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Selection of sales manager

Lasdaiabio Mat heynatic n:mativit)1 Cormmmnication skill| | Experimentation
Applicant 1 Apphcant 2 Applicant 3 Applcant 4

Figure 1. The hierarchy of the sales manager selection
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Table 2. Pair-Wise Comparisons of Applicants for Leadership

Ay

r-js‘l (19 1: 1)

A,
(2/5,1/2. 2/3)
(2/5, 1/2, 2/3)

A;

(2/3. 1. 3/2)

A,
(2/9, 1/4, 2/7)
(2/9, 1/4, 2/7)
(2/7, 1/3, 2/5)

(3/2,2,5/2) (52.3.772) (2/5, 172, 2/3)
Ay | (32,2,502) (1,1, 1) G2 5m (31302
Voo (2/3, 1, 3/2)
a1 a (2/7,1/3,2/5) (2/5, 172, 2/3)
| @RLSD s s BRD (2/3,1,3/2)
2,4,9/ 2,2, 52
(?f.-{{g,-z) (3{.2, 2, fm}) (3/2.2.5/2)
Ayl (72,4,92) (213, 1,312) o5l LLD
(5/2,3,7/2) (2/3,1,3/2) o
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Table 3. Pair-Wise Comparisons of Applicants for Mathematic Creativity

*%1 (13 1: 1)

A, A, As A,
| | (2/7.1/3, 2/5)
5/2 > ! |
g’é ; ;\”,,j; (2/9, 1/4,2/7)  (2/3,1,3/2)
oo (2/9, 1/4, 2/7)
(2/5, 172, 2/3) e i o (2/5,172,273)
2/5.1/2. 2/ | |
| as12.23 0 GLD (25,112, 213) 331, 3/2)
(52,3, 7/2) (52,3, 7/2)
As | (72,4, 902) (3/2. 2, 5/2) (1.1.1) (5/2. 3, 7/2)
(7/2, 4, 9/2) (312, 2, 5/2)
| | (2/7.1/3. 2/5)
5/2 |
Al ©@s.1.30) (?-'? f ;,.,j) (2/7,1/3,2/5) (1, 1,1)
(213, 1, 3/2) (2/5.1/2. 2/3)
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Table 4. Pair-Wise Comparisons of Applicants for Communication Skill

A, A, A; A,

A, (1,1, 1) (5/2,3.72)  (2/3,1,3/2)

(2/7, 113, 2/5) L L) (3/2, 2, 5/2)
2 (2/7,1/3, 2/5) 5 (3/2, 2, 5/2)
A, (2/7,1/3, 2/5) (2/3, 1, 3/2) (1,1, 1) (2/7, 1/3, 2/5)
(2/5, 1/2, 2/3)
(2/5, 1/2, 2/3)

(2/3.1, 3/2)

Ay (2/3, 1, 3/2) (5/2, 3, 7/2) (1,1, 1)
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Table 5. Pair-Wise Comparisons of Applicants for Experimentation

A, A, As A,
| | (7/2, 4, 9/2) o
> | | 5.1/2, 2/
A, (1,1, 1) (2/3, 1, 3/2) G  @51223)
(3/2,2, 5/2)
A, /3,1, 3/2) (1,1, 1) (5/2,3,7/2)  (2/3,1,32)
(5/2, 3, 7/2)
N (2/5, 1/2, 2/3)
),
As (2/9, 1/4, 2/7) 2/7.1/3.2/5) (1,1, 1) (2/7.1/3, 2/5)
(2/7, 1/3, 2/5) bt
(217, 1/3, 2/5)
A, (3/2.2, 5/2) (2/3, 1, 3/2) (5/2,3,7/2) (1,1 1)
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Table 6. Pair-Wise Comparisons of Attributes

