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Datafor Question 1 (2 points)

Smith (age 30) purchases a single premium annuity on 1/1/2007 that has the following
characteristics:

Payments: $1 annually at the end of each year.

Term: Payments are for life with the final payment on the 12/31 following
Smith’ s death.

Selected actuarial values:

Ny, = 42738
Ny, = 40437

Interest rate: 5%, compounded annually.

Question 1

In what range is the single premium for this annuity?
(A)  Lessthan $17.65

(B)  $17.65 but less than $17.70

(C)  $17.70 but less than $17.75

(D)  $17.75 but less than $17.80

(E)  $17.80 or more
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Datafor Question 2 (3 points)

Sdlected actuarial values:

a, =10.0
a, = 9.0
a, = 8.0

Z :1000[Zt Py ‘Vt] + 500 th gk 42 Py ay+t+1
t=0 t=0

Question 2

In what range is Z?

(A) Lessthan 8,750

(B) 8,750 but less than 9,250
(C) 9,250 but less than 9,750
(D) 9,750 but less than 10,250

(E) 10,250 or more
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Datafor Question 3 (3 points)

Sdlected actuarial values:

-0 Py = 0.960
0B 105 = 0.125
Interest rate: 5%, compounded annually.

P = Theprobability that alife age 10 dies after age 40

Question 3

In what range is P?

(A) Lessthan0.85

(B)  0.85but lessthan 0.87
(C©)  0.87 but lessthan 0.89
(D)  0.89 but lessthan 0.91

(E)  0.91 or more
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Datafor Question 4 (4 points)

Smith (age 60) retires on 1/1/2007 and is offered the following distribution options from a
pension plan:

(1) Lifeannuity of $1,000 payable annually commencing on 1/1/2007.
(2) Lump sum of $15,000 payable at age 65 if Smithisstill alive.
Selected actuarial values:
l,=100—-x; 0<x<100
Interest rate: 6%, compounded annually.
Y= Thepresent value of (1) on 1/1/2007

Z=  Thepresent value of (2) on 1/1/2007

Question 4

In what rangeis|Y —Z|?

(A)  Lessthan $400

(B)  $400 but less than $800
(C)  $800 but less than $1,200
(D)  $1,200 but less than $1,600

(E)  $1,600 or more



Datafor Question 5 (2 points)

Sdlected values:

agz) —1.892447
a§2> —1.883280

Interest rate: i, compounded annually.

Question 5

In what rangeisi?

(A)  Lessthan 5.5%

(B)  5.5% but less than 5.9%
(C)  5.9% but less than 6.3%
(D)  6.3% but less than 6.7%

(E) 6.7% or more

2007
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Datafor Question 6 (3 points)

A perpetuity purchased on 1/1/2007 provides annual payments of $1 beginning on
12/31/2007.

Interest rate:  7.0%, compounded semi-annually.
X = Present value of the perpetuity.

Y= Modified duration of the perpetuity.

Question 6

In what rangeis |X —Y]|?

(A) Lessthan0.30

(B)  0.30 but lessthan 0.60
(©)  0.60 but less than 0.90
(D)  0.90 but lessthan 1.20

(B) 1.20 or more
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Datafor Question 7 (4 points)

Annuity I: 10-year decreasing annuity with annual payments beginning at the end
of the first year.
Payments begin at $100 and decline by $10 each year.

Annuity 1I:  15-year increasing annuity with annual payments beginning at the end
of the first year.
The first payment equals $30 and each subsequent payment is 5%
greater than the one preceding it.
Interest rate:  6.5%, compounded annually.
X=  Present value of Annuity |

Y= Present value of Annuity II

Question 7

In what rangeis |X - Y]|?

(A)  Lessthan $22

(B)  $22 but lessthan $29
(C)  $29 but less than $36
(D)  $36 but less than $43

(E)  $43or more



Datafor Question 8 (3 points)

2007

Data from a select and ultimate mortality table:

1 ¢ [x] ¢ [x]+1

65 991 980

66 975 963

67 957 944

68 937 923
Question 8

Inwhat range is 135G 66,1 ?

