SUGGESTED SOLUTIONS TO DHW TEXTBOOK EXERCISES

Exercise 7.15

In the subsequent development of the formulas, we shall denote by P the applicable single
benefit premium to be paid at time of policy issue.

(a) Starting with V' = 0, the recurrence relation between subsequent policy values are:

(oV + P)(1+1) — qpeo) _ P(1+1) — qe0)
1 - q[60] 1 - q[60] 7

1 =

and
V(1 +1) — Qo+t
1- q[60]+t
fort =1,2,...,18, and for year 20, we have 5,V = 0.

1V =

(b) Following the same principle as in (a), start with ¢V = 0 and with steps of h years, we

have
hv - )
L= 1,46
and
V(1 +0) — h4160)+t
t—l—hv — 3

L= 044

for t = h,2h,...,20 — 2h, and for year 20, we have 50V = 0.
(¢) From (b), we have
e+ V(1= pgope) = ¢V (1 + i — hd[60)+t>

so that

Vo,V o1 ,
MTt = 2 V[ +0)" =1 = gl = eV}

By noting that when we let h — 0, we have

4V — d
lHo [ } dt Vs
(1
lim { +1)" ] =0,
h—0
h [60)+¢
h—>0 = H[60]+t>

and finally, of course,
}1}1}1{1}(1 - t+hV) — 1 — tV.

This leads us to the following desired result:

d
i — V=4V — pgo(1 — V) = (M[60]+t + 5) V' — piso)+¢-
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(d) Start with

_q 1
Vo= A[60]+t:m
20—t 5
= €% Deoj+t Hi60]+1+sdS
0
_ 1 0 o0 +) s
=T D s+tP[60] F[60]+s+t
t'[60] Y0

Applying a change of variable of integration r = s 4 ¢ so that dr = ds, we then have

1

Ve— -
t -
e tPl60]

20
/ e Pioo) Hieo) +rdr-
t

Finally, the next step is to take the derivative of both sides with respect to ¢ and show
that this leads us to the differential equation derived in (c). First, we note the following
results are easy to verify:

d _ _
E(‘f—& Pio0]) B Pio0)) * [—e™"" (o) 101 +) — 0 pyeo]

1
= ——— % (6 + peop+e)
e~ P[60]

and

d [ B
dt ™" Dieo) Moo +rdr = —€~°" Digo) fic0) -
t

Applying product rule of derivative, we then get

d 0 + fi60]+¢ / 0 1 —dt

itV = X € rP[60 M[GO]-H’dT -~ . X€ tP[60] H[60]+t

dt e—0t Pieo) \ [60] e—0t Pic [60]
Simplifying,

d Pl
Etv = (0 + psoj+t) X Aoy 3077 — Hloo)+t

(0 + tigope) X ¢V — H6o)+¢
= (o)t +9) ¢V — te0)+5

which proves the result.
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