payment was renegotiated using an interest rate
of 12% per year, compounded monthly.

Question 7

In what range is the outstanding balance of the loan as of 4/1/91?
(A) Less than $14,400

(B) $14,400 but less than $14,5900

(C) $14,900 but less than $15,400

(D) $15,400 but less than $15,900

(E) $15,900 or more



ata for Question 8

Annuity A: Annuity for 5 years certain only, issued at age 60, with annual
payments of $11,000 beginning at age 60.

Annuity B: Life annuity with 5 years certain, issued at age 60, with annual
payments of $6,000 beginning at age 60.

Annuity C: Life annuity, issued at age 60, with annual payments of §$14,000
beginning at age 65.

Expense loading for Annuities B and C: X% of gross single premium.

The net single premium for Annuity A and the gross single premiums for Annuities
B and C are identical in amount.

Question 8

In what range is X?
(A) Less than 4.0%
(B) 4.0% but less than 4.6%
(C) 4.6% but less than 5.2%
(D) 5.2% but less than 5.8%

(E) 5.8% or more



ta uestjon 9
Date of loan: 1/1/91.
Date of first payment: 12/31/91.
Frequency of payments: Annual.

Amount of each payment: Level for first 3 years, then at a $3,000 higher
level for 7 remaining years.

Interest rate: 8% per year, compounded semiannually.

Cutstanding balance of loan as of 7/1/93: $45,000,

Question 9

In what range is the original amount of the loan?
(A) Less than $45,200

(B) $45,200 but less than $45,700

(C) $45,700 but less than $46,200

(D) §46,200 but less than $46,700

(E) §$46,700 or more



ata for Question 10
Annuity payable to three persons all age x:
$1,000 per month if all three are alive (1/3 to each).
$750 per month if only two are alive (1/2 to each).
§400 per month if only one is alive.

Selected annuity values:

INEE]

a,, = 6.258

REY

i, = 7.35

.02

a, = 9.194

Question 10

In what range is the present value of the annuity?
(A) Less than $90,000

(B) §90,000 but less than $105,000

(C) $105,000 but less than $120,000

(D) $120,000 but less than $135,000

(E) §$135,000 or more



Data for Question 11

Face amount of bond:

Purchase date: 1/1/91

§10,000.

Maturity value: $10,000.

Maturity date: 12/31/,05.

Coupon rate: 8% per year, compounded semiannually.

Coupon dates: 6/30 and 12/31.

The bond is callable at $10,150 on any coupon date from 12/31/00 through 6/30/05.

Question 11

In what range is the highest price which a purchaser can pay

8 yield of 6% per year

(A) Less than $11,500

» compounded semiannually?

(B) $11,500 but less than $11,700

(C) $11,700 but less than §11,900

(D) $11,900 but less than $12,100

(E) $12,100 or more

and be certain of



ata uestion
Characteristics of a stationary population of 500,000 members of a welfare plan.

Number of members age 65 or older: Twice the number of members under age
25.

Number of members reaching age 25 each year: 7,000.

Complete life expectancy at age 25: 60 years.

Annual contributions and benefits per member:

Annual Annual

Age Contribution Benefit

Less than 25 $ 0 $K
25 but less than 65 1,000 0
65 or older 0 2K

The fund balance is always $0.

Question 12

In what range is the annual benefit for each member age 65 or older?
(A) Less than $600

(B) $600 but less than $900

(C) $900 but less than $1,200

(D) $1,200 but less than $1,500

(E) $1,500 or more



ata for Question 13
Effective date of 8 decreasing annuity: 1/1/91.
Date of first payment: 4/1/91.
Frequency of payments: Quarterly.
Nunmber of payments: 40.
Quarterly decrease in payment: $300.
Interest rate: 8% per year, compounded quarterly.

Present value of remaining payments as of
1/1/96 (after 1/1/96 payment is made): $50,000.

Question 13

In what range is the first quarterly payment?
(A) Less than §11,500

(B) §11,500 but less than $11,700

(C) §11,700 but less than $11,900

(D) §11,900 but less than $12,100

(E) 812,100 or more



Ratas for Question 14

Annuity for Smith: $10,000 payable each 12/31 after death of Brown.
Interest rate: 7% per year, compounded annually.

Probability of death at any age x: Based on 1, = 100 - x.

Ages as of 1/1/91: |

Smith: 70.
Brown: 97.

Question 14

In vhat range 1is the present value of Smith’s annuity as of 1/1/91?
(A) Less than $70,000

(B) 870,000 but less than $71,500

(C) 871,500 but less than $73,000

(D) $73,000 but less than 874,500

(E) 874,500 or more



Data for Question 15

Summary of all assets in a pension fund:

Type of jinvestment Value as of 1/1/91 interest Rate

Certificate of deposit $100,000 Btperyuar,compoundedquarterly
Savings account 100,000 6% per year, compounded monthly
Mortgage 100,000 12tperyear.compoundedmonthly

Provisions of mortgage:

Frequency of payments: Monthly.

Number of payments: 360.

Date of first payment: 1/31/91.
All payments from the mortgage are immediately invested in the savings account.
Contributions for 1990: $0.

Pension payments for 1991 (payable from the savings account):

7/1/91: §50,000
10/1/91: §55,000

The mortgage is carried at amortized value.

Question 15

In what range is the value of the fund’s assets as of 1/1/9217
(A) Lless than $215,425

(B) $215,425 but less than $217,425

(C) $217,425 but less than $219,425

(D) §$219,425 but less than $221,425

(E) $221,425 or more



ta

or estion 16

Normal retirement benefit:

$833.33 per month.