(A)
(B)
(©)
(D)
(E)

L ess than 0.06200

0.06200 but less than 0.06400
0.06400 but less than 0.06600
0.06600 but less than 0.06800

0.06800 or more

f[x]+2

966
947
927
905

x+3

948
928
906
883

X+3
68
69
70
71




Datafor Question 9 (3 points)

Data from amortality table:

Interest rate: 5%, compounded annually.

X
60
61
62
63

Question 9

Inwhat rangeis &, 5 ?

(A)
(B)
(©)
(D)
(E)

Lessthan 2.450

2.450 but less than 2.550
2.550 but less than 2.650
2.650 but less than 2.750

2.750 or more

2007

0«

0.0156
0.0169
0.0184
0.0201



2007

Datafor Question 10 (5 points)

Smith and Jones (both age 65) purchase an insurance policy that pays $100,000 at the end of
the year of Smith’s death, if Jonesisthen dlive.

Sdlected actuarial values:

3465 = 10.0

3ps05 = 9.9
Ges = 0.002

Question 10

In what range is the single premium?
(A)  Lessthan $9,000

(B)  $9,000 but less than $10,400
(C)  $10,400 but less than $11,800
(D)  $11,800 but less than $13,200

(E)  $13,200 or more



2007

Datafor Question 11 (2 points)

i (12)

Question 11

In what range is the annual rate of interest compounded annually?
(A) Lessthan 12.2%

(B)  12.2% but less than 12.4%

(C)  12.4% but less than 12.6%

(D)  12.6% but lessthan 12.8%

(E) 12.8% or more
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Datafor Question 12 (4 points)

Terms of a 30-year loan issued 1/1/2007:

Loan amount: $1,500
Repayments: Level repayments are made every three years beginning 12/31/2009.

Interest rate:  0.0% for 2007 and 2008;
5.0%, compounded annually, beginning in 2009.

Question 12
In what range is the principal paid in the 6th repayment?

(A)  Lessthan $121

(B)  $121 but less than $131
(C)  $131 but lessthan $141
(D)  $141 but less than $151

(E)  $151 or more
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Datafor Question 13 (3 points)

Interest rate: 6%, compounded annually.

On 1/1/2007, Smith takes a $100,000 loan repayable at the end of each year for 30 years.

Scenariol:  Paymentsin the first five years equal 50% of the interest on the outstanding

balance of the loan at the beginning of the year of payment. Paymentsin the
last 25 years are level at X.

Scenario II:  Paymentsin the first five years equal 50% of the interest on the original

amount of the loan. Paymentsin thelast 25 yearsarelevel at Y.

Question 13

In what rangeis |X - Y|?

(A)
(B)
(©)
(D)
(E)

Less than $75

$75 but less than $115
$115 but less than $155
$155 but less than $195

$195 or more



2007

Datafor Question 14 (5 points)

On 1/1/2007 Smith (age 30) establishes a fund to provide for retirement at age 65.

Contributions: 5% of gross monthly salary at the end of each month.
2007 annual salary: $40,000

Assumed salary increases. 4% per year assumed to occur on the first day of each
calendar year.

Assumed investment return: 5%, compounded annually.

Mortality before retirement: None.

X= Theaccumulated value of the fund at retirement.
Question 14

In what rangeis X?

(A)  Lessthan $315,000

(B)  $315,000 but less than $319,000

(C)  $319,000 but less than $323,000

(D)  $323,000 but less than $327,000

(E)

$327,000 or more



Datafor Question 15 (3 points)

Sdlected actuarial values:

Interest rate: 3%, compounded annually.

A = 0.800
D, = 400
D, =360

Question 15

In what rangeisA,, ?

(A)
(B)
(©)
(D)
(E)

Less than 0.806

0.806 but less than 0.811
0.811 but less than 0.816
0.816 but less than 0.821

0.821 or more

2007
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Datafor Question 16 (3 points)

Sdlected actuarial values:

a30:@ =15.60
10Eg0 = 0-35

Interest rate: 10.0%, compounded annually.

Question 16

In what range is1000P, _ ?

(A)
(B)
(©)
(D)
(E)

30:10]
Lessthan 7.70
7.70 but less than 10.70
10.70 but less than 13.70
13.70 but less than 16.70

16.70 or more
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Datafor Question 17 (3 points)

Smith (age x) and Jones (agey) purchase ajoint and survivor annuity with the following
annual benefits payable at the beginning of each year:

(1) $500 while Smith and Jones are alive;
(2) $300 to Jones after Smith dies;
(3) B to Smith after Jones dies.

