
Suggested solutions to DHW textbook exercises

Exercise 5.18

Choose f(T ) = ā
T

and note that

f(t) =
1− vt

δ

from which it follows that

f ′(t) = vt > 0 and f ′′(t) = −δvt < 0.

Henceforth, by Jensen’s inequality, we have

E
[
ā

T

]
= āx ≤ ā

E[T ]
.

Also, because vt = 1− δā
t
, we have

E[vT ] = Ax = 1− δāx ≥ 1− δā
E[T ]

= vE[T ].

To interpret these results, a life annuity is always cheaper than an annuity-certain for a period
of the expected future lifetime; a life insurance is always more expensive than a discounted
value of a dollar paid on the expected future lifetime.
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