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Candidates may attempt ALL questions in Section A and at most TWO questions in Section

B. Each question should start on a fresh page.

SECTION A {40 marks)

Candidates may attempt ALL questions being careful to number them Al to A5,

Al. (a) Briefly explain the following theories;
(i) Utility theory,
(i) Ruin theory,
(iii) Credibility theory. 3,3,3]
A2. State any four classes of utility functions and their domains. 4]

dom variables such that S; has a conl-

A3, If Sy, S4, ..., 5m are mutually independent ran
and density function of claim amonnt

pound Poisson distribution with parameter A;
Pyz), i=1,2,...,m. Show that

S =8+ S+ ...+ 5m

has a Poisson distribution with A = S A and

P(z) = Z %?—Pi(m)

[6]

£ X and Y from those of two

6]

ution’ calculates the distribution o

A4. The operation of "eonvol
and Y. Show that for the continuous case.

independent variables X

A5, (a) Let
w(x) = —e*, a>0.

3

Show that u(z) may serve as a utility function.




SFM222

(b) Let G be the amount that the insured is prepared to pay for complete financial
protection. Find G. 4]
{¢) Suppose a = 10 and the decision maker has two random economic prospects avail-
able. One outcome denoted by Ais N(5,2) and the other B is N(6,2.5). Which
prospect will be preferred? 6]

SECTION B (60 marks)
Candidates may attempt TWO questions being careful to number them B6 to BS.

B6. (a) Prove that the exponential distribution is memoryless. 6]
(b) The number of claims for an individual insurance policy in a policy period is mod-

eled by the geometric distribution. The individual claim, when it occurs, is modeled

by the exponential distribution with parameter A (i.e. the mean individual claim

amount is b Find the

(i) compound distribution function, Fy, 13

(i) mean and the variance of the random sum Y, 2,4
{iii) moment generating function, My (t) and the cumulant functions, ®vt, (3, 3]
(iv) measure of skewness (I’gf) (0). 4]
(c) Suppose that S has a compound Poisson distribution with g = 0.8 and individual
claim amounts are 1, 2, or 3 with probabilities 0.25, 0,375 and 0.375 respectively.
Find the probability function and distribution function of aggregate claims for
z=0,1,..,6 15]

B7. (a) Suppose the distribution of the number of claims, N, is the negative binomial, that
is, ‘
r+mn-—-1

n )prqﬂy n=012,..

Py =m=

where r > 0, O<p<1a11dQ£1~j).

(i) Find the moment generating function of N, My(t). 6]
(ii) Find the moment generating function of S, Ms(t)in terms of Mx(1). 4]
(b) Prove that ruin probability for 1= 0 satisfies
e—R'u,

¥(u) = T RU(TYT < o0
. 110l
(¢) A decision makers utility of wealth function is given by
w(w) =w— 0.001w?, w <50

The decision maker will retain wealth of amount w with probability p and sufler a
financial loss of amount ¢ with probability 1 —p. Consider the values of w, ¢ and p
given in the table below:

Find the maximum insurance premium that the decision maker will pay for com-
plete insurance and comment on the two premiums for the two different cases. HG]J
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Wealth{(w) Loss (c) Probability (p)
15 10 0.5
20 10 0.5

B8. (a) Suppose that S has a compound Poisson distribution with A = 2 and
plz) = 0.1z, = = 1,2,3,4. Find the probabilities that aggregate claims equal
- 0,1,2,3 and 4. 1101

(b) The number of claims N in an policy is such than N ~ Geomelric(p), 0 <p <1
while the claim amounts X follows an exponential with parameter 1. Find the
distribution of S, the aggregate claims. [10]

(c) Derive the adjustment coeflicient, % for the discrete time model, given that G, is
normally distributed with mean, 4 and variance o2, . 0]

END OF QUESTION PAPER
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