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1 Question 1

You are given the select-and-ultimate mortality table, with 2 year select period.

1. Calculate 0,2q[60]+0,7 under the assumption of UDD.

2. Calculate 0,7q[61]+0,7 under the assumption of constant force of mortality.

3. Proof ex = px(1 + ex+1)
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2 Question 2

You are given an extract of select life table, with 2 year select period. Assume an interest rate of 6%. Deaths
are uniform distributed over each year of age.

1. Describe the present value of the following insurance benefits in words.

Z =


0 if Tx ⩽ 5

100000vTx if 5 < Tx ⩽ 35

50000v35 if Tx > 35

2. Give the expected present value in actuarial notation.

3. Suppose one single premium of 15 000. Show that this premium exceeds the present value of the
insurance benefits, provided that

Tx ⩽ 5 Tx ⩾ 32, 56.

4. Use the life table and the UDD assumption. Calculate the probability that where this one premium is
sufficient to cover the present value of the benefits for a select life of 45.
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3 Question 3

Consider a 20-year term insurance issued to a select life aged 40, with sum insured 50 000 payable at the
end of the year of death. If the policyholder is still alive at age of 60, a sum of 25 000 is insured. Premiums
are payable annually in advance. In the first 10 years level premiums equal to P are payable. After 10 years
this premium is reduced to 0.5P payable for the rest of the term.

We use the following premium basis:

• interest: 4% per year effective

• initial expenses: 20 % of the gross premium plus an extra 100

• renewal expenses: 5% of the gross premiums, the first excluded, plus 25, annually from the second
onward

• expenses at benefit payment: 100

You are given the following values, calculated at an interest rate of 4%:

1. Calculate the net premium.

2. Show that the gross premium is equal to 1179.

3. Calculate the gross premium policy value at time t = 5, using the premium basis.

4. Explain why the policy value at time t = 5 increases/decreases if we change the interest rate to 6%.

5. Calculate the asset share at time t = 1, using the premium basis. Given is a mortality rate equal to
q[40] = 0, 00053605. What is the policy value at time t = 1?
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