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Time : 3 hours 

Candidates should attempt ALL questions from Section A and ANY THREE quest ions 
fron1 Section B. Each question should start on a fresh page 

SECTION A: Answer a ll questions in this sectio n ( 4 0 marks) . 

Al. Consider the following payoff matrix, 

"" 15 10 0 -G 17 -
3 14 8 9 2 
1 5 1-l 20 -3 
7 19 10 2 0 

'- -

Find the solut ions obtained by each of t he following criteria to find the optin1al decision 

(a ) The Laplace criterion. 

(b) The Savage Regret criterion. 

(c) The Hurwicz criterion. 

(3) 

[4] 
(3) 

A2. Suppose \Ve arc given the following table of utilities from a certain investor in a certain 
volatile econmnic environn1ent characterised by four positions of t he service de1nand 
offered. vVhat would be the attitude of such a decision maker towards risk? 

t 
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Table 1: Table of Utili ties 
Economic Volatility 

I nvestrnent Portfolios V.Low Low High V.High 

No Investment 6.3 6.3 6.3 6.3 
1 
2 
3 

5.0 
3.0 
0.0 

7.9 7.9 
6.9 9.0 
5.7 8.3 

7.9 
9.0 
1.0 

SORS -1101 

\i\There U(-30) = 0, U(-20)=3.0 , U(-10)=5.0, U(-5)=5.7, U(0)=6.3 , U(5)=6.9 , U(20)=8.3 , 
U(15)=0, U(30)=0 ann U(45)=10. [5] 

A3. (a) Explain how a bargaining process can be n1oclclecl as a ga1ne theory problen1. [4] 

(b) Detern1ine the saddle point of the follO\Ying gan1c problem. 

(c) \iVho is t he wiuuer in this gau1e? 

6 5 9 
-3 1 12 

[3] 

[1] 

A4. F ind the range of values of p and q which will render t he entry (2,2) a saddle point for 
the gan1e ; 

2 4 5 
10 7 q 
4 p 6 

[5] 

A5 . Solve, using the concept of dominance , the gan1e whose payoff matrix is given be-
low: (12) 

3 2 0 0 
3 4 2 4 
4 2 1 G 
0 4 1 
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SECTION B: Answer a ny THREE questions in this section (60 1narks). 

B6. A firn1 has three invest1nent alternatives .The payoff table (in $1000,s) and associated 
probabilities are as follows. 

Table 2: Payoff Table and Associated Probabilities 
Economic Conditions 

Investn1ents Up Stable Down 
100 25 0 
75 50 25 

c/j 50 50 50 
Probabilities 0.40 0.30 0.30 

For the lottery having a payoff of 8100,000 with probabilit p and $0 with probability 
( 1-p), two decision n1akers expressed the following indifference probabilities. 

Table 3: Indifference Probabilities 

ProAt. ($1000 ,s) 
75 
GO 
25 

Indifference Probability 
Decision i\Iaker A Decision lVIaker A 

0. 0 060 
0.60 0.30 
0.30 0.15 

(a) Find the most preferred decision for each decision maker using the expected utility 
approach. [9] 

(b) V\·hy don 1t decision makers A and B select the san1e decision alternatiYe? [1] 

(c) An upcoming horticulturist finds fron1 past data that the cost of producing a case 
of butternut is R25 and can sell then1 at R30 each if it is sold within the week the 
butternuts are harvested. Failing to sell them the week they are harvested means 
that they have got to be disposed at R20 per case. The san1e data also indicated 
the following weekly sales. 

Table 4: Weekly Sales 
\rVeeklv Sales <3 4 5 6 7 >8 

0 -

N"o. of \Veeks 0 10 20 40 30 0 

Find the optin1u1n nun1ber of cases the horticulturist should harvest each \veek. [10] 
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Table 5: Profit fron1 each crop 
Rainfall Maize Tomatoes Sugarcane 

Substantial 7 2.5 -1 
1VIo<icratc 3.5 3.5 4 

Light 1 .J 3 

B7. A farmer is attempting to decide which of three crops (Tviaize, Ton1atoes and Sugarcane) 
she should plant on her 100 acre fan11. The profit fron1 each crop is strongly dependent 
on t he rainfall during the grO\:ving season. She has categorised the amount of the 
rainfall as substantial: n1oderate or light. She esti1nates the profit (USD'OOO) from 
each crop a!:> shov.m in the table below. 

Based on the weather in previou, seasons and t he current projection for the con1ing 
season, she estin1ates the chances of substantial rainfall as 20%. that of 1noderate 
a!:> 30% and that of light rainfall as 50%. Furthennore, services of the meteorological 
dcpartn1cnt could be cn1ploycd to provide a detailed survey of current rainfall prospects 
i. e. P (Crop/ Rainfall) and the forecasts are as belO\v. 

(a) 

(b) 

Table 6: Type of Rainfall 
Rainfall Maize Ton1atoes Sugarcane 

Substantial 0.70 0.25 0.05 
l'vloderat.e 0.30 0.60 0.10 

Light 0.10 0.20 0.70 

Determine the optimal decision a~ to which crop to plant. [6) 

Detennine whether it \YOuld be econon1ical or not for the fanner to hire the services 
of the state n1eteorological department. [12] 

(c) Find the efficiency of the information proYided by the n1eteorological depart-
lTICnt . [2] 

B8. (a) Usc the graphical ntcthod in solving the following gan1c. vVhich player wins the 
gan1e 

2 2 3 -2 
4 5 2 6 

(8] 

(b) Find the optiu1al strategies of two players iuYolved in the follo\Yiug gan1e using 
the sin1plex n1ethod. 

4 1 
2 3 

Hence or othenvise find the value of the gan1e. [12] 
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B9. (a) A Statistician is observing values from a 13in(2, p) distribution . He knows that 
p is equal eilher to 1 /~1 or to 1/ 2. and he is trying to choose between these t'vo 
value . He obserYes a ~ingle value x from the di~tribution. He proposes to use 
one of the following four decision functions. 

d1(x) set p = 1/4 when x = 0 

. 
• 

set p = 1/ 2 when x = 1 or 2 

set p = 1/ 4 when .r = 0 or 1 
set p = 1/ 2 when x = 2 

d3(x) set p = 1/4 when x = 0, 1, or 2 

d4 (x) setp=l/2whenx=O: 1, or2 

If he incorrectly concludes that p= 1/4, he suffers a loss of 1. If he incorrectly 
concludes that p=1/2, he suffers a loss of 2. Find the risk funct ion for each 
decision function, and find the decision function that 1nini1uises the rnaxirnuut 
expected loss . [10) 

(b) Two Fast food competitors. lVIacs and Thelwalls are competing for an increased 
n1arket share. The payoff n1at.rix. shown in the fo llowing table, sho·ws the increase 
in the market ~hare for iVIac~ and decrea~e in market ~hare for Thelwalls. 

Table 7: l\!Iacs and Thelwalls Payoff i\llatrix 
Thelwalls 

Macs Give Decrease l\ laintain Current I11crease 
Coupons Price Strategy Advert ising 

Give Coupons 2 -2 4 1 
Decrease Price 6 1 12 3 

i\IIainLain Present Strategy -3 2 0 6 
Increase Advertising 2 -3 7 1 

Use the algebraic n1ethod to find the optin1al strategies for both 1nanufacture~ 
and the manufacturer that gets the bigger market share. . [10] 

END OF QUESTION PAPER 
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