Solutions to Extra Exercise 16

1. [a)]
We can calculate the premium by
Premium = PV (benefit) + PV (expenses)
where we have
PV(benefit) = 3Soef030 a(s)ds o= [7° r(s)ds o= [ paotsds

and .
PV (expenses) = c/ e~ Jo rwdug=J5 patudu g
0

(b) We need to calculate
30 a

Wi(t) = FE <€ff' (8)ds o= ;7 r(9)ds|y, = 1)
- B (eft?,sy(a*(s)fr(s))clsn/;s _ 1)

where a*(t) = a(t)1{;<30;. We have

Wit —dt) = (1—rMadt)(1+aM1ycz0pdt) (Wi(t)(1 — Adt) + AW (t)) + o(dt)

Wi (t — dt) — Wi(t)

dt
dWC/llt(t) = (' — a1 ey + MW (L) — AW (8)
dVZQt(t) = (@ — a1 50y + N Walt) — AW (1)

where W1 (35) = W2(35) = 1. EPV of benefit is 35035]730W1 (O)

(¢) a(t) is deterministic, so we just need to calculate

Wi(t)=E (e_ JP sy, = 1)

Wilt—dt) = (1—rDde) (1 - MOWA (1) + MW (1)) + ofdt)
dw;(t) = (D 4 NA(E) — A ()
dv?t(t) = (@ LN W) — AW (1)

= — (7‘(1) — a(l)l{tggo} + )\) W1 (t) + )\Wg(t) +

o(dt)
dt




where W, (35) = W5(35) = 1. EPV of benefit is e al$)ds G o pa o W (0).

To calculate EPV of expenses, we need

35
Wi = B ( e sy = 1)
t

Wit—dt) = ypsodt+ (1—rMdt) (1= AdE)WT (t) + AdtWs (1)) + o(dt)
dW(t * ¥
Tlt() = —P3o+ (T(l) + MWL) = AW (1)
dW5(t * -
dgt( ) = —¢p3o+ (7”(2) + W5 (t) = AWT ()

where Wi (35) = W5 (35) = 0. The EPV of expenses is ¢W;(0).
(d) We need to calculate

35
Li(t)=F (/ elo (“(S>*’”(S>>d5up30ugo+udu|Yt = 1)
t

Li(t—dt) — Li(t olat
1( i 1(t) +P30/430 t7(T(l)+)\,a(1))ll(t)+/\L2(t)+ (lt)
dLq(t I
dlt( ! = —tP30M30+¢ T (7“(1) +A- a(l)) 1(t) = ALy (t)
dLs(1 I
dzt( i = —iDP3oM30+¢ T (7“(2) +A- a(Q)) 2(t) = ALy (2)

where L;1(35) = L2(35) = 0. EPV of benefit is 35¢L1(0).




