EXAM M QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of July 10/06

7, isthe present value random variable for a continuous n-year certain and life annuity of 1 per
year issued to ().

Z5 isthe present value random variable for a continuous whole life annuity of 1 per year issued

to ().

The force of mortality isconstant at 1(y) = u > 0 for all y, and the force of interestis § > 0.
Find each of the following interms of . and 6 or annuity notation:

@ P(Z1 > Zy)

(b) f(j>C [F1(t) — Fy»(t)] dt , where Fy and F, arethe distribution functions of Z; and Z,,
respectively.

The solution can be found below.



Week of July 10/06 - Solution

(& If (z) livesbeyond n years, then 7, = Z, , since both annuities will pay up to the time of
(z)'sdeath. If (x) diesattime ¢t < n,then Z; =ay and Z, =ay ,sothat Z, > Z» .
Therefore, P(Z, > Z,) = P[(x) diesbeforetimen| =1— ,p, =1 — e #".

(b) Since Z; and Z, are non-negative random variables with finite means, it is true that
E(Z] = [["1 = Fi(t)]dt and E[Z] = [;~[1 — Fa(t)] dt .
Then,
SO IR = Ba(0)]dt [T[(1 = Fa(t) — (1= Fi(t))] dt
- E[ZQ] - E[Zl] =q; — __‘ =Gy — (ECE +Em - EJM) = - Em +a:1;:ﬁ| .
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