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Instructions
Answer ALL the questions. Each question carries 15 marks.

Question 1

C~nsider an individual who lives ill a world with a complete and perfect capital market.
HIS expected utility of end of the period wealth is L7r8L'(Q8) where Q8 is the number of
pure securities paying h:ESl if state s occurs that he buys. If his initial wealth is Wo and
consumption (which is numeraire ) is C:

(a) Formulate this individual's utility maximization problem {3 marks}

(b) Solve and interpret the first order conditions from the maximization in (a) above{4
marks}

(c) Solve for C. QI ClndQ2 if the utility function is logarithmic and Wo = KESlO.OOO
assuming a one period two state state world where pure securities prices are I\:ESO.4
and I\:ESO.6 and the state probabilities are ~ and ~ {8 marks}

[15 marks]

Question 2

An individual has a logarithmic utility of wealth. lV. given by U(W) = In(W) and is
faced by the gamble G(l\' ES·j. [\' ES1lJ: lJ.8) Required.

(a) Find the actuarial valuation of this gamble {2 marks}

(b) Find the utility of the expected wealth U[E(W)] {2 marks}

(c) Find the expected utility of wealth E[U(W)] from the gamble {2 marks]

(d) Find this individuals attitude towards risk. {2 marks}

(e) Est.abliah whether this individual would he willing to PfW (Un] nrcminnm tiG (wain tilL
gamble and if so the maximum amount of premiums he would be willing to pay if
his current wealth is h ES 10{ -l marks] .



(1') Establish till' rl'~trictllllis tllHI should 1)(' placl'd o n HII) ot h c-r u r ili ty Fuur-t io n to

ensure that the art it udcs towards risk r-st ahlishcd ill (<I) above hold {3 marks}

[10 mUllkl:]

Q estion 3

(a) Stock XYZ has all expected ret urn of 12% aud risk or',., = l. Stock ABC h~" :~:ected
return of 13<;{ and ,] = 1.5 The markets expected return IS 11%. and rj - oYt:.

(i) According to the CAP\£. which stock is a better buy? {2 marks}
(ii) What is the alpha of each stock? Plot the S:VIL aud each stock's riskreturu point

OIl aile graph. Show the alphas graphically. {-l marks}

(b) The risk-fret' rate is 8<;1;and the expected return all the market portfolio is 16%. A
firm considers a project that is expected to have a beta of 1.3

(il \Yhat is the required rtlt(' of return 011the project? {2 marks]

(ii) If the expected IRR of the project is 1!)Y;. should it be accepted'] {I mark]

(c) Table ] shows the ret urns uf svcuri tv X (x) and Y (v).

Table 1: The returns of security X and Y

- ') i

i3 25 2 I

4 7 20
5 -2 6

Given that the states art' vquallv likelv. test whether diversification is possible and
if so t he optimal holdings of securit v X and Y P marks}

[15 marks]

Question 4

(a) Are the following portfolios well diversified?

(i) A purtfuliu invested ill a verv large number uf shares ( n is large). HOWt'Vt'L

one-half of the portfolio is invested ill stock 1. and the rest of the portfolio is
equally divided among the other 1/ - 1 shares. {1 mark}

(ii) A portfolio invested ill the same n shares. where n is very large. Instead of
equally weightiug with portfolio weights of ~ ill each stock, the weights ill half
the securities are 1~5 whi'e the weights ill the other shares are ~ . {I mark}

(b) Suppose a stock 110",'sells Ht S" = KESIOO. it's price will either increase by a factor
of Ii = l.20 to KES120 ( u stands for lip) or fall by a factor of d = .9 to KES90 (
d stands for down) by vear-eud. Consider a call option written all the stock with a
strike price of I\:ESllO and H t iine expiration or one year. if the risk free rate is lOo/t
filld

(i) The replicating portfolio for the call opt iouj.i marks]
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(ii) The price of the call option {2 marks]

(c) The yield to tuat urity of H hour! with one year to maturitv is ;)9[, that of two years
to mat uritv is Go/c, that (If rhn'(' years to mat uritv is 7Y. and that of four years to
maturity is 89.', U~('t his illful'lllRtlOlI to calculate t ln- price to maturity of a 3-ycar
baud with a COUPOll rate of I'I. making anuual COUPOIJ.pa~·lllent~. {3 marks]

(d) Discuss the two competing t heories of the term structure and explain how they shape
the conclusions about tlu- premiums necessary to induce investors to hold bonds of
different maturities from t he-ir investment horizons? {5 marks}

I

[15 marks]
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