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(I YES

IN 8"'RUC’HON8: ANSWER QUESTION ONE (COMPULSORY) AND

ANY OTHER TWO QUESTIONS.

:  OUESTION ONE (30 MARKs; ;
(a) Define the following terms: § (6 mm.'k.s]'

(b)

(@) A statistical hypothesis.

(i) A test of a statistical hypothesw. .
(iii) Typel error.

(iv) Power of a test.

(v Critical region.

(vi) 8ize of a test.

Suppose a random variable X follows the normal distribution with
unknown mean u and variance 62 = 9. A random sample of size
n = 16 is taken on X, To test the null hypothesis H%: u = 2 against
the alternative Hi: u = 4.47, the critical region 18 given as

C = {(X1,X3)00000,Xa): ¥ >3.23).
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amo withmn pron!' uu\ Neyman- Bunon Lemma, dving prod-dy
what kind of hypothicais applics. {5 camrks}

( Define the term probability value (P-value) and expiain
Mbawltmnuuwdmmgnmzmdg

() An Investor wants to determine whether the mean income of
workers working in a town two miles from a pruposed estate
bullding site exceeds $24,400. What condusion can te
made at 5% level of significance i the mean income of a
random sample of 60 workers worldng 3 that town is
$24,524 and standard deviation of $763. Use P-va’Ce o

STA 3308

Computes

(i) Pr{Typelerror)
(8 P (Typell envor}
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answer this questioa. {S marks)
State and explain briefly the various steps involved in testing a
hypothe:is. 1S marks] PR
» IR v 4
() 20 ) i i

Let x),x3,......%a be a random sample of size n = 100 from the
normal distribution N(u,0') where o’= 400. A sise &= 0.03 test

for Ho: p= 165 against H;: y= 168 is given by a Best Critica}
Region (BCR) C = {( x1,X8,.c000X): ¥>K

i Determine the valus of K. IS marka)

() Give the expression for the power function, beoce compute
Ihepowuol‘dletellwhmp-lnz!. {6 marksj

M'OMannuomﬂmeM.vnnmhu.:,-ms .
sgainet Hy: 4> 105, Explain how this (s derived f~—m the

Best Cntical Region, {S marl gy
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() Given that N
follows a P““‘"“‘.*) distribution and X,'s are hd standard norinsl vesiahies

(1) Find the mglof S = X, X34 - 4 Xn

@ U {7 marks|
i) U
sing the mgf (‘llt!lll'ld in part (b)“) l}m’ wonfirm that ‘5 wh}
E[S] = E[X]E[N]
Var|S) = E[N|Var(X) + (E|X])*Var(N)
'QUESTION THREE (20 MARKS)
Senve
(a) Detesamine the adjustment coefficient if the claim amount is exponential with parametes S > 0.
.\nd H\() no C{ du’ﬂ" EQOW Pcvfrvhﬂ“ \ ‘5 mxkﬂ

(b) Ronaldo a famous footballer has taken out special insurance which pays hun some money if he
is injured. If the injury is 80 severe that he can no longer play football, then the insurance wnll
pay him $1B and the policy 1s terminated. However, if he s injured but he manages to recovex,
then the insurance will pay him$0 1B and the policy continues. The insurance compesy believes
that the probability of an injury is 0.2 and that the probability of more thas one injury in &
year is 0. However, if Ronaldo is injured, then there is & 75% chance that he will recover.
Assuming that premiums are paid in advance, and that the insurer pays clauns at the end of
the year that this is the only policy that the insurance company writes. Calculate:

(i) The annual premium charged assuming that the company uses a premium loading of 0%
{6 marks]
(i) The probability that ruin occurs in the first 2 years if the initial reserve is $0 1B. {9 marks}

QUESTION FOUR (20 MARKS)

(a) An insurer undertakes s risk X after collecting the premium. He owns & capital of w = 100
What is the maxunum premiun the insurer is willing to pay to a reinsuret to take over complete
risk if his utility function s u(w) = wi and that Pr(X = 0) = Pr(X = 36) =05 Fiad

(i) The exact premium,  LOwls )= wla 1) [5 marks]
(1) The appruximate premjum. p' 2l - _\‘ 'y Wv"_‘_ : :-:a) (5 marks]
Y (~'v)
1%

1hen 2
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(b) A general insurance company s planning 1o set up 8 new class of travel insurance. It plaos to
start the business with 2 million aud expocts claims to occur according to s Poimon process with
parameter 50. Individuals claims are thought to have a gamma distnibution with parameters
a = 150 and 8 = 4. A premium loading factor of 30% is spplied. Explain how each of the
following changes to the company’s model will affect the probability of ultimate ruin.

(i) A 28% premium loading factor is apphed instead. (6 marks]

(ii) The individual claims are found to have a guinmna distributica with parameters a = 150
and 8 = 2. ' [2 marks]

(iii) The Poisson parameter is now believed to be 60. (2 marks}

THE END




