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Show all workings with the necessary annotations or explanations Do all calculations to an accuracy
of four decimal places

Question 1

11 Name four methods for the calculation of weights from ratios Which one 1s generally preferred?
Give two reasons why 1t 15 preferred

12 Write down three advantages of the application of decision-making procedures

13 Compare SMART and the AHP by histing five sumlarities and/or Aifferences
14 The most important methods of decision making use a value function to obtamn a single figure

that reflects the value of a par}ﬂ:ular competitor Formulate this value function and explain
the meaning of its components

[TURN OVER]

(5)

3)

(3)

(3)
[16]



DCS83704
2 October/November 2010

Question 2

Consider the matrix of pairwise comparisons below.

1,00 1,96 1,57 1,15
0,51 1,00 0,79 0,61
0,64 1,27 1,00 0,74
0,87 1,64 1,35 1,00

A= (aza) =

Calculate the implied preference vector using the methods given below Give the answers to four
decimal places.

21  The geometric mean (5)
22 The 1terative method with the imtial solutton of vg = (0,2, 0,3; 0,3; 0,2)¢. Perform one 1teration

only. (5)
[10]

Question 3

Suppose .
1,00 0,80 0,66 =*
4 *= * x 1,00
={e)=1| , 12010012
* o+ o+ 1,00
is consistent
31 Complete the matrix as far as possible (3)

3.2  Assuming that the above matrix 1s consistent (errorless), write down the equations 1mplied
by the entries in the third column and solve for the preference vector Give the result to two
decimal places. (5)

33 Use the preference vector determined in 3.2 to now calculate the elements of A that you could
not supply in 3.1 (2)
[10]
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Question 4

41

4.2

Construct the log least squares equations for the observations in the matrix below Let the first
variable be equal to zero and then determine the imphed preference vector from the last three
equations Give the answers to four decimal places.

1,0 * 0,202
2510 x 04
* * 1,0 %
* * * 1,0

A_—.(a,tj)=

Why may one of the equations be ignored? How can this characteristic be tested?

Question 5

The pairwise comparison matrix on four criteria, namely price, fuel consumption, comfort, and style,
used for a car selection process is as follows

51

5.2

53

54

A=(ay)=

DO bl GOt
B B = O
[ N L")
aaa il 1Ll N ]

Calculate the imphed preference vector using the average of the normahsed columns Use three
decimal places in your calculations and answers

According to the preference vector calculated m 5.1, which criterion 1s the most important and
which one is the least important 1n the car selection process?

Calculate Apqz and the mconsistency index if the vectors v and Av for the car selection process
are

0,398 1,687
0,085 0,347
V= 10218 and AV =45
0,209 1,274

Use the random 1ndex in the table below to establish whether A 1s sufficiently consistent to be
used.

n|2] 3 | 4 56 78 9 |10
ET[0]058 | 090 | 1,12 | 1,24 | 1,32 | 141 | 1,45 | 1,51

[TURN OVER]

(10)

(2)
[12]

(5)

(2)

(7)

(4)



DCS3704
4 October/November 2010

55 The preference vector for each criterion on three cars, a Symphony, a Jupiter and a Kadett, is
given below. Use the AHP wath v, as in 5.3, as the weights and arrange the cars from best to

worst.
0,123 0,087 0,593 0,265
0,557 0,639 0,065 0,080 (@)
[22]
Question 6
61 Use the tree and the preference vectors below to calculate the weights of the value function
criteria
I%_;l
0,4 0,2
0,45
uw=|0,1 = 055 ug= |05
0,5 ’ 0,3
(6)
62  Explain the hypothesis of dwindhng values. (2)
63  Describe rank reversal. (2)
[10]
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