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Decision making

Numerous multi-criteria decisions are daily made, both in public and in private life:
strategic decisions (in a company the choice of products and markets, for instance, and in
private life the choice of a partner and a career), tactical decisions (the choice of a location
for production and sales, the choice of a university or a job), and operational decisions
(daily or weekly scheduling of activities). Numerous decision makers are also involved in
them: charismatic leaders, cool administrators, and manipulating gamesmen, for instance,
who all (inconsistently?) adopt widely different tactics in their style of decision making.
Sometimes they defer the decisions to higher authorities, sometimes they delay a decision
until there is only one alternative left or until the problem evaporates, and sometimes they
deliberate the pros and cons of the alternative options before they arrive at a conclusion.
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Cultural differences cannot be ignored in decision making. Culture is the collective
programming of the mind which distinguishes the members of one group from another
(Hofstede, 1984). It is the way in which a group of people solves the universal dilemmas
of human existence: the relationships with other human beings, with time, and with the
natural environment (Trompenaars, 1993). Particular dimensions for a cross-cultural
comparison of the relationships with other human beings are: the power distance indicated
by the fear to express disagreement with superiors, uncertainty avoidance indicated by rule
orientation and employment stability, individual self-realisation versus the pursuit of
collective interests, status achieved on the basis of performance and skills versus status
ascribed on the basis of family background and seniority, and neutral behaviour versus a
vivid expression of feelings (Hofstede, 1984). In some cultures the group may leave the
decision to the highest ranking member, in others the group may work towards a maximal
consensus or towards a majority standpoint which overrules the viewpoints of the
minorities. The border of the Roman Empire still is a clear-cut border between North-
West Europe (rule-based and task-oriented behaviour, status achieved) and Latin Europe
(person-oriented and affective behaviour, status ascribed). There is a second, but less
deeper divide in the Western world: the gap between the Germanic culture (rather
hierarchical, organisations symbolized as well-oiled machines) and the Anglo-Saxon
culture (more egalitarian, organisations symbolized as markets). The series of case studies
in Trompenaars (1993) illustrates how deeply cultural differences may affect decision
processes.
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Multi-Objective Optimization
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Conflicting Criteria
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Tradeoff of Car Problem
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Mathematical Programming Problem
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On Objectives
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More Def’s

Measures (or attributes)
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Example Objective
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Ideal Multi-Objective Optimization
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Preference-Based Methods
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Weighted cost function
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2. Consider the following two-objective cptimization problem:
Minimige / ¥ =X +X
Minimize / ¢ =k = +x
A TR
2 i X2 1_: 2
By using the preference-based procedure, calculate the optimum solutions for each
of the following three weight vectors: (i} w/'' = {1,007, (i) w'2' — [(.5,0.5)7,
{bi} wi¥ =017,
3. In problem 2, write the optiranm sclution vector x as a function of the chosen
weight vector w [Where wny | wz = I].
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7. Using an ideal multi-objective optimization algorithra, explain how the following
multi-objective optimization probletn can be solved to find multiple Pareto-optimal
soluticns:

Minimize f{xq,%2) = %1= 212 + (x3 — 11¢,
Minimize faix;, %2l = = (% — 1]%.

[f the user prefers a solution with the smallest absolute value of >, which is the
preferred Pareto-optimal soluticn?
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aggregation-based dominance-based
weighted sum
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Maximize (y1, yz, ..., y&) = f(x1, X2, ..., Xa)

2 Y2
Pareto optimal = not dominated
% . Fareto op
o better o %
ncomparable Q. s '\._ - dominated
F 0 —
Q Q 5 Q o
WOrse  lincomparablg,
o] Q" ki
Y1 y

Pareto set = set of all Pareto-optimal solutions

Dr Jamshid Nazemi Multi Criteria Decision Making Slide no.: 20




|{¥

v
A X

EF

Dr Jamshid Nazemi Multi Criteria Decision Making Slide no.: 21

I

4% %S% 7 § [ O %123 ! !
<=19§4 & &BY . 87 1 w8 9 %
<= & % . 87 1 4 V%6
Ao @t

18B§70. 3 ,- § . 3 ODML63EI %

§ 5 or 1t VA&BS . § %6 !

GtH 1% J3- § . 38K 16 AF & % .
7C. S EL L IF E® 4%$F7= %6=4

- $EL ES§FR $A =6 &O0P5Q 7§ 8%6
AB § % "#STI UGVE % 4-B 56 7 §
Bota ) $
1889 $

Dr Jamshid Nazemi Multi Criteria Decision Making Slide no.: 22




WC LI

F B F7L% ?,- § . §O 7%
Ao FXC & 8WR 7 1 _ § ,IF B SEQ
Yy r _§&§BIXC &Z 0O VY . §0O
7Q 4 % % _ 8 : %%6=4 &R%Z T @

! 79 4 %4 L 7123 Y1 §
A 76 5 1 %

I . SSRUWE BT&SBSW . §O

A o176 1 _$07XC v L SK A I
7 %2 § 1 6. % "# 6.8& 4[\]6 2 ES$
W46

@$% =% &) $&

Dr Jamshid Nazemi Multi Criteria Decision Making Slide no.: 23

~“HBYV I _3§

Wags 1§ 8 =6 I _§ 8§ $\6 &
M6 7 F6 ~HBV 1 .

Vi W K& $ W B O &l §

8

6(= a6& _:F§ _ §1 T& S M6 186
A S ~HBV .§0O D FO

- SWSF7 4/ ™H BV (0 -§ 0

W9 . § O5u ™~HBV 8§ A 1 7XC
Kb $% 7R: F 15 B 1 % .
7 %2 § 1 6. % "# 6.8 4[\]62 E}
A%6

6 &7$/8 1) $&

Dr Jamshid Nazemi Multi Criteria Decision Making Slide no.: 24




8 .

$

§ 8% 8

L

Y

IWe 71

1 7% K

88
& B %6 EL

A1

§8 . §0O =6
ocF§ P &R % =6 . § O &S
E§8I . % 19 3%5d1le O

cf% ~§d 1eb &

X = X" sothat F(X)= F(X"Yand F(X)# F(X").

-3 Ol bM5
7 9%
% . 8
,0 B ?
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Definition 3: The sct of all efficient solutions in £ is called

the efficient solution face of MOP.
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max z1=x1
max z2=x2
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max z1=x1
max z2=x2
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MCDM Terminology
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