Preretirement death benefit: $10,000 payable at the end of the year of death.

Actuarial assumptions:

Interest rate:

Retirement age: 65,

Data

for sole participant:

Date of birth: 1/1/29
Status as of 1/1/91:

Active.

Selected commutation functions:

x D, N,

62 1,251 12,326
63 1,149 11,075
64 1,054 9,926
65 965 8,872
66 881 7,907

Question 16

In vhat range is the sum of the present values

and the retirement benefit

(A)
(B)
©
(D)
(E)

Less than §67,500

$67,500 but less than
$69,500 but less than
$71,500 but less than

$73,500 or more

as of 1/1/917

$69,500
$71,500

§73,500

7% per year, compounded annually.
Preretirement terminations other than deaths: None.

of the preretirement death benefit



ts fo t 7
Death benefit of a whole life
insurance policy issued at age x: $100,000, paid st the end of the year of
death.
Interest rate: O% per year.
Selected values:

e = 40.0

x

px - pl" - ‘98

Question 17

In vhat range is the net level premium reserve at the end of two years?
(A) Less than $860

(B) §$860 but less than §$890

(C) $890 but less than §920

(D) $920 but less than $§950

(E) 8950 or more



ata for Questjon 18
Interest rate: 7% per year, compounded annually.

Selected annuity values:

(12

x a,
65 8.51
66 8.29
67 8.06

Question 18

In what range is the probability that a person age 65 will die within two years?
(A) Less than 5.0%

(B) 5.0% but less than 5.5%

(C) 5.5% but less than 6.0%

(D) 6.0% but less than 6.5%

(E) 6.5% or more



Data for Question 19

Date of loan: 1/1/91.

Amount of loan: $10,000.

Date of first payment: 12/31/91.
Frequency of payments: Annual.
Number of payments: 10.

Amount of each payment: Doubles every other year (for example, payment on
12/31/93 is double the payment on 12/31/91).

Interest rate: 7% per year, compounded annually.

Question 19

In what range is the first payment?
(A) less than $260

(B) 8260 but less than $310

(C) §310 but less than $360

(D) $360 but less than $410

(E) $410 or more



Data for Question 20

Annual deposit to a savings account: 3% of annual compensation rate, paid at
mid-year.

Assumed interest rate: 7% per year, compounded annually from date of deposit.

Assumed compensation increases: 5% per year, effective as of the beginning of
each year.

Question 20

In what range is projected account balance at the end of 20 years as a percentage
of compensation in the 20th year?

(A) Lless than 72%

(B) 72% but less than 73%
(C) 73% but less than 74%
(D) 74% but less than 75%

(E) 75% or more



ata for Question 21
Interest rate: 5% per year, compounded annually.

Selected commutation functions:

x D, N, s, M, R,

35 17,893.64  314,517.9 4,601,946 2,916.601 95,377.69
36 17,022.44  296,624.3 4,287,428 2,897.480 92,461.08
37 16,192.33  279,601.9 3,990,804 2,877.961 89,563.60

Face amount of a whole life insurance policy: $§100,000 for first year,
increasing $5,000 per year
thereafter, payable at the end
of the year of death.

Annual premium: P at issue, increasing by .05P per year thereafter.

Age of Insured at issue: 35.

Question 21

In wvhat range i{s the premium for the second year?
(A) Less than $1,430

(B) §$1,430 but less than $1,450

(C) §1,450 but less than $1,470

(D) $1,470 but less than $1,490

(E) 81,490 or more



ata for Questio
Smith’s age as of 1/1/91: 65,
Brown's age as of 1/1/91: 60.

Selected values from a mortality table:

x 1,

60 1,000
61 982
62 963
63 943
64 922
65 900
66 877
67 853
68 828
69 802
70 775
71 747

Question 22

In what range is the probability as of 1/1/91 that at least one of Smith and
Brown will die in 19947

(A) Less than .0485

(B) .0485 but less than .0490
(C) .0490 but less than .0495
(D) .0495 but less than .0500

(E) .0500 or more



ata fo est 3
Selected values:
q, = 0.20
9= K
q..= 0.80
q.,=1.00

e, = 1.25

Question 23

In wvhat range is K?

(A) Less than .4

(B) .4 but less than .5
(C) .5 but less than .6
(D) .6 but less than .7

(E) .7 or more



ta ue o 4
Interest rate: 7% per year, compounded annually.
Selected probabilities and annuity value:
g, = .005616
q. = .006196

8, = 12.07873

Question 24

In wvhat range is a,,?
(A) Less than 11.50
(B) 11.50 but less than 11.65
(C) 11.65 but less than 11.80
(D) 11.8B0 but less than 11.95

(E) 11.95 or more




ata for Questjion 25

Provisions of loan:
Amount of loan: §25,000.
Interest rate: 10% per year, compounded annually.
Repayment: Lump sum at end of 20 years.

To repay the loan, Funds A and B are established so as to accumulate a combined
amount at the end of 20 years equal to the outstanding balance of the loan.

Level annual deposits payable

at end of year Fund A Fund B
Years 1 - 8 $3,500 $§0
Years 9 - 20 0 D

Interest rate per year,
compounded annually 7% 5%

Question 25

In what range is D7

(A) Less than $1,000

(B) $1,000 but less than $3,000
(C) §3,000 but less than $5,000
(D) §$5,000 but less than $7,000

(E) §7,000 or more
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