UNIVERSITY EXAMINATIONS UNIVERSITEITSEKSAMENS
-
UNISA lom..
DSC3704 May/June 2012
MODELS FOR STRATEGIC DECISION-MAKING
Department of Decision Sciences

Duration 2 Hours 80 Marks
EXAMINERS *

FIRST . MS J LE ROUX

SECOND - DR P POTGIETER

EXTERNAL * DR A DE VILLIERS

Programmable pocket calculator is-permissible.

This examingtion question paper remains the property of the University of South Africa
and may nof be removed from the examination venge.

This paper consists of 3 pages

Answer ALL the questions fully but concisely mn your answer book
Show all workings with the necessary annotations or explanations

Question 1

Describe the modus operand: that 15 mostly followed to collect input data for a multi-criteria

decision-making model (4)
[4]

Question 2

21 What do the letters in the acronyms AHP and SMART stand for? {2)

22 What are AHP and SMART mostly used for?
Describe the main difference between these two approaches (3)

23 What problem with the AHP did Belton and Gear 1llustrate with an example?
Which method did Lootsma suggest to solve this problem, and how does this method
differ from the AHP method? (4)

[9]
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Question 3

The matrix A = [a,;] 15 called a judgement matrix What consistency criterion must the elements
of the matrix satisfy for the judge to be perfectly consistent in making the estimates?

Question 4

u
Let C = [¢,] = u—t} be the n x n errorless matrix of pairwise comparisons or ratios, and let

7
A = [a,;] = [cy; ;] be the matrix of parwise companisons or ratios contaimng a factor error f,;

41 Derive the objective function of the mathematical programming problem that describes
the log least squares (LLS) approach for finding the preference vector from pairwise
comparison observations Define all vanables and parameters of the model

42 From n
> b, =0 where b =Inu,
=1
derive the equation that the u,’s of the geometric mean (GM) method must satisfy before

normalisation
Also express the derived equation 1n words

Question 5

Which two methods did Crawford and Williams compare 1n their 1985 article A note on the
Analysis of Sulyectwe Judgement Matrices? What was their conclusion?

Question 6

Five students 1 Decision Sciences are candidates for a bursary They are judged on their
technical ability and use of language in a quabfying project Their scores out of 100 are as
follows

Student |Technical ability|Use of language
Alfred 76 48
Betty 76 38
Charl 76 38
David 76 38
Ernest 96 38
61 Complete the two A matrices of pairwise comparisons of the scores of the five candidates

for the two criteria

62 Calculate the preference vector of candidates for each criterium according to

621 the average of the normalised columns
6 2 2 the geometric mean (GM) method
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Compare the normahsed preference vectors determined according to the geometric mean
{GM) method with those of the average of the normalised columns Are they the same?
Why or why not?

Who 1s awarded the bursary if the judges use
641 SMART
642 AHP

to determine the winner?
Substantiate your answers with relevant calculations
{Assume that the two critena carry the same weight mn each case )

Question 7

In order to solve the system of equations Db = d of the LLS method, an algorithm has been

developed that imtially makes all the elements of the matrix D and the vector d equal to zero
The observations are then processed one at a time

71

72

73

Why 15 this algorithm useful to the faciitator?
Write down the overwrites that take place when an observation a,; occurs

After application of the algorithm on a matrix 4, the solution 15

2 | -1)-1|Inl,5+ In3
-1]1 0 —Inl,5
—-1( 0 1 —In3

Write down the system of equations Db = d and solve for b
Determine the imphed preference vector and the weights vector
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