EXAM MLC QUESTIONS OF THE WEEK

S. Broverman, 2007

Week of September 3/07

A special fully discrete 20-year endowment insurance policy issued to (z) has a death benefit

of 1000 + ;V if (z) diesinthe k-thyear for k£ =1,2,...,20 . If (z) survivesto age = + 20, the
endowment benefit is 1000. The annual effective rate of interest is 8% and mortality probability
is ¢, = .02 for y =z,2 +1,.... Findthe variance of the issue date |oss random variable.

The solution can be found below.



Week of September 3/07 - Solution

We use the recursive variance relationship

Var[,L|K(z) > h] = [v(bhs1 — h1V)]? Dosh Quin + V*DosnVar(p LK (z) > h+ 1] .

For h =19 we have
Var[igL| K (z) > 19] = [v(bay — 20V )]? P19 Qui19 + V*Duy10Var|soL| K (x) > 20].

For this 20-year palicy, 20 L = endowment amount = 1000, so Var[yL|K(x) >20] =0.
Therefore, since byy = 1000 + 50V it follows that
Var[19L|K(x) 2 19] = [U(bgo — 20V)]2px+19 qr+19 = (1000’0])2(.98)(.02) = 16, 804 .

Then, since b;g = 1000 + 19V, we have
Var[isL|K (z) > 18] = [v(big — 19V)]? Pu+18 Qus1s + V2 pas1sVar[ioL| K (z) > 19].
= (1000v])2(.98)(.02) + .98v%(16,804) = 16,804 + .840192(16,804) .

Then, since b;g = 1000 + 13V, we have

Var[i7L| K (z) > 17] = [v(bis — 18V)]? Dos17 @e17 + V*poy17Var[isL| K (x) > 18].
= (10000])%(.98)(.02) + .840192[16, 804 + .840192(16, 804)]

= 16,8041 + ¢ + ¢?] , where ¢ = .840192 .

Continuing in this way, we see that

Var[yL] = 16,804[1 + ¢ + ¢* + -+ + c1%] = 16,804 - L=810192% _ 101,920 .



