10.323 Actuarial Models II

Exam 4 - Chapter 9

07 April 2004

11:30 a.m. - 12:45 p.m.

Each question is worth 5 points for an exam total of 50 points.

This test is worth 20% of your final grade.

SHOW ALL YOUR WORK.

1.
You are given:

(i) T(x) and T(y) are independent

	k
	qx+k
	qy+k

	0
	.08
	.10

	1
	.09
	.15

	2
	.10
	.20


Calculate 
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2.
There are two lives, (x) and (y) that have independent mortality. You are given the following information:   

(ii) 
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(iii) 
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, where
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is the annual benefit premium for a fully discrete insurance of 1 on 
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(iv) d = 6%


Calculate the premium
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, the annual benefit premium for a fully discrete insurance of 1 on (xy).

3.
You have calculated the actuarial present value of a last-survivor whole life insurance of 1 on (x) and (y) based on your following assumptions:

(i) The death benefit is payable at the moment of death.

(ii) The future lifetimes of (x) and (y) are independent and each life has a constant force of mortality with  = 6%. 

(iii)  = 5%


Your professor points out that these are not independent future lifetimes. While each mortality assumption is correct, each assumption also includes a common shock component with a constant force of 2%.

Calculate the increase in the actuarial present value over what you originally calculated.

4.
A continuous annuity starts on the death of (y). Payments are then to be made for 5 years or until the death of (x) whichever comes first.

You are given:

· 
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Calculate the present value of this annuity.

5.
You are given the following information:

(i) 
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(ii) 
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(iii) 
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, where K is the number of years completed to the failure of the status (xy).


Calculate the discount rate d.

6.
T(x) and T(y) are independent and each is uniformly distributed over each year of age.

Simplify 
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 to a single actuarial symbol.

7.
You are given the following information:

(i) (x) and (y) are independent lives

(ii) (ww) is the equivalent joint life equal age status for (xy) assuming Makeham’s Law with c = 2

(iii) (z) is the equivalent single life age status for (xy) assuming Gompertz’s Law with c = 2

Calculate z – w.

8.  
Suppose the joint density of T(x), T(y) is given by:
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If 
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9.
A female is subject to the following life function:
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A male is subject to the following life function:
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Assuming independence between the two lives, calculate the complete expectation of the last-survivor status 
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10.
Two independent lives, both age y are subject to the same mortality table.


Calculate the maximum possible value of 
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