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Question 1

Name the two role players that are involved m obtaimng the weights for the criteria in a mult-

cniteria decision-making model (2)
2]

Question 2 ]

21 What phenomenon can be expected when data is orgamsed 1n a tree structure? (2)

22 What unexpected result 1s sometimes obtained with the AHP? (3)
15}

Question 3

State the type of error model that the average of the normalised columns and the geometnc

mean have What 15 the expected value of these types of errors in pairwise comparisons? (5)
[5]
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Question 4

Let A = [ay) = ey fyyl = [% f,,] be the n x n matrix of pairwise comparisons or ratios containing

a factor error f,, on each element ¢, of the errorless matrix C, where u = (u3, ,up) is the
preference vector before normahsation

41  What must the value of the error f,; be for the matrx A to be errorless? {1
4.2  Denve the formula for the aggregate error S(u) of the log least squares (LLS) method  (5)

43 It can be shown that S(cu) = S(u) for ¢ > 0
Explain how this result facilitates the calculation of an LLS preference vector. (3)

44 It can also be shown that if u 15 an LLS estimator for the set of observations {a,;}, then

(u)? 15 an LLS estimator for the set {af,}
Briefly explamn how this result can be utihised {8)

45 Start from

n
nlnuy, = Zln Oy
=1

and derive the expression that summanses the log least squares (LLS) method for a
complete A matrix What 1s this special case of the LLS method called, and why is 1ts
name so obvious? (6)

[21]
Question 5

Four operations researchers are candidates for a prize based on their contribution to the disci-
pline Their scores out of 100 for two criteria are as follows.

Name |Research publications|Community service
Kagiso 40 40

Lenny 40 20
Manfred 40 20

Nancy 80 20

51  Who 1s awarded the prize if the judges use
511 SMART
512 AHP
to determune the winner?

Substantiate your answers with relevant calculations
(Assume that the two criteria carry the same weight 1n each case.) (9)

52  What 15 the mamn difference between these two techniques to determine the winner? (3)
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53 Explain why 1t was unnecessary to set up the A matrices of pairwise comparisons for the
AHFP Substantiate your explanation with the necessary calculations (8)
20]
Question 6

In order to solve the system of equations Db = d of the LL.S method, an algorithm has been
developed that mitially sets all the elements of the matrix D and the vector d equal to zero If
an observation a,; occurs, the following overwrites take place

dy, — dyy + 1; dy, —dy;+1

d‘j(_-d“?_l, dJ';{—dJ;—l

After apphcation of the algorithm on a matrix A, the table containing the elements of D and d
is as follows

2 [-1] -1 | Inl,5 + In3
1[ 1|0 “Ini,5
“1[o0 |1 —1n3

61  Wrte down the system of equations Db = d and solve for b
Determine the imphed preference vector and the weights vector (7

62  The facihitator asks another participant to compare the three items with each other
This participant feels that Item 2 is three times as important as Item 3
Explain how this observation of this participant can be added in the LLS equations

This participant also feels that Item 1 1s twice as important as Ifem 2.
Assume that this participant is perfectly consistent m makng s pairwise comparisons

Complete his A-matrix and determine his preference and weights vector (12)
6.3 Do the rankings of the two participants agree? (1)
(20]
Question 7

Consider the semantic scale of the following table.

A’s importance against that of B|Numerical value
Equal

Moderately more important

Strongly more important

Very strongly more wnportant

E::tremely more mportant

7.1  What numerical values does Saaty’s fundamental scale allocate to these categories? (2)
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What problem can result from using a fundamental scale? (1)
Write down the numerical values that Lootsma allocates to this semantic scale What 15
his argument for this pattern? 4)
(7]
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