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Data for Question 1

Purchase date of a perpetuity-due: 1/1/2000.
Level payment amount: $100.
Frequency of payments: Annual.
Cost of perpetuity: $1,100.
Interest rate for perpetuity: %, compounded annually.

Immediately following the payment on 1/1/2014, the remaining future payments

are sold at a yield rate of i%. The proceeds are used to purchase an annuity
certain as follows:

Term of annuity: 10 years.
First payment of annuity: 1/1/2018.

Frequency of annuity payments: Semi-annuai on January 1 and July 1.

Interest rate for annuity: %21% compounded annually.

Question 1

In what range is the semi-annual annuity payment?
[A] Lessthan §75

[B] 375 but less than $77

[C] $77 but less than $79

[D] $79 butless than $81

[E] $81 or more
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Data for Question 2

Smith’s age at inception of mortgage: 40.

Mortgage inception date; 1/1/2000.

Amount of mortgage: $100,000.

Term of mortgage: 9 years.

Timing of payments: Annually at the end of each year.

On 1/1/2000 Smith purchases an insurance policy which will make the remaining
mortgage payments in the event of his death prior to the last payment.

Interest rate: 4% per year, compounded annually.

Selected annuity factor: a5 = 76923

Question 2

In what range is the present value of Smith's death benefit on 1/1/2000?

[A] Less than $6,750

[B] $6,750 but less than $7,750
[C]  $7,750 but less than $8,750
[D]  $8,750 but less than $9,750

[E]  $9,750 or more
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Data for Question 3

Smith, age 70, considers the purchase of a single premium $10,000 whole life

policy with death benefits payable at the end of the year. The net single premium
is $7,000.

He decides to delay the purchase until age 73 and invests the $7,000 for the
three year period.

At age 73, Smith’s fund is exactly equal to the age 73 net single premium for the
insurance.

Selected values:
X |

X LS
70 100
71 96
72 90
73 80

Interest rate for the insurance: 6% per year, compounded annually.

Yield rate for the investment: X% per year, compounded annually.

Question 3

In what range is X%?

[A] Lessthan 1.9%

1
|
[B] 1.9% but less than 2.4%
[C] 2.4% but less than 2.9%

|

[D] 2.9% but less than 3.4%

[E] 3.4% or more
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Data for Question 4

Smith, Brown, and Green are all age 81.
ey = 9.8694
€51 =9.3315

Pao = 0.8642

Question 4

In what range is the probability that at least two of the three will die prior to
attaining age 837

[A] Lessthan 0.0230

[B] 0.0230 but iess than 0.0240
[C] 0.0240 but less than 0.0250
[D] 0.0250 but less than 0.0260

[E] - 0.0260 or more
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Data for Question 5

Twenty $5,000 bonds, each with the same purchase price, are purchased on
1/1/2000. They are to be redeemed one each year starting 1/1/2015.

Coupon rate: 4% per year, payable semiannually.

Yield rate for entire series: 5% per year, compounded semiannually.

Question 5

What percentage of the bonds has a vield rate higher than 5% per year,
compounded semiannually?

[A]  40%
B] 45%
[C] 50%
D] 55%

[E] 60%



Z.000

Data for Question 6

Smith and Brown both retire at 1/1/2000. Each receives $500 at the beginning of
each month as life annuities. Both are age 80 as of 1/1/2000.

P is the probability as of 1/1/2000 that Smith will receive no more than $12,000
and that Brown will receive at least as much as Smith but no more than $18,000.

Selected values:

X Gx

80 0.0813

81 0.0885

82 0.0962

83 0.1043
Question 6

In what range is P?

[A] Lessthan 1.25%

[B] 1.25% but less than 2.00%
[C] 2.00% but less than 2.75%
[D] 2.75% but less than 3.50%

[E] 3.50% or more
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Data for Question 7

On 1/1/2000, Smith takes a loan of $5,000. The loan agreement requires monthly
payments, beginning on 1/31/2000, of 2% of Smith's monthly compensation.

