SUGGESTED SOLUTIONS TO DHW TEXTBOOK EXERCISES

Exercise 7.5

(a) Let P denote the annual premium rate payable continuously. The present value of future
benefits at issue can be expressed as

T30 Pv™™, for T35 < 10
PVFB, = { 10Pv™, for 10 < Tyo < 30
U30d(12) s for T30 > 30

K2 4(1/12)-30

The present value of future premiums at issue can be expressed as

Pa—, for T3, <10
PVFP, ={ 7wl 0=
dlo, for T30 > 10

The future loss random variable L is the difference between the two:

TsoPvTso — P&m, for T39 < 10

Ly = PVFB, — PVFP, = { 10Pv™ — Pa_., for 10 < Ty < 30
030 a( 2)

—\(12)+(1/12 — PCLm for T39 > 30

(b) The actuarial present value of future premiums at issue is

APV(FP) = Pay, .

The actuarial present value of future benefits at issue is
== - . (12
APV(FB) = P(TA) } 5+ 10P ), Ey AL oo + 50 Fa ity
Equating the two APV’s by the equivalence principle, we get

..(12)
30E30 g0

P =
— (IA),} — —10,iE5 A}
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(c) For a policy still in force at duration 5, the present value of future loss random variable
can be expressed as

(5 + T35)PUT35 - P(_lm, for T35 <5
Ls = PVFB; — PVFP; = { 10Pv" — Pa, for 5 < Tys < 25
25512 — PELT for T35 > 25
K 1(1/12)-25

(d) For a policy still in force at duration 5, the policy value can be derived using

APV(FP5) = Pa,, -
and

APV(FBy) = 54 7+ P(TA) {5+ 10P; Egs A o + 5 gy
The policy value at duration 5 is therefore

.. (12 _
sV =5AL —+ P(TA) L =+ 10P;Eg AL o= + s Bysiily”) — Py, =,
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