SUGGESTED SOLUTIONS TO DHW TEXTBOOK EXERCISES

Exercise 8.5

(a) The Kolmogorov forward equations are
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(b) ag}m is the actuarial present value of a benefit of 1 per year, payable continuously to a
healthy life now age x, while in state 1 (sick) within n years. It can be expressed as

n
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flg?m is the actuarial present value of a death benefit of 1 payable to a healthy life now
age = at the moment of his/her death, provided this occurs before n years. It can be

expressed as
A= [0t a2 i) e

(¢) The reserve at time t for a policy in state 1 is

VW = APV(FDB), + APV(FSB), — APV(FP),
_11 112 ~10
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where APV = actuarial present value, FDB = future death benefit, FSB = future sickness
benefit, FP = future premiums.

(d) The numerical approximations to use are:

t+hp2(0) ~ tpgl]g +h [tpg(l)ﬂ};8+t - tpgg (N91(1)+t + N%H”

D% % P50+ h [ P0KS — P50 (1050 + ase)]
with initial conditions op%3 = 1, %) = 0.
(i) With h = 0.1 and starting at t = 0, we get
0.1P% A~ 1+0.1[0 — (0.01074 + 0.00328)] = 0.998598
0.1 A~ 0+ 0.1(1 x 0.01071) = 0.001074
Doing another round of iteration, next starting with ¢ = 0.1, we have
0.2P%0 & 01P40 + 0.1 [1116(0.09003) — ¢ 1po (0.01094 + 0.00330)] = 0.9971857

0.2P%0 & 0.1P30 + 0.1 [(1p90(0.01094) — ¢ p15 (0.09003 + 0.00719)] = 0.002156025
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(ii)) The Thiele’s differential equations for the policy reserves satisfy

d
SVO 5V 4Py (S = VO) - (VO — V)

and

d
SVO =510 =Bl (5 - V) — (VO - )

d . 1
(iii) Using the backward Euler’s method: pr V0 5
t
that 50V (0 = 5,V =0, with h = 0.1 we get

(VO —,_, V) and the conditions

199V = —0.1(P — Sud2) = —0.1(6000 — 100000 * 0.01730) = —427
and

100VV = —0.1(=B — Spg?) = —0.1(—20000 — 100000 * 0.05941) = 2, 594.10
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