
Suggested solutions to DHW textbook exercises

Exercise 2.11

(a) It is not difficult to show that under Makeham’s law, we have

S0(x) = exp

{∫ x

0

(A + Bcz)dz

}
= exp

{
−
[
Ax +

B

log(c)
(cx − 1)

]}
.

It follows therefore that

pt x = Sx(t) =
S0(x + t)

S0(x)

=
exp

{
−
[
A(x + t) + B

log(c)
(cx+t − 1)

]}
exp

{
−
[
Ax + B

log(c)
(cx − 1)

]}
= e−At− B

log(c)
cx(ct−1) = stgc

x(ct−1)

where clearly s = e−A and g = e−B/ log(c).

(b) We use result of part (a) by noting that

log pt x = t log(s) + cx(ct − 1) log(g).

It therefore follows that

log p10 70 − log p10 60

log p10 60 − log p10 50

=
10 log(s) + c70(c10 − 1) log(g) − 10 log(s) − c60(c10 − 1) log(g)

10 log(s) + c60(c10 − 1) log(g) − 10 log(s) − c50(c10 − 1) log(g)

=
c60(c10 − 1)

c50(c10 − 1)
= c10.

The result follows immediately by raising both sides to the power of 0.10. Such property
can indeed be generalized as follows: fix x and t, the following can be similarly verified:

c =

[
log pt x+2t − log pt x+t

log pt x+t − log pt x

]1/t
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