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UNE BIBLIOGRAPHIE SUR LES APPROCHES DE SURCLASSEMENT
(1966-1982)

RESUME

Le cahier présente une notice introductive et une bibliogravhie sur les
approches de surc]assement et leurs applications en’ a1de 5 la décision
multicritére.

{(Mots-clés : Relation de Surclassement ; Aide & Ta Décision Multicritere).
A BIBLIOGRAPHY ON OUTRANKING APPROACHES
(1966-1982)

ABSTRACT

The paper presents a brief introduction and a bibliography on outranking
approaches and their applications in multiple criteria decision making.

(Key-words : Qutranking Relation ; Multicriteria Decision Aid).



PROLEGOMENON

The history of outranking approaches in Multiple Criteria Decision Making
goes back to 1966 when, as the first of them,'the ELECTRE I method was presented.
This branch of decision aid tools is characterized by the use of outranking re-
lations for modelling the decision maker's preferences (relational modelling)
whereas the MAUT approach (Multiple Attribute Utility Theory) consists in re-
presenting preferences by means of a. utility function * (functional modelling).

If A ='$a,b,c,,:,} denotes a finite set of potential alternatives and
‘{gl,...,gn} a set of criteria, i.e. real-valued functions on the set of alter-
natives, the two approaches can be characterized as.follows:

+ In MAUT, the analyst tries to assess a real valued function U(915“"gn)
called utility function such that

Ul91(a)9p(a) 5. a0, (@)1 2 ULgy(b)sgy(b)s.. .0, (b)] = a 3 b

where the symbol > expresses preference or indifference of alternative a with
respect to alternative b. The relation > given by this kind of modelling is _
complete and transitive on A. Furthermore, it defines the preference relation >
(by > without <) and the indifference relation ~ (by >»and < simultaneously).
A decision is then based on the ranking provided by Z-on A.

- In an outranking approach, first the analyst tries to construct an
outranking relation S on A for modelling only the sure part of the preferences,
1.e. that part which can be established with sufficient reasons with respect
to the information available and the model used. Here the proposition aSb. means
"a is at least as good as b". In the next step this outranking relation is used
for decision aid. One or some of the best alternatives are selected, the alter-
natives are assigned to different classes, or provided with an (usually)} partial
order: A1l is constructed as consistently with the outranking relation as possible.

In some way S corresponds to the E:re1ation in MAUT; however, there is
ne reason at all to assume that S is transitive and/or complete {partial mo-
de1ling). The incomparability relation, given by the set of all (a,b)eAxA which
heither satisfy aSb nor bSa medellizes the particular but very realistic situation,
in which the decision maker "cannot", or "does not want to", or "does not know
how to" compare some special alternatives in A.
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Sometimes the decision maker's preferences are estimated by means of
a fuzzy outranking relation, characterized by a plausibility function
dS : AxA - [0,1], where ds(a,b) represents -the degree of credibility for the
hypothesis: "a is at Teast as good as b". This new conception allows for a
better refinement of preferences, but it is not always easy for the analyst to
fix thresholds for dS(a,b) in order to distinguish between outranking and not

outranking.

Today, there exists a variety of outranking approaches which will be
presented in [153] in detail and which differ by the type of information they
use and/or provide. The Targe majority of these methods is of the so-called
ELECTRE type. These approaches have been developed by B. Roy and his collabo-
rators and are based on a concordance and a discordance analysis of the criteria
values. There exist ELECTRE methods

- based on fuzzy criteria, or on non-fuzzy criteria with thresholds
(pseudocriteria) or without

* with numerical criteria weights or with qualitative indicators of

criteria importance
* which can take certain.or uncertain future events into consideration
- which provide a deterministic or a fuzzy outranking relation

- and which have been constructed for the probiem formulations of choice,

sorting, or ordering.

In the other methods the. outranking concept is used as a tool to handle
the indetermination of .the parameters of an additive utility function, yet as
in the ELECTRE methods the outranking relation is obtained through a majority
rule, with or without thresholds, deterministic or fuzzy.

The bibliography 1isted below combines the theoretical developments and
the applications which have been undertaken in this branch of decision aid
from its beginning until January, 1983. Most of the cited authors are members
of the European Working Group on Multicriteria Decision Aid. This grbup was
founded by B. Roy in 1975 (during EURO I at Brussels) and meets twice a year in
different places in Europe.

This fact may perhaps be a good reason to call the outranking approach
the "European preference concept" in MCDM, whereas for the MAUT approach the
name_“American'preference concept" might be suitable. This point is illustrated
in the comparative study developed in [133].
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