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LES POINTS-DE VUES D’UN DECIDEUR SUR L’IMPORTANCE RELATIVE DES
CRITERES SONT-ILS INDEPENDANT OU CONTINGENT
A I’ENSEMBLE DES ACTIONS POTENTIELLES ?
UNE APPROCHE EXPERIMENTALE.

Résumé

Cet article décrit un travail expérimental concernant la notion d’importance
relative des critéres en aide multicritére 2 la décision. Il est montré le poids intuitif et
la décisivité d’un critére sont affectés par une modification de 'ensemble des actions
potentielles. Les impacts de ce résultat expérimental sur la modélisation des préférence
et les méthodes d’évaluation des paramétres d’importance sont discutés.

Mots-clés : Aide multicritére a la décision, Importance relative des critéres, Expérience.

ARE JUDGMENTS ABOUT RELATIVE IMPORTANCE OF CRITERIA
DEPENDENT OR INDEPENDENT OF THE SET OF ALTERNATIVES ?
AN EXPERIMENTAL APPROACH.

Abstract

This paper describes an experimental work about relative importance of criteria
in Multiple Criteria Decision Aid. It is shown that intuitive weights and_decisivity of
criteria change with a modification of the set of potential alternatives. Impacts on
preference modelling and importance parameters elicitation methods are discussed.

Keywords: Multiple Criteria Decision Aid, Relative Importance of Criteria, Experiment.
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Introduction

Muitiple criteria preference rhodeling requires that one obtains from the
decision-maker(s) (DM) inter-criteria preference information to discriminate between
pareto-optimal alternatives. This information i modeled through importance parameters
that vary across models : hierarchy of criteria, importance coefficients or weigths, veto
thresholds, aspiration levels, etc. '

From a theoretical point of view, the values assigned to such parameters are
meaningless as long as the aggregation rule in which they are used is not specified" :
The use of different aggregation procedures on the same data set and with the same
values for the importance parameters may induce preference reversals. Moreover, in
some aggregation procedures (such as the weighted sum, partial utility function
aggregation) the importance parameters are linked with the numerical representation of
each criterion, while in others (ELECTRE, PROMETHEE) these variables are
independent of the scale on criteria. | . _

- From a practical point of view, many papers have discussed the problem of the
evaluation of such information; some of them have proposed importance parameters’
evaluation methods. Several methods use.a set of alternatives to put questions to the
DM. These alternatives may be real (i.e. corresponding to a concrete decision) or
ficticious (i.e. without any link to a concrete decision). F.ict'ive alternatives are chosen to
put questions that provide a particular information; they may be either realistic fictive
alternatives (that might correspond to a concrete decision) or unrealistic fictive
alternatives (alternatives that could not exist in the real world situat_ion, whose

performances do not respect the existing statistical links).

In this paper,' we will present an experiment that aims at enhancing the following
problem : Does a modification of the set of alternatives influence the DM’s judgments

about relative importance of criteria? This issue is crucial for the above-mentioned

! Consequently, every method aiming at collecting preferential information about relative importance
of criteria should provide a good match between the collected information and its use in the aggregation of
preferences. Unfortunately, numerous methods proposed in the literature ighore the above theoretical
_consideration. o



methods. The answer to this question directly influences the conception of such methods.
A positive answer would require ‘that these methods provide information that is |
consistent with the set of real alternatives, In particular, any method that put questions
using unrealistic fictive alternatives (i.e. alternatives whose evaluations are extreme)

would become unacceptable.

1. PREVIOQUS RELATED RESEARCH.

Numerous related works have been carried out within the framework of multiple
attribute utility theory (MAUT). These studies are based on the theoretical finding that
MAUT requires a specific relatioﬁship between the weight parameters and the range of
attribute evaluations. In other words, weights of MAUT are scaling constants and are to
be modified when a change of the encoding of criteria occurs (see [Hobbs 80]).

These papers empirically investigate the modifications in the elicited weights due
to a change in attribute range. Most authors reported that the elicited weights changed
in the correct direction but found the amount of weight modification to be insufficient
(c.f. [Stewart & Ely 84], [Beattie & Baron 91], [Von Nitzsch & Weber 90]).
[Von Nitsch & Weber 90] studied this phenomenon uéing' different weight elicitation
methods. Note that. all the above-mentioned studies referred to MAUT and usually
upheld the concept of true weight (cf. § 3.1.). '

[Goldstein 90] carried out experimental work without reference to any aggregation
procedure (only single peakedness of preference orders was hypothetized) and showed
that intuitive elicited weights vary with a change in the set of potential alternatives and

" should be interpreted in relation to this particular set. Our work is similar to this |
approach and does not hypothetize any aggregation procedure underlying DM’s

preferences.



2. DESCRIPTION OF THE EXPERIMENT SCHEME.
2.1. Experiment design.’

The concrete framework of the experiment is the following : Subjects are told
that the organizer of a tombola wants to investigate gamblers’ pr'eferences about the
prizes to win. He hesitates between two types of prizes :

- credits in a bookstore.
- free cinema access cards.