Interest rate for the loan: 12% per year, compounded monthly.

Future compensation increases: 5% per year, effective each January 1.

Smith's compensation during 2000: $3,000 per month.

Question 7

In what range is the outstanding balance of the loan as of 1/1/2002?
[A] Less than $4,660

[B] $4,660 but less than $4,680

[C] $4,680 but less than $4,700

[D]  $4,700 but less than $4,720

[E] $4,720 or more



Data for Question 8

6=.07

The modified duration of a 20-year bond with 7% annual coupons with a maturity

and par value of $1,000 is y.

Question 8

In what range is y?

(Al

[B]

Less than 10.50

10.50 but less than 10.70
10.70 but less than 10.90
10.90 but less than 11.10

11.10 or more

10

2000
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Data for Question 9

Type of insurance policy: Term to age 65.

Age of insured at issue: 35.

Death benefit: $100,000 payable at end of year of death.

Interest rate: 7% per year.
Selected commutation functions:

X D N

AN —X X
35 894,190 12,364,661
36 864,024 11,470,471
65 94,414 868,053
66 86,246 773,639
Question 9

In what range is the level net annual premiurh for the policy?

[A] Lessthan $415

[B] $415 butless than $425
[C] $425 but less than $435
[D]  $435 but less than $445

[E] $445 or more
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Data for Question 10

Terms of a 20-year annuity-certain:
Initial payment: $300 due 1/1/2000.
Payment pattern:
a) All payments are made on January 1.

b) Payments increase by $300 each year beginning 1/1/2001
through 1/1/2009.

c) Payments decrease by $200 each year begmmng 1/1/2010
through 1/1/2019.

Interest rate: 7% per year, compounded annually for the first 10 years;
6% per year, compounded annually thereafter.

Question 10

in what range is the present value of the annuity as of January 1, 20007?

[A] Lessthan $18,600

[B] $18,600 but less than $1 8;800
[C] $18,800 but less than $19,000
[D]  $19,000 but less than $19,200

[E] $19,200 or more

{

12
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Data for Question 11

Selected values from a two-decrement table:

g9 =0.009033
g =0.040747
1) =7120.0

Aséumptions: Deaths and withdrawals are uniformly distributed in each year of
age in their respective associated single decrement tables.

Question 11

is d
In what range is d';/'?

[A] Lessthan 288.0

[B] 288.0 butless than 290.0

[C] 290.0 butless than 292.0
e {D] 292.0 but less than 294.0

[E] 294.0 or more
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Data for Question 12

A city is analyzing the terms of two five-year contracts for park maintenance, with
each contract commencing 1/1/2000.

Terms of Contract A:

$20,000 per month in the first year, payments at the end of each month.

In each subsequent year, the monthly charge will be 2.75% higher than in
the prior year.

Terms of Contract B:

$10,000 on the 15" of each month and $10,000 at the end of each month
in the first year. In each subsequent year, the semi-monthly charge will be
2.50% higher than in the prior year. In addition, a one-time payment is to
be made on 1/1/2000 of $X.

Interest rate: 6% per year, compounded semi-monthly.

Question 12

In what range is $X so that the present values of the contracts are the same on
1/1/20007?

[A] Lessthan $1,670

[B] $1,670 but less than $4,688
[C] $4,688 but less than $7,706
[D] $7,706 but less than $10,724
[E] $10,724 or more
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Data for Question 13

Date of a loan: 1/1/1990. -

Amount of loan: $100,000.

Interest rate: 12% per year, compounded monthly.
Term of loan: 360 level monthly repayments.

First repayment date: 2/1/1990.

Immediately after making the 120" repayment, the borrower decides to add $Q to

each monthly repayment so that the loan will be repaid after having made a total
of 160 monthly repayments.

Question 13

In what range is $Q7?

