Let V(t) and U(t) be the accumulations of the cash and unit funds respectively. We work in
units of 100000. Since there will be money in the cash fund at time 30, we will have U(30) < 1
and therefore U(t) < 1 for all ¢. The accumulated values of the two funds at 30 will be such that
V(30) +U(30) =1. We have

aviy) p3o+¢(1 = U(t)) +0.087 — pzo4¢(1 — U(t)) + (0.02 — pa304¢ + p30+4) V() =

=0.08 4 0.02V (¢).

Solving this subject to V(0) =0, we have

exp (0.02¢) — 1

¢
V(t)= 0.08#/ exp (0.02(t — s))ds = 0.087

o 0.02
Also

dU(t
Z}E ) =T — M30+t(1 - U(t)) —0.087 + 004U(t) =0.927 — H30+t + (004+ ,LL30+t)U(t)

with U(0)=0. Then,

t t
U(t) = 0. 927r/ exp (/ (0.04 + ,u30+u)du)ds — / ,u30+5exp</ (0.04 + ,u30+u)du)ds =
0 s

t s
0,92, (0.04) O4t < (0.04 + u30+u)du)ds - M/ u30+sexp</ (0.04 +
tP40 tP30 0 0
u30+u)du)ds =
exp (0.04t) _ exp (0.04t) ( _ P30 )
0.927 Aap. 7] — 1-0.04a5.;) —————— | =
P30 30:¢] P30 S0:t1 " exp (0.03t)
exp (0.04t) _ exp (0.04¢) _
0.927 Gg0.5] — (1-0.03a3.7) +1
tP30 tP30

and therefore

0,087 P (0.02x 30) —1 4 0.927 5P (0.04 x 30) _ Gs030]

0.02 30P30

o (0.0430) (1 ¢ 04ggp50) +1=1

30030
and so
0.087 P (0'00?02 30)-1 0.9277W16.8054 = Wu —0.04 x 16.8054)
and hence
(3.2884 +60.7338)7 = 1.2876
and

m=0.02011

so the annual premium rate is 2011.



The accumulation is

0.92 x 0.02011 x &P (0.04 x 20) — exp (0.04 x 20)(

1—0.04a553.557) +1
20030 20P30 30:20] )

but

I30,30] = G30.:30] —20 P30exP(—0.04 X 20) s, g7 = 16.8054 — 0.9353exp(—0.8)7.9187 =

13.4775

and the accumulation is

exp (0.04 x 20) 13.4775 _ EXP (0.04 x 20)

0.92 x 0.02011 x 0.9353 0.9558

(1—-0.04 x 13.4775) +1=0.38771.

It is 38771.
Let us now consider part 3.
We have

dv(t

70— (L= U () + (0 +0.02)(1 ~ U (1)) +0.02V (1) =

=0.02V/(£) + 0.02(1 — U (t)).

Solving this subject to V(0) =0, we have

Vit)= 0.02/t exp (0.02(t — s))ds — 0.02/t exp (0.02(t — 8))U(s)ds
0 0

AU (t)
dt

=T — (,LL30+t + 002)(1 — U(t)) + 004U(t) =T — (Mg()th + 002) + (,LL30+t + OOG)U(t)
with U(0) =0. Then,

¢ ¢ ¢ ¢
Ut)=(m— 0.02)/ exp (/ (0.06 + u30+u)du)ds f/ M30+Sexp(/ (0.06 + u30+u)du)ds
0 s 0 s

Define now

Wi(t) = /Ot exp (/t (0.06 + /L30+u)du)ds

t t
Wa(t) :/ M30+Sexp(/ (0.06 + u30+u)du)ds
0 s

and then

V() = 0.02 / Cexp (002(t — 5)ds — 0.02(r — 002) / Cexp (0020t — s)Wi(s)ds +
0 0

O.OQ/Ot exp (0.02(t — s))Wa(s)ds.



Define

Zi(t) = /0 exp (0.02(t — s))Wi(s)ds

and

Zg(t):/o exp (0.02(t — s))Wa(s)ds.

We can calculate the integrals by solving the following equations

dW(t)
dt

=(0.06 + p30+)Wa(t) + 1

dWa(t)
dt

=(0.06 4 p304¢)Wa(t) + p30+¢

le(t)

= 0.022,(t) + W t)

ng(f)

at = 0.02Z2(t) + Wg(t)

All to be solved subject to W1(0) = W2(0) = Z1(0) = Z5(0). (see MAPLE worksheet) Note that we
can solve 1&3 and 2&4 seperately. We use W1(30), W2(30), Z1(30), Z2(30) as the values of our
integrals. Therefore

exp (0.02 x 30) — 1

0.02 0.02

—0.02(w —0.02) x 1147.63 +0.02 x 3.4712 + (7 — 0.02) x 96.365 — 0.3761 =1

and so m —.02=0.066 and the premium is 2660.

The accumulation of the unit fund at 20 is

6601V1(20) — 10000015(20) = 660 x 40.553 — 11662 = 15103.

Not much goes in the unit fund; too conservative resulting to a high premium. See also some more
results on the MAPLE worksheet.



