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ALL the guestions fully bul concisely 1 your answer book

Show all wotkings with the necessaly annotations 01 explanations.
Do all ealenlations Lo an acciracy of thiee decimal places

Question |

Tn this

11

12

13

guestion, provide the missmg words only m your answel hook

T'he purpose of ths module 18 Lo introduce you 1o the theory and practice of multi-criteria
decision making, as applied to the problem of selecting one from a number of contenders
whete the most important. informaftion 18

Most stndies 1 the field of multi-cuteria decigion anatysis (MCDA) ate conducted under
the gdance of a so-called

When human value stiuctures ate modelled, it frequently mvolves the importance

of 1tems and the method mostly used 18 to ask for tatios hetween . items and then

distal the of the items out of this

The valne function 18 of the form Y uy f,(r,), whete 1, 1epresents Lhe (impor-
1

tance) and f,(7,) the function of the 7-th item
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Question 2

Consider an n x n uncompleted etiotless matrix of panwise companisons C' = (¢;) and the
pieference vector w' = (wy, ,w,)

21 Wiite down the definition of the element ¢, in teims of the weights w, and w,
Use this defimition to show that

211 =1

-1
212 Gy =€y,

213 any element ¢,, can be expiessed as the product of two elements ¢,x and ¢y,

214 (), the y-th column of an errorless € matnix, 18 directly proportional to the
preference veclor

11
215 Cw=nw (1
22 Now use these expressions to coniplete the followmg criotless matiix
A
1 z * *
% * % *
C=fe,)=
(eig) ¥ % % %
3 3
* = 7 1
and to calculate the (normalised) preference vector (11}
23 The tterative procedure for finding w fiom A, wheie A 18 an ordinary matiix of pairwise
comparisons, 1s based on the expression Cw = nw  Detive and bnefly desciibe this
procedure (6)
[28]

Question 3

The panwise compatison matiix of fow criteria, namely price, fuel consumption, comfort, and
style used for a car selection process, 18 as follows

I3 2 2
L 1L
PO B
3 1 3
A=(ay) =] L
1 3 4 13
L
s 4 2 1
31 Calculate the mnphed preletence vector using the avelage ol the normalised columns

Use three decimal places 1 your calculations and answers

Accordig to tlns preference vector, which entetion 1s the most impottant and which one
15 Lhe least impottant 1 the car selection process? (7)

[TURN OVER]
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32 Calculate M\, and the inconsistency index if the vectors v and Av for the car selection
process are
0,398 1,687
0,085 4 A 0,347
Y= o218 an V= 10907
0,299 1,274

33 Use the random index 1n the table below to establish whether A 1s consistent enough to
be used

n 2] 3] 4 | 5 | 6 7 1 8 | 9 | 10
EI|0|058 090 | 1,12 1,24 | 1,32 | 141 | 1,45 | 1,51

Question 4

Consider the semantic scale of the following table

A’s importance against that of B|Numerical value

Equal 1

Moderately more important

Strongly more important

Very strongly more iumportant

o =1 o e

Fxtremely more important

Suppose Item 1 158 moderately more unportant than Ttem 2 and that Tlem 2 18 moderately more
mportant than Item 3

41 What should the ratio between Items 1 and 3 be according to this particular scale?

42 Write down the A matrix of pairwise comparisons of the three items according to this

scale

43 What should the value of a3 be for the A matrix to be consistent (errorless)?
Substantiate your answer

44 Write down the numerical values that Lootsma allocates to this semantic scale What 1s

his argument for this pattern?

Question 5

The name of this module 15 Models for strategic decision making

Briefly describe what a strategic decision might entail
Elaborate on the meaning of the word strategic
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Question 6

Belton and Gear's example of rank teversal considers cars A, B and C, and compares them
according to criteria K, K>, and Kj, of equal weight In the table the figures are marks out of
10 that a car gets fo1 a criterion For example, the 8 indicates that car A gets 80% for criterion
K3

Ki|K2|Ks
A[1]19|8
Bl 9 9
Cl1l|1

Car D, an 1dentical copy of B, 18 added and the table 15 extended

K| K| Ky
Al1]|9]8
B|9|1]|9
Cl1]1]1
D919

61 Calculate the AHP values of the fiist three cars from the first table and rank them

62 The AHP values of the [our cais ¢alculated from the larger table are
z4 = 0,3654, zp = 0,2889, zc = 0,0568, zp = 0,2889

Rank the cars and compare the ranks of A, B and C with their imtial 1anks (as found
n the previous question)

63 What was Saaty’s reaction to this example? Comment

64 Determine the rank order of the first three cais by applying the multiplicative AHP
method
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