The annuity is actuarially equivalent to asingle life annuity with benefits of B payable to
Smith.

Selected actuarial values:

4, =100
4, =140

i, = 8.0

Question 17

In what range is B?

(A)  Lessthan $580

(B)  $580 but less than $640
(C)  $640 but less than $700
(D)  $700 but less than $760

(E)  $760 or more
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Datafor Question 18 (4 points)

Smith (age 55) is entitled to a pension benefit at the beginning of each month of $750 for life
commencing immediately. Smith has the option of electing a Socia Security level income
option such that the total of Smith’s monthly income from the pension plan plus Social
Security remains level for Smith’s lifetime.

Smith’s monthly Social Security benefit is $1,400 commencing at age 62.

Selected actuarial values:

4% —13.728
a5 =12.218
- Ess = 0.656
X = Themonthly benefit payable to Smith from age 55 to age 62, assuming Smith elects
the Social Security level income option.
Question 18
In what range is X?
(A)  Lessthan $1,520
(B)  $1,520 but less than $1,550
(C)  $1,550 but less than $1,580
(D)  $1,580 but less than $1,610

(E)

$1,610 or more



2007

Datafor Question 19 (2 points)

A bond has the following payment structure:
1) $1,000 payable in one year;
2) $1,000 payable in two years;
3) 10% yield to maturity.

The 2-year spot rate on the yield curve is 8% when the bond is issued.

Question 19

In what range is the one-year spot rate?
(A) Lessthan 12.5%

(B)  12.5% but less than 13.0%

(©  13.0% but less than 13.5%

(D)  13.5% but less than 14.0%

(B) 14.0% or more



2007

Datafor Question 20 (3 points)

On 1/1/2007, the value of an investment account is $9,000. On 4/1/2007 the value has
increased to X. On that date, W iswithdrawn. No further deposits or withdrawals are made
for the remainder of the year.

On 1/1/2008 the investment account is worth $8,500.
Time weighted return for 2007 = 16.0%

Dollar weighted return for 2007 = 20.0%

Question 20

In what range is X?

(A)  Lessthan $10,450

(B)  $10,450 but less than $10,650
(C)  $10,650 but less than $10,850
(D)  $10,850 but less than $11,050

(E)  $11,050 or more



2007

Datafor Question 21 (3 points)

On 1/1/2007, an endowment fund is established to provide scholarships. The fund provides
for 1 scholarship at the end of year one, 2 scholarships at the end of year two, and so forth up
to 10 scholarshipsin year ten and each year thereafter.

Amount of each scholarship: $25,000

Interest rate: 5.0% per year, compounded annually.

Question 21

As of 1/1/2007, what is the present value of the endowment fund?
(A)  Lessthan $4,000,000

(B)  $4,000,000 but less than $4,100,000

(C)  $4,100,000 but |ess than $4,200,000

(D)  $4,200,000 but less than $4,300,000

(E)  $4,300,000 or more
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Datafor Question 22 (3 points)

Sdlected actuarial values:
‘M —0.075
q'‘? =0.095

Decrement 1 has a uniform distribution of decrement within each year of its associated single
decrement table.

Decrement 2 has a constant force of decrement throughout each year.

Question 22

In what range is, s p{” ?

(A)  Lessthan 0.8747

(B)  0.8747 but less than 0.8762
(C©)  0.8762 but lessthan 0.8777
(D)  0.8777 but less than 0.8792

(E) 0.8792 or more
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Datafor Question 23 (3 points)

A corporation maintains a stationary population by adding 1,000 new entrants age 25 each
year. An entrant leaves the corporation only by death before age 65 or by retirement at age
65. All those who remain in service to age 65 retire at that age.

Given:
(1) 5 Px5=08
(2) The average age at death of those who die while employed = 55

S=  Sizeof the stationary population

Question 23

In what rangeis S?

(A)  Lessthan 35,000

(B) 35,000 but less than 45,000
(C) 45,000 but less than 55,000
(D) 55,000 but less than 65,000

(E) 65,000 or more



Datafor Question 24 (5 points)

Data from atwo decrement mode!

X q¥
68 0.05
69 -
70 0.06

Question 24

Inwhat range is, g’ ?

