
Suggested solutions to DHW textbook exercises

Exercise 3.9

(a) Let the constant force between ages [x+ k, x+ k + 1] be denoted by µ∗
x+k so that

px+k = e−µ
∗
x+k ,

from which it follows that µ∗
x+k = − log px+k. Therefore, we have

Pr[Rx ≤ s|Kx = k] =
Pr[Rx ≤ s,Kx = k]

Pr[Kx = k]
=

Pr[k < Tx ≤ k + s]

Pr[Kx = k]

=
pk x · qs x+k

pk x · qx+k
=

qs x+k

qx+k
=

1− ps x+k

1− px+k

=

1− exp

{
−
∫ s

0

µ∗
x+kdz

}
1− exp{−µ∗

x+k}
=

1− exp{−µ∗
x+ks}

1− exp{−µ∗
x+k}

.

It is not difficult to see that we can also write this as

Pr[Rx ≤ s|Kx = k] =
1− (px+k)

s

1− px+k
.

(b) For 0 ≤ s ≤ 1, we note that

µx+k+s = − d

ds
log ps x+k = − d

ds
log(px+k)

s

= − d

ds
s · log px+k = − log px+k = µ∗

x+k,

and is therefore constant between any integral ages x + k and x + k + 1. The result
therefore follows.
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