X, X, X, X,
(3/2,2,5/2)
X (.11 (3/2,2,572) (7/2,4.972) (2/3, 1, 3/2)
(2/3,1,3/2)
(2/5, 1/2, 2/3) e 1 A
: : L2, 14, .'"3
X, (2/5, 1/2, 2/3) (1.1, 1) (3/2,2,5/2) (2/5, 172, 2/3)
.. .. (2/3, 1, 3/2)
(2/3.1,3/2)
X; (2/9, 1/4,2/7) (2/5, 1/2,2/3) (1,1, 1) (2/9, 1/4, 2/7)
X (2/3, 1, 3/2) (3/2.2,5/2) (7/2, 4,9/2) (1.1, 1)
o . (2/3, 1, 3/2) I »
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4 4 4 F
ZPU Z 174 Zzln(]ljk)
J=2 j=2 k=1

;) =

A4

A, Rty
JE(1(P1Q+P13 P) (P” +‘F;3”3+ 14?"'4]22111(‘?1% Z 13k Z 14k]
k=1

:x,-

= 2 (two decision makers)
P13 =1 (one decision maker)
3 (three decision makers)

"
[

(In(2/5)+In(2/5)+1n(2/3

)
6l — 2u, —uy —3u, =
1 Sy T M = +1n(2/9)+In(2/9)+1n(2 F?]‘
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4 B \
ZPz.f P, = '2111(32 - )
-1 = -1

J
;i - -
WS / J#2 J*

4

{ 3

/

-

[

‘?2 (Pu T Pza +Pz4)_(Pz1?=’1 +P;_3?-£3 +Pj4?f4)f

Py Pi Pas
Zhl(‘?m: ) T Zlu(fzﬂ- )"' )3 111(‘?24;{ )
i1 P P

where

P> =2 (two decision makers)
P; = 2 (two decision makers)
P54 = 3 (three decision makers)

v 3 ‘ (In(3/2) = In(3/2)) = (In(5/2) ~ 111(3..-"'2)}"]
7L —2u,—2u,—3u, =, . .
T AT AT T L (In(2/5) = In(2/3) < In(2/3)) ;

\
h
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For all the equations

6l1 — 2ty — lus — 31y = —6.4989
Tl — 21y — 213 — 3ug = 0.4054

S5l — 1wy — 2t — 21y = —3.8962
81y — 31y — 31 — 213 = 3.0163
Oy — 2my — Lms —3me=-—-5.2574
Ty — 2my — 2ms — 3me = 0.4054
Smz— 1my—2my —2mse=—3.8962
8y — 3y — 3my — 2ms = 3.0163
6?1’1_ — 2!’3 — ”3 — 3f4 =—3.8272

7?1’2 — 231_ — 233 — 3f4 = 4.4071

5?1’3 — “1_ — 233 — 2f4 =—0.9162

EE‘L_} — 3!1_ — 3!3 — Zf_:, = 7.3098
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Table 7. The Solutions to the Equations

; 11 i

0 0 0.1443
0.7870  0.8919 1.1028
0.1936  0.2849  0.5216
0.9751 1.0629 1.2572

o s b = |

Table 8. The Exponentials of /;, m;, and u;

I exp(l;) exp(m;) exp(1;)
1 1.0000 1.0000 1.1552
2 2.1967 2.4397 3.0125
3 1.2136 1.3296 1.6847
4 26514 2.8947 3.5155
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r11 = (Aexp(ly), Aexp(my), Azexp(u))

The terms A;, 4. and A; are computed as

4 4
A = { > explu, ) ] =0.1067 . A, = (Z‘exp(mj )" ) =0.1304
i1 i1

4
A, _( exp(l,)" } ~0.1416 .
i=1

I

r11 = (0.1076, 0.1304, 0.1635)
ri2 = (0.2343, 0.3181, 0.4265)
r13=(0.1294, 0.1733, 0.2385)
114 = (0.2829, 0.3774, 0.4977).
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After applying to all matrix’s

