SUGGESTED SOLUTIONS TO DHW TEXTBOOK EXERCISES

Exercise 5.11

(a)

Let Y = eyl As an aside, note that Y is the present value random variable

associated with an n-year life annuity-immediate on (z). Rewriting Y as

1— ,Umin(K,n) v v — Umin(KJrl,nJrl) v — Umin(KJrl,nJrl)
Y == - - - = - — ,
1 v w d
we find )
2A — A
1 min n wnt1] < a:n_—l-l\>
Var[Y] = ﬁ\/ar [v (K+1, +1)} = =

because v™(E+1Ln+1) i the present value random variable of an (n + 1)-year endowment
to (x).

Now, express Y as

y - % [1— (VSI(K < n) +v"I(K >n))]

and define Z; = v®I(K < n) and Zy = v"I(K > n) so that clearly Y = 2 [1 — (Z; + Z,)).
The variance of Y therefore can be written as

1 1
Var[Y] = Z,—QVar[Zl + Zs) = = {Var|[Z,]| + 2Cov[Z,, Zs] + Var[Zs]} . (1)
We note that
1 .
Var(Z] = —Var [ (K < )] = (1+ )’ [M}m - (Ai;m)z] . 2)

Since Z, is the present value random variable of an n-year pure endowment and that
leg = O, we find

1
COV[ZD ZQ] = _E[Zl] ' E[Zz] = _;Aalgm ’ Unnpa; = _(1 + Z)Aalcﬁ ' Unnpx (3)

and that
Var[Zs] = v*" p, (1 — ). (4)
Finally, plugging the results of (2), (3) and (4) into (1), we get the desired result.
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