
Suggested solutions to DHW textbook exercises

Exercise 6.18

With the extra risk, we have

p′t x = exp

[
−
∫ t

0

µ′x+sds

]
= exp

[
−
∫ t

0

(
µx+s + φ

)
ds

]
= exp

[
−
∫ t

0

µx+sds

]
·e−φt = pt x ·e−φt

so that we have

Ā′x =

∫ ∞
0

vt p′t xµ
′
x+tdt

=

∫ ∞
0

vt pt x · e−φt
(
µx+t + φ

)
dt

=

∫ ∞
0

e−(δ+φ)t pt xµx+tdt+ φ

∫ ∞
0

e−(δ+φ)t pt xdt

= Ājx + φājx

where Ājx and φājx are respectively, continuous whole life insurance and whole life annuity
evaluated at the force of interest

δ′ = δ + φ.

Equivalently, this leads to an annual effective interest rate of

j = (1 + i)eφ − 1.
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