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(a)

0.012716.

1. (a)
Piijgy 3 SAgys + 100 +0.4P + 0.05P (i3 — 1) + 250
= P(0.95 x 4.559 — 0.35) = 25000 x 0.82465 + 100 + 250
= P 5266.51
(b) Note that Q[(jo] = 0005774, Q[60]+1 = 0008680, Qe2 = 0010112, de3 = 0011344, des =

The recursive formula indicates that (Vi 4+ P, — E;)(1+i) = Vi1 + qeo)+4(Si1 —
Vier) where P, = P for t = 0,1,2,3,4, Ey = 100 + 0.4P, E, = 0.05P for

t=1,2,3,4,and Sy =S fort=0,1,2,3,4.

Vs
(Via+ Py — Ey)(1+1)
= (V4 +0.95 x 5266.51) x 1.04

25000
Vs + q64(Ss — V5)
25000 4+ gg4 X 0

=V, 19035.28
(V3 4+ 0.95P) x 1.04 Vi + qe3(S — Vi)
= Vs 13365.03
(Va 4+ 0.95P) x 1.04 Vs + gea(S — V3)
=V, 7960.93
(V1 +0.95P) x 1.04 Vo + qe0j41(S — V2)
=V 2793.77
(Vo +0.6P —100) x 1.04 Vi + qeo) (S — VA)
=V —250.30

Vo is (apart from rounding errors) equal to —1 times the expected present value

of the profit on the contract.

That is the reserve indicates that this profit

could be taken immediately at time 0 in the knowledge that the future gross
premiums will be sufficient to pay for the benefits (if experience is according
to the reserve basis) even if there is an initial reserve of —250.

Equation of value:

.. (12)
Pas5:§l

1

2. Let the annual amount of premium be P so that each monthly premium is P/12.

— 50,0004, 4



(c)

. 11 1
P <a55:5| — 2—4(1 — DGO/DSE))) = 50, OOOEA;ﬁBI

11
P (4.423 — ﬂ(l — O.72610)>

Q

50,000 x 1.029709 x

(0.26092 — 0.72610 x 0.32692)
— P ~ £282.06
— P/12 ~ £23.50(5)

(12)

Vo = 50,00045,5 — 282.06i\2

Q

20, 000%(0.28614 — 0.82365 x 0.32692) —

11
282.06 % (2817 — (1 — 0.82365))
~  £96.91(5)

Consider the reserve prospectively. Immediately after the payment of the
monthly premium, the expected present value (EPV) of future premiums de-
creases by the amount of the monthly premium while the EPV of the future
benefits is unchanged. Hence, the reserve must increase by the amount of the
monthly premium, and so:

Vor = 96.915 4 23.505 = £120.42

The reserve at time 2 represents the amount of money the office needs at that
time so that with future premiums it can pay the future benefits. At time 2+
it has one less monthly premium to come in the future (compared to time 2-)
and so needs an extra P/12 in its reserves.

The death benefit in the (t + 1)th year is 100,000 + (Vi11)

so we have by the recursive formula:
(Vi + P)(1+14) = (Vi1 + ¢100,000)
and putting t = 0, 1, 2, 3, 4, 5 with V5 = 0 and V5 = 100, 000 gives

(I1+4) = Vi+ q100,000
(1+17) = Va+ q41100,000
(14+4) = V34 q2100,000
(1 + ) V;; + (]43100, 000
(I1+4) = 100,000 + g44100,000



Multiplying the first equation by v, the second by v? etc., gives

P vVi + 1440100, 000
vV +vP v*Vy 4+ 1241100, 000
v Vs + 02 P v*Vs 4+ 1342100, 000
V3V + 03P 'V, + v1qu3100, 000
vV, 4+ 0P v°100, 000 + v°¢44100, 000

Adding all the equations will remove the intermediate values of V; giving
Piiz = v°100, 000 + 100, 000 37, vtqzg .
As there are only 5 years it is easy to calculate this last term exactly:

vqs0 = (0.96154)(0.00144) = 0.00138

v?q41 = (0.92456)(0.00162) = 0.00150

v>q4o = (0.88900)(0.00183) = 0.00163

v*q4s = (0.85480)(0.00207) = 0.00177

v2qas = (0.82193)(0.00234) = 0.00192

Total = 0.00820

o~ o~ o~ —~

Then

P(4.6299) = 82193 + 820
P = 17,930

(b) The premium without the special benefit can be calculated from

1909.50 — 1852.39 + 5689.18
132001 — 99756

Myy — Mys + Dys
Nyo — Nys

P =100, 000 = 100, 000 = 17, 820.

(a)
Piigyo) = 100,000 A0 + 3, 000(1 A) ) + 200 4 0.05 Payy)
P(16.877) = 100, 000(0.04472) + 3,000(2.00874) + 200 — .05(16.877 — 1)
P = £665.18

(b) Required provision is
110,000A53 + 4,000(1 A)23 — 0.95(665.18) o3
= 110, 000(0.12469) + 4, 000(6.09644) — 0.95(665.18)(22.758)
= £23,720



Piigsg — SAL o 200
= 4.62151P — 0.0046380 x 150000 = 200
=P 193.81

(b) We need to calculate the retrospective and prospective reserves separately,

starting from Vi = 0 and VZ" = 0. We also need:

4ss
436
as7
dss
439

(V" + P)(1 +14)

R
= Vi

= VF

(VP + P)(1+1)
= VF
= Vr

VE)’P
‘/2P
‘/1P
VE)P

0.00085577
0.00093663
0.00103409
0.00114973
0.00128528

P35+tVt§1 + q35445
1

1 — g5+t
73.26
137.39
189.53
226.47

D35
244.61 = — x 200
i) X

40

P35+tV£i1 + q35445

v(gss4e(S = Viiy) + Vi) — P
—8.43

—36.08

—79.32

—134.92

~200.00 = —E[PV,]

(V" + P)(144) = 35445