Table 9. All Results

X1 X2 X3 X4
Al (0.1067, 0.1304, 0.1635) (0.1434,0.1793, 0.2225) (0.3498, 0.4363, 0.5362) (0.2018, 0.2729, 0.3730)
A2 § (0.2343.0.3181,0.4265) (0.1035.0.1288,0.1680) (0.1708,0.2190. 0.2787) (0.1868, 0.2760. 0.4037)
A3 § (0.1295.0.1733,0.2385) (0.4457.0.5049, 0.5568) (0.1042,0.1313, 0.1685) (0.0855,0.0974, 0.1139)
A4 ) (0.2829.0.3774,0.4977) (0.1413,0.1868, 0.2495) (0.1641,0.2130, 0.2827) (0.2556, 0.3530, 0.4772)

W = [(0.2579, 0.3509, 0.4703), (0.1609, 0.2199, 0.3054), (0.0812,
0.0932,0.1101), (0.2418, 0.3354, 0.4612)]
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U, =(0.1277,0.2173, 0.3759)
U, =(0.1361, 0.2529, 0.4687)
Us; =(0.1342, 0.2167, 0.3532)

U, =(0.1708,0.3117,0.5614).
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Simple additive
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example

X1 X2

Ajlexcellent fan
A>| good  good

(w1, w; )= (important, veryimp ortant)

Jamshid Nazemi Multi-Criteria Decision Making Slide no.: 16



LX)

Fair Good ighVery High

22 W

0.5 0.6 0.7 0.8 0.9 1.0

Figure 2. Fuzzy representation of linguistic terms
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Step 1. Let’s set ap =0.80.

Step 2. Let’s 1dentify x71,x12,x21,x22,y1, y2 values such that ;.;;g;(:};;]:
w2 (x12) = 1o1(%21 )= pwr (1) = w2 (32)=0.80 . The values providing this

equality are given in the Table 1.

Table I. ¢ — cut Values While op = 0.80

X12 X11 X271 X22 Vi V2
0.62 0.82 0.72 0.72 0.82 0.92
0.58 0.78 0.68 0.68 0.78 0.88
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Iyl
2. VjXi

=1
Hi:jn— (9)
2. Vi
=1
Step 3. There are a total of 2* = 16 possible combinations of

(X17,x12,91,92) and (x21,%22,y1,92). Using Eq. (9) on all x; and
v, combinations, we obtain 16 # values. The wu; values are given m
Table 2.
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Table 2. Possible Combinations of x; and y;and Their Corresponding u; Values

X11 X12 Y1 ¥2 Uy
0.82 0.62 0.82 0.92 0.714253
0.82 0.62 0.82 0.88 0.716471 MAX.
0.82 0.62 0.78 0.92 0.711765
0.82 0.62 0.78 0.88 0.713976
0.82 0.58 0.82 0.92 0.693103
0.82 0.58 0.82 0.88 0.695765
0.82 0.58 0.78 0.92 0.690118
0.82 0.58 0.78 0.88 0.692771
0.78 0.62 0.82 0.92 0.695402
0.78 0.62 0.82 0.88 0.697176
0.78 0.62 0.78 0.92 0.693412
0.78 0.62 0.78 0.88 0.695181
0.78 0.58 0.82 0.92 0.674253
0.78 0.58 0.82 0.88 0.676471
0.78 0.58 0.78 0.92 0.671765 MIN.
0.78 0.58 0.78 0.88 0.673976
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Table 3. Possible Combinations of x; and y;and Their Corresponding u, Values

X01 X22 Y1 Y2 U

0.72 0.72 0.82 0.92 0.720000 MAX.

0.72 0.72 0.82 0.88 0.720000 MAX.

0.72 0.72 0.78 0.92 0.720000 MAX.

0.72 0.72 0.78 0.88 0.720000 MAX.

