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November 5, 2018 

1. The Chung Life Insurance Company sells life insurance policies to people who are age 70 only.   

The Company uses the Standard Ultimate Life Table and 5% interest to calculate all premiums.  

They also assume that deaths are uniformly distributed between integral ages. 

 

All premiums are calculated using the Equivalence Principle. 

All policies are sold to insureds whose death is independent of the death of any other insured. 

a. (3 points) The annual net premium for a whole life policy with a death benefit of 

100,000 paid at the end of the year of death is 3800 to the nearest 100.  Calculate the 

net premium to the nearest 1. 

 

 

 

 

 

 

 

 

 

Let 0

nL  be the loss at issue random variable based on the net premium. 

b. (8 points) For a single policy, calculate the probability that the policy generates a loss. 

  



c. (5 points) Calculate the 0[ ]nVar L  for this whole life.  It is 31,000 to the nearest 1000.  

Calculate it to the nearest 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d. (7 points) Chung Life sells 625 whole life policies.  Using the normal distribution, 

calculate the 90% confidence interval for 0

nL . 

  



e. (7 points) Calculate the monthly net premium for a 20 year term insurance policy with a 

death benefit of 1,000,000 paid at the moment of death. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f. (2 points) Without doing any calculations, state whether the annual premium of the 

policy in Part e would be more or less than 12 times the monthly premium.  Explain why. 

  



2. The Arissa Assurance Company sells annuities to people who are age 61 only.   

The Company uses the Standard Ultimate Life Table and 5% interest to calculate all premiums.  

Jeff, (61), buys two annuities from Arissa.   

The first annuity is a whole life annuity due that pays 1000 at the beginning of every year.  Let 

WLY  be the present value random variable for the annuity. 

a. (7 points) Calculate the [ ]WLVar Y  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The second annuity is a 10 year certain and life annuity due with monthly payments of 500.  The 

first 10 years of payments are guaranteed. 

b. (8 points) Using the two factor Woolhouse formula, the actuarial present value of this 

annuity is 86,300 to the nearest 100.  Calculate the actuarial present value to the 

nearest 1. 

  



3. (9 points) Molly is (x) and buys  a special three year term life annuity due with annual payments.  

The payment at the beginning of the first year is 50,000.  The payment at the beginning of the 

second year is 30,000.  The payment at the beginning of the third year is 10,000.  Let SpecialY  be 

the present value random variable for the annuity. 

You are given that: 

 0.94v    

 0.08 0.04         for 0,1,2,3,4,5x tq t t      

Calculate the [ ]SpecialVar Y  . 

 

  



4. The Lewis Life Insurance Company sells a whole life insurance policy to (75).  The policy has a 

death benefit of 20,000 paid at the end of the year of death.  The premiums are paid annually 

for the life of the policy. 

You are given that mortality follows the Standard Ultimate Life Table with interest at 5%.   

 

The policy has the following expenses.  All expenses occur at the beginning of the policy year. 

 Commissions of 50% of premium the first year and 8% of premiums in year 2 and later. 

 Issue expenses of 500 per policy in the first year only. 

 Maintenance expenses of 40 per policy in all years. 

 Termination expense of 1000 per policy paid at the end of the year of death. 

 

a. (6 points) Calculate the annual gross premium using the equivalence principle. 

  



Lewis decides to set the annual gross premium equal to 1325.  (Note this is not the gross 

premium determined part a.)  The loss at issue random variable 0

gL  is calculated using the gross 

premium of 1325.  0

gL  can be written in the form of 75
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b. (8 points) Determine ,  ,  and A B C  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. (5 points) Calculate 0[ ]gE L . 

  



d. (8 points) Calculate 0[ ]gVar L  

  



5. (8 points) A special whole life insurance policy to (65) pays the death benefit at the moment of 

death.  The death benefit is 100,000 for the first 10 years of the policy.  The death benefit is 

250,000 for death during the second 10 years of the policy.  The death benefit is 50,000 for 

death after 20 years. 

 

The annual net premium for this policy is paid for 10 years and determined using the 

Equivalence Principle. 

 

You are given that mortality follows the Standard Ultimate Life Table with 5%i  .  Deaths are 

assumed to be uniformly distributed between integral ages. 

 

Determine the annual net premium. 

  



6. (9 points) You are given: 

a. 
50 11a    

b. 0.05i    

c. 50 0.01q    

d. Deaths are uniformly distributed between integral ages. 

Let P  be the net annual premium for a whole life policy on (51) with a death benefit of 30,000 

paid at the moment of death. 

 

Determine P . 

 

 


