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Course summary

1. Unicriterion vs. multicriteria models.
2. Multicriteria  modeling: Basic concepts.

3. Multi-attribute utility theory
(aggregation) vs. outranking methods.

4. PROMETHEE & GAIA methods.
Visual PROMETHES&oftware.

6. Practicals.

Ol
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m Decision making

RealWorld A Describe,
ASocial

A A Understand,

AEconomical

Andustrial A Manage.

A nvironmental
MMilitary

2 Approaches :
A Qualitative approach,
A Quantitative approach .

UNAM- Febrero 2012 4



Decision aid

RealWorld

UNAM- Febrero 2012

ASocial
Kolitical

A conomical
Andustrial
Anvironmental
MMilitary

Quantitative model

Possible decisions?
How to compare them?

Preferences, Objectives?

B



Decision aid

RealWorld
ASocial
Kolitical
AEconomical
Andustrial
Anvironmental
MMilitary

Quantitative model

A Approximation to real
world!

U Decision Aid.

UNAM- Febrero 2012



m Quantitativecmodel?

A Describe possible decisions (actions)?
oLIi st, wvariables, &

A Objective? Best decision? Best choice?
d Minimize costs?
0 Maximize profit?
0 Maximize quality?
o0 Minimize impacts?
A Optimization models?
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bd  MCDA vs@ptimisation

Optimisation

%

MCDA

Single criterion :

N

Profit

N

Profit, Social,
Environment,

¢

Short-sightedness

<

U

Crisis

Sustainable
Decisions
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m Some Decision

A
A
A

or Evaluation Problems

_ocating a new plant, a new shop, ...
Human resources management.

Purchasing equipment.

A Assessing the quality of suppliers.
A Evaluating projects.
A Selecting an investment strategy.
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Unicriterionvs multicriteria
model

A Unicriterion model:
Optimisqd g @)al A

o0 Mathematically well -stated:
AOptimal solution,
AComplete ranking of the actions.

0 Socio-economically ill -stated:

A Single criterion ? Notrealistic .

ANotion of criterion : perception thresholds,  é
UNAM- Febrero 2012 10




Unicriterionvs multicriteria
model

A Multicriteria model:

Optimisd g; @), @),...g @)d A

o0 Mathematically ill -stated:
ANo optimal solution,
ANo mathematical meaning.

0 Socio-economically well -stated:

ACloser to real world decision problem,

ASearch for a compromise solution.
UNAM- Febrero 2012
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m Multicriteria table

A Actions:
d Possibledecisions,
d items to evaluate.

A Criteria :
o quantitative,
0 qualitative.

UNAM- Febrero 2012
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Multicriteria table

Critt1 Crit. 2 Crit. 3 Cirit. 4
(/20) (rating) (qual.) (Y/N)

Action 1
Action 2
Action 3
Action 4
Action 5

é

18 135 G Yes
9 147 B Yes
15 129 VG No
12 146 VB ?

7 121 G Yes

e e e

(D~

(D~

MDD D

D D O

UNAM- Febrero 2012
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Plant location

Investment Costs Environm. -

(M) (ki) (impact) ©

Site 1 18 135 G &
Site 2 9 147 B é
Site 3 15 129 VG é
Site 4 12 146 VB é
Site 5 7 121 G é
e e e e e

UNAM- Febrero 2012
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Purchase options

Price Reliability ~ Maintenance ,
(G) (days) (estimate) =

Product A 18 135 G é
Product B 9 147 B é
Product C 15 129 VG e
Product D 12 146 VB é
Product E I 121 G é
é é é é é

UNAM- Febrero 2012
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m A simple example

The purchase of a car

Objectives:

A Economy (price),

A Usage (gas consumption),
A Performance (power),

A Space,

A Comfort.

UNAM- Febrero 2012
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Multicriteria table

Coches Precio Poder Consumo Habitabil. Comodidad
Turismo A 26. 000 O 75 8,0 A A
Deportivo 29. 000 0 110 9,0 VB B
Turismo B 25. 500 0 85 7,0 G A
Lujo 1 38. 000 0 90 8,5 G VG
Economico 15. 000 u 50 7,5 B VB
Lujo 2 35.000 0 85 9.0 VG G

A Best buy? @ o

;:—ifﬁ‘. == fz*:/ r! ;
A Best compromise?
A Priorities of Btyé e
U - 17



http://www.pawelad.w.tkb.pl/gmazdarx-8_pliki/mazda-02.jpeg
http://www.pbase.com/splaw/modern&page=5
http://www.pbase.com/kris_aka_liberalis/cars&page=3

Mo'died iTnge ...1¢€

2.
Define the
criteria

e

g, gs

b)

Y @ D

a

b \g.(6)g.b)g
. <€

C

é

¢
e
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m 1. Defining’ the actions

A Definition : Let A the set of actions. A
can be defined:

d in extension :
by enumeration of its elements.

C relatively small number of actions.

d in comprehension
by constraints on a set of decision
variables.

(Cf. linear programming)
C large number or infinity of actions.
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