0.72 0.68 0.82 0.92 0.698851

0.72 0.68 0.82 0.88 0.699294

0.72 0.68 0.78 0.92 0.698353

0.72 0.68 0.78 0.88 0.698795

0.68 0.72 0.82 0.92 0.701149

0.68 0.72 0.82 0.88 0.700706

0.68 0.72 0.78 0.92 0.701647

0.68 0.72 0.78 0.88 0.701205

0.68 0.68 0.82 0.92 0.680000 MIN.

0.68 0.68 0.82 0.88 0.680000 MIN.

0.68 0.68 0.78 0.92 0.680000 MIN.

0.68 0.68 0.78 0.88 0.680000 MIN.
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Table 4. o — cut Values While o, = 0.00

J}J_-’

X11

X2J X22 Vi

0.70 0.50 0.60 0.60 0.70 6.80

0.90 0.70 0.80 0.80 0.90 1.00
Table 5. o — cut Values While o, = 0.50

X12 X1I X21 X22 VI V2

0.75 0.55 0.65 0.65 0.75 0.85

0.85 0.65 0.75 0.75 0.85 0.95
Table 6. o — cut Values While ¢, =1.00

X12 X11 X271 X22 V1 V2

0.80 0.60 0.70 0.70 0.80 0.90

0.80 0.60 0.70 0.70 0.80 0.90
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Table 7. The Utility Values of u;

il =ao) 0 0.50 0.80 A0 = o)
0.805882 0.744444 0.716471 0.694118
0.582353 0.638235 0.671765 0.694118
Table 8. The Utility Values of u,
Hul (Hf = a'a::a] 0 0.50 0.80 1.0 (u; = Hﬂ)
12, max- 0.80 0.75 0.72 0.70
0.60 0.65 0.68 0.70
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Figure 3. The alternatives’ fuzzy utilities using Baas and Kwakernaak’s approach (1977)
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Multiplicative weighting method

ﬁ(flr_ ) = (H X, ,H

H
- Wi
| I.l )
H
J=1

Criteria Criteria Weights FMS-1 FMS-2
engineering effort (X;) (0.15,0.18, 0.24) (3,4, 6) (5,.6.7)
flexibility (X5) (0.32, 0.38, 0.46) (6, 8, 10) (4,4,5)

net present worth (X3)  (0.30, 0.32, 0.38) (28, 32, 44) (38, 45. 52)
integration ability (Xy) (0.10.0.12, 0.18) (6, 8.9) (3.4.5)
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| 4 \
F”S) Ll_:l Y7 irl JHI mﬁl Hl J

DS-

( 28@.3[] v 6'[].1@1 4D.IE v 8(}.38 v 32().32 v 8[}.121\
L 0.2 10{] A6 44D.38 v 9D.18 J

6.8005, 11.0043 , 27.7352)

Criteria Criteria Weights FMS-1 FMS-2
engineering effort (X;) (0.15,0.18, 0.24) (3,4, 6) (5,6.7)
flexibility (X,) (0.32. 0.38, 0.46) (6, 8, 10) (4. 4.5)
net present worth (X3)  (0.30, 0.32, 0.38) (28, 32, 44) (38. 45, 52)
integration ability (X4) (0.10,0.12, 0.18) (6, 8,9) (3.4, 5)
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( 4 4 3{2\

ARy _ Ym2
V(\FJ”{SZ) a LJHI iZj H “m2 jnl u2j J
5015 | 4032 30030 30.101 6018 4038 5 43032 o 4012 )
024 , 5046 5,038  <0.18 J

[
R

.
6.5940, 9.3352, 20.0560)

Criteria Criteria Weights FMS-1 FMS-2
engineering effort (X;) (0.15,0.18, 0.24) (3,4, 6) (5,6.7)
flexibility (X,) (0.32. 0.38, 0.46) (6, 8, 10) (4. 4.5)
net present worth (X3)  (0.30, 0.32, 0.38) (28, 32, 44) (38. 45, 52)
integration ability (X4) (0.10,0.12, 0.18) (6, 8,9) (3.4, 5)
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