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QUESTION ONE (30 MARKS)

2) Explnir:‘;hyol]o“dng terms as applied in Utility Theéry
. i

Decreasing Marginal Uuli .
ty. (1 Mark)

W Iso-elasticity. .
d,“)/ Certainty Equivalent. (1 Mark)
Relauve Risk aversion. (2 Mark)

(1 Mark)

b) Describe the three f; |
orms of the Efficient Markets Hypothesi |
; sis (EMH).
<) State the Assumptions of Mean Variance Portfolio T)l'xpcofy = ((i :fjukk:)
) 2 Marks)

A7 An investor has the choic '
¢ of the following assets th
the four possible states of the world: y e e ol s ol meach o

State Probabulity Asset 1 Asset 2 Asset 3
1 0.2 5% 5% 6%
Z 03 5% 12% 5%
3 0.1 5% 3% 4%
4 | 04 5% 1% 7%
Market Capitalization 10000 17546 82454

A7 Determine the market price of risk assuming CAPM holds. (8 Marks) Voer Deu§ etV

¢) Investor A has an initial wealth of $100 and a udlity functon of the form: Oy T 2r
Uw) = log(w) SN =S ) qyy

Where wis her wealth at any ume. Y
Investment Z offers her a rerum of -18% or +20% with equal probabliry. m
’1( What is her expected udlity if she invests nothing in Investment Z? (1 Alark@__‘f’:‘:_»
ely in Investment Z? (2 Marks)(8,) \n (v asw® i\
kv f

Afy” What is her expected ulity if she invests entir
iy What proportion 4 of her wealth should she invest in Investment Z to maxunize he i e
expected uality? %hat is her expected utility if she nvests this proportion in ») ,
— Investment Z? u""“:\ w ente O = W/-‘_'Lfi’(s Marks) w
- ~ . 0,\ / il

ﬂ Suppose Investor A has a power utility function with ¥ = 1, whilst Investor B has 2 power uality

i unction withy = 0.5. ’ .

A 'f / Which investor is more risk-averse (assurmung that w > 0)? {2 Marks)

Rrred ) i) wealth of 100 and s offered the opporturty to

- ii) Suppose that Investor B has an iniual we : e oD Wil
buy Investment X for 100, which offers an equal chance of 8 payout © !
she choose to buy Investment Xe (2 Marks)
(\‘ v.;.)l\lnk O
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) 't\n investor can invest in two assets, A and B:
Expected return | 6% T 8% ‘
Variance R 77— PR

The corrclatlon coefﬁaent of the rate of return of the two assets is dcnoted by

p and is assumed to take the value 0.5.
_ The investor is assumed to have an cxpccted uality funcuon of the fonn. T

o Eq(U) = E(r,) — aVar(r,) |
- Where a is a positive constant and 7p is the rate of return on the assets hcld by PRl
The investor. ' , s / =@t g,
: 1) Determine, as a functlon of a, t.he portfoho that maximizes the invéstor’s expected

udlity. - * (8 Marks) .
i) Show that, as & increases, the investor selects an mcrcasmg p:oporuon of Assct A
(1 Mark) _ = : : g3
b) Smtc and prove the First order Stochastic dornmancc Theorcm. o (1 Ma.rks) '
' ' ' ‘. etile

’ o : QUESTION THREE (20 MARKS) \ ,,,," Lo
) What are thc limitations of utility theory? o sl W ‘1 a=- (3 Marks)
. Y (AN o 5& (a_&‘..-
G“’ = *.\.n\ 0\‘-“\ i ;

b) Define the followmg measures of investment risk:  \vM s At CEN \ "'\“'..“‘P \k‘ﬁu- w“"
\ Q\i“ﬂ \‘\'\ (l Kiark)

o.n""\- s ..

i) Varance of remurn - - O e \e
- i) Downside semi-variance of return A f’*““ A “i 4 (2 Marks) -
- R\ B <
iii) Shortfall probability. - R T - 0\ seves) \:‘“- (1 Mark)
4 “* &..'*2 marLs)

e
\&

E iv) Value at risk. ,
¢) Aninvestor is comcmplaung an investment thh a return of £ R, where:
R = 15,000 — 250000 O} ’)

Where Uls a uniform [0, 1] random vanabT‘z‘:m‘*%—
Calculate each of the following four measures of nsk - 39 7
- i). Variance of return

ii) Downside semi-variance of retumn o
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ii,)‘ sBortfdl probability, where the shortfall level 1s {10,000 {2 marks) s
iv) Value at Risk at the 5% level. | {3 marks} -

%) Discuss the assumpuons underlying the theory of consumer choice. {3 marks)

b) Consider Assets U and V which offer returns according to the table belows

Sum of amuative probabrlirees
Return U v
6% 0.25 0 ]
% 0.75 075
% 15 15 |
% 25 25 '

R4~ N (8%, 36%%)

The return on Asset B can be described by the following probabulity distribugon: -
15% with probability 0.04
R. = | 1% with probability 0.2
8 10% with probability 0.6
20% with probability 0.16

Va/ Calculate the expected return, E and the stndarg deviatian, 0, of the return on Asset
B

' (3 Marks)
i) For both assets, find the value at risk (VaR) at the 5% confidence level on s {im
portfolio invested entirely in that asset. (3 marks)
i) Compare assets A and B in the light of your answers to pares @) and (u) and comment
on the use of VaR as a measure of Investinent risk. 3 marks) )
d) Consider the following unlity functon:
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P ——



) L:r.ﬁfd?‘,”":‘ ) R L —— ] \ A il Coms L
7 WT-2-60-1-6
e STA 2294

Ulw) = —e™,a>0
1) Derive expressions for the absolute risk aversion and relative risk aversion measures.
if) What does the latter indicate about the investor’s desire to hold risky assets?
(3 marks)
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