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Conley Life Insurance Company sells a whole life policy to Andrew who is (60). The policy pays a
death benefit of 100,000 at the end of the year of death. The premiums for the policy are paid

annually.

You are given that:

Vi.

Mortality follows the Standard Ultimate Life Table.

1=0.05

Commissions of 40% of premium in year 1 and 8% of premium thereafter.
Issue expenses of 400 per policy at time 0.

Maintenance expenses of 30 at the beginning of each year including year 1.

Expense of paying a death claim is 300 and will be incurred at the end of the
year of death.

a. (3 points) Calculate the net premium reserve at the end of the 10" year.

b. (5 points) Calculate the gross premium using the equivalence principle.



c. (5 points) Calculate the gross premium reserve at the end of the 10" year.

d. (2 points) Calculate the expense reserve at the end of the 10" year.



(5 points) Let LY be the loss at issue random variable for this policy. You can write L
0 0

as AVK6°+1+B+Cam . Determine A, B, and C .
60

(5 points) Calculate the ,Nar[Lg].



During the 10%" year, actual experience was as follows:
i. Mortality was 90% the Standard Ultimate Life Table.
i. 1=0.055
iii. Commissions 10% of premium.
iv. Maintenance expenses of 42 per policy at the beginning of the year.
v. Expense of paying a death claim was 250.

In calculating profit by source, the company allocates profits first to expenses, then to interest,
and finally to mortality.

g. (8 points) Calculate the total profit in the 10™ year.

h. (8 points) Calculate the profit from interest in the 10% year.



2. Danielle buys a 21 year term insurance policy with a death benefit of 250,000 paid at the end of
the year of death. Danielle is 44 years old. The premiums for this policy are paid annually.

You are given that:
i. Mortality follows the Standard Ultimate Life Table.
i. 1=0.05

a. (3 Points) Calculate the first year premium under Full Preliminary Term reserves.

b. (5 points) Calculate the premium in year 2 and later under Full Preliminary Term
reserves.

c. (5 points) Calculate the Full Preliminary Term reserve at the end of the 11" year.



3. Tugman Assurance Company uses a multi-state model to price and reserve their permanent
disability products. The model is as follows:

Healthy Disabled

4

0 1

Dead

You are also given that ;' =0.13 17 =0.04 12 =0.09 and 0=0.04.

Tugman sells a five year term policy that pays 5000 at the moment that a person transitions
from healthy to disabled. It also pays a continuous annuity to a person who is disabled at a rate
of 12,000 per year.

Premiums are paid continuously.

a. (8 points) Calculate the present value of benefits for the 5000 paid at the moment of
transition from Healthy to Disabled.



b. (8 points) Calculate the present value of the benefits for the annuity paid while disabled.

c. (8 points) Calculate the premium paid continuously.



4.

Lives insured for nursing home coverage can be modeled using a multi-state model. The model
has three states:

i State O is Healthy
ii. State 1 is In A Nursing Home
iii. State 2 is Dead

State O can transition to State 1 or State 2. State 1 can transition to State O or State 2. State 2
cannot transition.

You are given the following matrix of annual transition probabilities.

0.60 0.30 0.10
0.15 0.40 045
0 0 1

An insurance company decides to issue a special two year insurance policy which pays a benefit
of 10,000 at the end of the year of death. The policy will also pay 120,000 at the end of each
year that the insured is in a nursing home. Finally, the policy will pay 50,000 to everyone who is
healthy at the end of 2 years.

Annual premiums will be paid only by healthy lives during the two years. The premium is
determined using the equivalence principle.

You are also givenv =0.92.

a. (6 points) Calculate the annual premium.



b. (5 points) Calculate |V ©

c. (5 points) Calculate |V o



5. (6 points) Lives insured for disability income policies can be modeled using a multi-state model.
The model has three states:

i State O is Healthy
ii. State 1 is Disabled
iii. State 2 is Dead

State O can transition to State 1 or State 2. State 1 can transition to State O or State 2. State 2
cannot transition.

You are given:

i, 4™ =0.10t+0.02
i u?, =0.12
iii. 42, =0.2t+0.02
iv. 2, =0.15

An insurance company sells 10,000 policies to independent healthy lives. Using the Euler
method with h=1/2, determine how many lives will be healthy at the end of 1 year.



