SUGGESTED SOLUTIONS TO DHW TEXTBOOK EXERCISES

Exercise 9.8

(a) Consider the distribution function of 7T}, when we have independence:

Fsz(t) =1- tPry = 1 - tPz Py

Differentiating, we get

dFr, (t)

t 7 ey N
- tpy . tpx
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= =0, (—yhtyst) — @y (—Pabtare)
- tp:rtpy (Ny+t + :U’CE-H) )

which proves the result. Notice also that because

szy() tPrylatty+t = PotPyMa+ty+t

when we have independence, the following holds:
Matty+t = Hatt T Hytt
(b) Because of independence, we have

foTy (tu S) = fo (t)ny (8) = PpMlxtt spy,uy—i—s‘

Thus, since the insurance pays at the moment of death of (z) provided before the death
of (y), the actuarial present value can then be expressed as

A, = (T, <T,)]
= / / V' Pabast © Pybyssdsdt

= / v tpz:u:bth/ sDylty+sdsdt
0

= / Uttpa:luw-l-t ’ tpydt
0

= / Ut tpmylu‘m+tdt
0

which give (9.13).
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(c) Here, the insurance pays at the moment of death of (z) provided (y) is dead. Thus, the
actuarial present value can be expressed as

A2 = E[™ (T, >T,)]
00 t
= / / V' Dbt Dyhty+sdsdt
0

= / Utpoert/ sDylly+sdsdt

[e.e]

= / U tpx:ui-l-t tpy) dt

,Uertdt - / Uttpocyﬂertdt
0 0

— A, -

Since we know that the present value random variables satisfies
vle =0T (T, < T,) + o™ (T, > T,),

taking expectations of both sides lead us to:
A=Ay, + A2,

The insurance payable to (z) is paid either at the first death or the second death of (x).
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