(A)
(B)
(©)
(D)
(E)

Lessthan 0.1175

0.1175 but less than 0.1185
0.1185 but less than 0.1195
0.1195 but less than 0.1205

0.1205 or more

2007

qP@ q\”
035 :

- 0.80
0.94 )

A

1,235
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Data for Question 25 (2 points)
Consider the following statements concerning bonds:
I.  Theduration of azero-coupon bond is always the term of the bond.
Il.  Theterm of acallable bond varies at the discretion of the issuer.

1. Serial bonds are issued at different pointsin time but have identical redemption dates.

Question 25

Which, if any, of the above statement(s) is (are) true?
(A) landll only

(B) landlll only

(C©)  Iandlil only

(D) 1,1, andlll

(E)  Thecorrect answer isnot given by (A), (B), (C), or (D)
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Datafor Question 26 (3 points)

Terms of a 10-year bond issued on 1/1/2007:

Face amount $1,000

Redemption amount  $1,000

Coupon rate 4.0% per year, payable semi-annually
Yield rate 5.0% per year, compounded semi-annually
Question 26

What isthe total investment return to the purchaser over the lifetime of the bond?
(A)  Lessthan $350

(B)  $350 but less than $400

(C)  $400 but less than $450

(D)  $450 but less than $500

(E)  $500 or more



2007

Datafor Question 27 (3 points)

A pension trust statement reported the following information:

Asset Values 1/1/2006 1/1/2007
Book value $1,325,000 $1,450,000
Market value X $1,650,000
Transaction 2006
Contributions $250,000
I nterest income $80,000
Benefit payments $55,000
Plan expenses $25,000

During 2006, the net change in unrealized gain/loss was exactly 3 times the net realized
gain/loss.

Question 27

In what range is X?

(A)  Lessthan $1,400,000

(B)  $1,400,000 but less than $1,600,000
(C)  $1,600,000 but less than $1,800,000
(D)  $1,800,000 but less than $2,000,000

(E)  $2,000,000 or more
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Datafor Question 28 (3 points)

Sdlected actuarial values:

0,0, = 66,500

The probability that a person age 100 will survive for at least four monthsis estimated using
the following methods:

I.  Uniform distribution of deaths
[1.  Constant force of mortality

1. Baducci’s assumption

Question 28

Which of the following is true?
(A)  H<l<l

(B) I<Il<Il

© l<l<l

(D) l<I<lIl

(E)  Thecorrect answer is not given by (A), (B), (C), or (D)



2007

Datafor Question 29 (4 points)

Sdlected actuarial values:

20 Psg = 0.75
5 Pgp = 0.55

20 Pss = 0.60

P = The probability that two independent lives, age 30 and age 50, will both die between
ages 55 and 75.

Question 29

In what rangeis P?

(A)  Lessthan 0.095

(B)  0.095 but less than 0.105
(C)  0.105 but lessthan 0.115
(D)  0.115 but less than 0.125

(E)  0.125 or more
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Datafor Question 30 (4 points)

Smith has the option of choosing any of the following actuarially equivalent annuities, with
the first payment in one year:

(1)  Alifeannuity of $1,000 per year.

2 A life annuity of X per year, with 50% of X payable to Smith’s spouse after
Smith’s death.

(©)) A life annuity of $875 per year, payable as long as Smith or Smith’s spouse
survives.

Question 30

In what rangeis X?

(A)  Lessthan $920

(B)  $920 but less than $925
(C)  $925 but less than $930
(D)  $930 but less than $935

(E)  $935o0r more



2007

Datafor Question 31 (3 points)

041, =910

L, =930

Assume a uniform distribution of deaths over the interval [x, x+1]

Question 31

Inwhat rangeisy,, ,,?

(A)  Lessthan 0.04190

(B)  0.04190 but less than 0.04230
(C)  0.04230 but less than 0.04270
(D)  0.04270 but less than 0.04310

(E)  0.04310 or more



2007

THIS PAGE WAS INTENTIONALLY LEFT BLANK



2007

THIS PAGE WAS INTENTIONALLY LEFT BLANK



EA-1 Spring 2007
Answer Key

Points

100

Question | Answer

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

Total




THI'S PAGE WAS | NTENTI ONALLY LEFT BLANK





