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ANSWER:  B 
 

2. 2 q53
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ANSWER:  C 
 
 

3. The probability of death by year 3: 
 
 0.4 0.36 0.20 0.24 0.4 0.392       
 
 Expected number of deaths = 1000 0.392 392    
  
 Variance of the number of deaths = 1000 0.392 0.608 238.336     
 

 Pr( X  375)  Pr X  392
238.336

 375 392
238.336







 Pr(Z  1.10)  (1.10)  0.1357   

 
  
ANSWER:  A 
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ANSWER:  A 
 
Note: This solution has been revised. While the answer is unchanged, the above approach 
is more appropriate. 

 
 
5.  
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ANSWER:  B 

 
 

 
6.  

Var(Z )  0.10E[Z] v50
25 px (1 25 px )  0.10 v25

25 px
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ANSWER:  B  



7.  

  

 
 
ANSWER:  E 
 
 
 
 

8.  

  

 
 
ANSWER:  D 
 
 
 

9. Actuarial present value of insured benefits: 
 

100,000 0.95 0.02
1.066  0.95 0.98 0.03

1.068  0.95 0.98 0.97  0.04
1.068









  5,463.32

 P 1 0.95

1.065








  5,463.32  P  3,195.12

  

 
 
ANSWER:  A



10.  

  

 
 
ANSWER:  C 
 
 

11. The earlier the death (before year 20), the larger the loss.  Since we are looking for the 
95th percentile of the present value of benefits random variable, we must find the time at 
which 5% of the insureds have died.  The present value of the death benefit for that 
insured is what is being asked for. 
 

 
l45  9,164,051 0.95l45  8,705,848
l54  8,712,621
l55  8,640,861

  

 
So, the time is between ages 54 and 55, i.e. time 9 and time 10. 

 

 

l45  l54  9,164,051 8,712,621 451,430
0.05l45  458,202.6
458,203 451,430  6,773
l54  l55  8,712,6218,640,861 71,760
6,773 / 71,760  0.0944

 

 
The time just before the last 5% of deaths is expected to occur is:    9 + 0.0944 = 9.0944 

  
 The present value of death benefits at this time is: 
 
 100,000e9.0944(0.06)  57,945  
 

 
ANSWER:  C 



12.  

   

 
 
ANSWER:  A 
 
 

13.  

     

 
 
ANSWER:  A 
 
 

14.   

  

 
ANSWER:  D 
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ANSWER:  D 
 

16.   

  

 

  

 
 
ANSWER:  E 
 
  



 
17.   

AV6  [200,000  25,000(1 0.02)COI]1.05

COI 
AV6  2.5 AV6
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 30

1,000

AV6  235,7251.05COI  235,725 30
1,000

 2.5AV6  AV6 
1.045AV6  235,725 AV6  225,574.16
 ADB  AV6  2.5 AV6  338,361.24

  

 
 
ANSWER:  E 
 

18.   
L10  10,000 A35  1,287.20

L10
*  10,000

L10
*  L10  10,000 1,287.20  8,712.80

  

 
 
ANSWER:  E 
 

19. 
Ia 40 : t  s s p40v

s ds
0

t


d Ia 40 : t

dt
 t t p40v

t

   

 
At t  10.5,
10.510.5 E40  10.510 p40 0.5 p50v

10.5

 10.510 E40 0.5 p50v
0.5

 10.5 0.53667  (1 0.5 0.00592)(0.97128586)
 5.45703

  

 
 
ANSWER:  C 
 
  



 
 
20. Years of service at age 65:   15 (65 45)  35  
 
 Final one-year salary:  (120,000)(1.0420 )  262,935  
 
 Projected pension: (262,935)(35)(0.015)  138,041  
 
 Actuarial present value of projected pension: 
 

 
 
(138,041)(0.552)(10.60)

1.0520  304,415.7   

 

 Actuarial liability: 15
35







304,415.7  130,464  

 
 Normal cost under projected unit credit with no benefits paid on next year’s terminations 

is: 
 

 

130,464
15

 8,697.6
  

 
 
 
ANSWER:  E 
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