[A] Less than $700

[B] $700 but less than $1,250
[C1 $1,250 but less than $1,800
[D]  $1,800 but less than $2,350

[E] $2,350 or more

15
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Data for Question 14

Type of insurance policy: 5-year increasing term insurance.
Initial death benefit: $10,000.

Annual increase in death benefit: 11%.

Interest rate: 7.00% per year, compounded annually.

Age at purchase: 75.

The death benefit is payable at the end of the year of death.

Selected values:

d,

=1.11, for all x.

X+1

%’1&:0_10

75

Question 14

In what range is the net single premium at age 757
[A] Less than $4,000 |

[B] $4,000 but less than $4,200

[Cl  $4,200 but less than $4,400

[D]  $4,400 but less than $4,600

[E] $4,600 or more

16
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Data for Question 15

All of the 10,000 participants in the XYZ Company Pension Plan are subject to
only the following two decrements:

Central rate of decrement from death: 0.02
Central rate of decrement from withdrawal: 0.10
There are no new entrants into the Plan and all participants are the same age.

Assumption: Total decrements at each age are uniformly distributed over the
“year of age.

Question 15

In what range is the expected number of participants in the Plan after one year?
[A] Less than 8,850

[B] 8,850 but less than 8,860

[C}] 8,860 but less than 8,870

[D] 8,870 but less than 8,880

[E] 8,880 or more
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Data for Question 16

For a certain population the survival function is:

s(x) = V100-x , for 0 < x < 100
10

Question 16

In what range is the probability that a member of that population age 19 will not
die between ages 51 and 647

[A] Lessthan 0.8770

[B] 0.8770 but less than 0.8870
[C] 0.8870 but less than 0.8970
[D] 0.8970 but less than 0.9070

[E] 0.9070 or more



o
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Data for Question 17

Market value of a pension fund:

Date Value
1/1/2000 $50,000
3/31/2000 60,000
6/30/2000 45,000
9/30/2000 40,000
12/31/2000 65,000

Contributions and benefit payments:

Date Contributions  Benefit Payments
4/1/2000 $ 0 $P
7/1/2000 17,000 P
10/1/2000 55,000 P

Dollar-weighted rate of return for 2000 using simple interest: 7.00%.

Question 17

In what range is the time-weighted rate of return for 20007

[A] Lessthan 6.00%

[B] 6.00% but less than 8.00%

[C]  8.00% but less than 10.00%
[D]  10.00% but less than 12.00%

[E] 12.00% or more

19
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Data for Question 18

An individual age 55 is purchasing a life insurance policy with the following death
benefits payable at the end of the year of death.:

Age Last Birthday Death
at Death Benefit

55 $10,000

56 : 7,000

57 5,000

58 or greater 0

Selected values:
€55 = 22.00
€5 = 21.20
es; = 20.40
es5 = 19.60

Interest rate: 7% per year, compounded annually.

Question 18

In what range is the benefit single premium for the life insurance policy?

[A] Less than $185.00

[B] $185.00 but less than $195.00
[C] $195.00 but less than $205.00
[D] $205.00 but less than $215.00

[E] $215.00 or more
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( Data for Question 19

A club has maintained a stationary population of 5,000 members during the last
30 years. A person can join only at age 30 and must resign at age 60 if still a

member. There are 100 total terminations per year before age 60. The average
age at termination is 35.

Question 19

In what range was the number of new members each year during the last 30
years?

[A] Lessthan 160

[B] 160 but less than 210
[C] 210 but less than 260
[D] 260 but less than 310

[E] 310 or more

21
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Data for Question 20

Data from a two-decrement table:

- 100-x
X ex

d " =e*-e*' forallx.

Question 20

In what range is p,("?

[A] Lessthan-0.75%

[B] -0.75% but less than 0.25%
[C] 0.25% butless than 1.25%

[D]  1.25% but less than 2.25%

[E] 2.25% or more

22




OO0

Data for Question 21

A $10,000 whole life insurance policy with the death benef t payable at the end of
the year of death is issued to an insured age 60.

Policy expenses:

$5 per $1,000 of death benefit, payable at the end of the year of death.
75% of first gross premium.

20% of second through tenth gross premium.

5% of eleventh and later gross premiums.

$10 at the beginning of each year.

Premiums are payable annually at the beginning of each year.

Selected commutation functions:

x_ N,
60 352,087
61 315,378
70 103,886

Interest rate: 8% per year, compounded annually.

Question 21

In what range is the gross annual premium?
[A] Less than $382

[B] $382 but less than $414

[C] $414 but less than $446

[D] $446 but less than $478

[E1  $478 or more
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Data for Question 22

Date of a loan: 1/1/2000.

Amount of loan: $X.

Date of first repayment: 12/31/2000.

Frequency of repayments: Annually.

Number of repayments: 10.

Amount of each repayment: $1,000.

Method of repayment:

One-half of the loan is repaid by the amortization method using an interest
rate of 7% per annum compounded annually.

The other half is repaid by the sinking fund method where the lender
receives 7% per annum, compounded annually, on this portion of the loan,
and the sinking fund accumulates at 6% per annum, compounded annually.

Question 22

In what range is $X?

[Al

Less than $6,900

$6,900 but less than $7,000
$7,000 but less than $7,100
$7,100 but less than $7,200

$7,200 or more
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Data for Question 23

Normal form of retirement benefit: Life annuity.
Monthly retirement benefit: $1,500.
Date of first payment: 1/1/2000.

Actuarial assumptions:
Interest: 7% per year, compounded annually.

Mortality: A unisex mortality table to which Gompertz's law applies.
Gompertz adjustment for a 5-year age difference: 3 years.

Participant and spouse data:
Participant’s date of birth: 1/1/1935.
Spouse's date of birth: 1/1/1940.

Actuarial equivalent monthly benefit under optional form: $P.

Actuarial equivalent optional form of payment: Joint & 75% contingent annuity,
with 120 months certain where the participant receives $P and in the event

of his death his survivor receives $0.75P. In no event will fewer than 120
payments of $P be made.

Selected commutation functions:

X gx_.. N (12) X _QL N (12)

60 147,589 1,448,584 70 59,915 455,486
63 114,940 1,054,865 73 43,574 300,400
65 96,496 842,966 75 34,602 222,026
68 73,034 588,741 78 23,614 134,863

Selected annuity value: é%f’ =728714

Question 23

In what range is $P?

[A] Less than $850

[B]  $850 but less than $1,000
[C] $1,000 but less than $1,150
[D]  $1,150 but less than $1,300

[E]  $1,300 or more

25
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Data for Question 24
Amount of a loan: $250,000.

Frequency of repayments: Quarterly, at the end of each quarter.

Nurﬁber of repayments: 100.

Interest Rate: 8% per year, compounded continuously.

Question 24

in which repayment does the principal component first exceed the interest
component?

[A] 64"
[B] 65"
[C] 66"
D] 67"

[E] 68"

26
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Data for Question 25
Selected annuity values:
ags = 9.70 as = 12.56

3gs:20 = 9.68 gs:50 = 9.48

Q65:20:50 = 9744.~

Question 25

In what range is ags| 55357
[A] Lessthan 5.0

[B] 5.0 butless than 6.0
[C] 6.0butlessthan 7.0
[D] 7.0 butless than 8.0

[E}] 8.0 ormore

8y, = 14.79

z0:50 = 12.51



2000 EA1-A

Answer Key
Question Number Answer Question Number Answer
1 B 14 B
2 E 15 -~ C
3 E 16 C
4 D 17 D
5 B 18 A
6 C 19 C
7 C 20 D
8 A 21 B
9 A 22 B
10 D 23 D
11 B 24 D
12 B 25 B
13 D -
28
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