In order that the subjects feel really involved in the decision, they are told at the
beginning of the questionnaire that one of them will be selected and will win the prize
that he has chosen. | |

Two series of composite prizes are successively prdposed : ‘the prizes are made
up of two components, a credit in a bookstore and a free cinema access card. They differ
according to the amount of the credit and the duration of the card. The two series of

prizes are described hereafter :

Duration of the | Amount of thé credit
free cinema access card i_n the bookstore
A 18 moﬁths 1400 french francs
B 15 months 1800 french francs
s | C 12 months 2200 french francs
Series | 9 months 2600 french francs
E 6 months 3000 french francs
F 3 months 3400 french francs
U 18 months " ( french francs
v 15 months 1000 french francs
o | W 12 months 2000 .fr'encﬁ francs
Series | x 9 montﬁs_ | 3000 french francs
Y .6 months - 4000 french francs |
Z 3 months ..500(] french francs

2 this experiment was inspired by [Goldstein 90]
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Table 1 : Sets of proposed alternatives.
2.2, The questioning procedure.

Each subject individually filled in the questionnaire (see appendxx) He was asked
to fulfill the three follovmlg tasks for the two series of pnzes

A Rank the 6 prize's'and assign intuitive numerical values to weights (values must
add up to ten). Weights are defined without any relation with an aggregation

procedure.

B Infer the ranking of a 24 year old student from his given weights. The weights of
the student are the same in the two series of prizes. These weights are chosen
among four different weighting systems (8-2, 6-4, 4-6, 2-8) that appear with an equal
frequency in the questionnaires.

C Infer the weights of an active 30 year old woman from the ranking of prizes that
she gave. For each subject, the ranking of each series places the prizes in the
same order (for example : BCADEF and VWUXYZ). Therefore criteria have the
same decisivity (cf. 2.3.) in the two proposed rankings.

2.3. Nature of the collected ihformation.

They are two different types of collected information :

- Weighting systems corresponding to a ranking of prizes (tasks A4 and C). Let us
denote wy and w; as the weight assigned to criterion "book" in the first and
second series of prizes, respectively. Let w. and w’ be the weight assigned to
criterion "cinema" in the first and second series of prizes, respectively.

- Rankings of prizes corresponding. to a weighting system (tasks A and B). It is

_ ® In this experiment, the values assigned to the. intuitive weights do not refer to any aggregation
procedure. Moreover, it is not possible to determine to which aggregation rule the subjects referred when
assigning values to such intuitive weights, Therefore, no underlying aggregation model is hypothetized and
our aim is not to analyse the collected information within a particular framework.
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necessary to define a way of using this information in numerical terms. Let us
denote 1, and n? as the number of elementary permutations (permutation of two
consecutive elements) that transform O (corresponding to the first and the second
series of prizes, respectively into a lexicdgraphic order in favor of criterion "book".
two series contain six prizes, ng € [0,15]. Let us define d;(O) andd>(0)

As the
decisivity index of criterion "book" for the ranking O and for the 1% and

as the
second series of prizes respectively as follows :

N 15 - n(O
di(o) = ““Tgﬁ e[0]] (@ e{12)
Examples : 1 15 - 15 .
d,(A>B>C-D>E>F) = T 0
d}(F~E>D>C>B>A) = 151; 0.

If subjects answer the questionnaire so that wy#w, and dy#dJ , then we will

conclude that judgments about relative importance of criteria are dependent on the
particular set of potential alternatives considered. '

3. RESULTS. _

The 124 subjects that filled in the questionnaire were students and teachers. The
average age was 24 and they took an average time of 14730 to fill in the questionnaire.
Subjects profiles were relatively similar; however, the aim of the experiment is to carry
out a intra-subject analysis. No inter-subject interpretations will be made : our purpose
is not to compare answers across subjects but to test if jud‘gments of each subject about
relative importance of criteria are affected by a -modiﬁ_éa-tion of the set of proposed
alternatives.

3.1. Relation between intuitive weights and rankings.

In such an experiment, one should check for an internal validity in the subject’s
answers. In particular, a necessary condition for the data not to be suspicious is to find
a relatively high correlation between weights and decisivities given by the same subject.
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The correlations coefficients between di and wi (i=1,2) are reported in table 2.

Series of prizes Series of prizes
A-F U-Z
Personnal preferences - 084 | 0.81
j inferred student’s prcfe'rencesi 0.91 : - 0.89
inferred woman’s prefcrences] 0.7$ 1 - 0.70

Table 2 : Correlation coefficients between d. and wi, (i=1.2).

The values of these coefficients are high except for those concerning the inferred
woman’s preferences. These high values seem intuitive and show a good internal
consistency in the answers. It allows us to state that the obtained data are exploitable.*
However, it would be meaningless to base any interpretation on these high values.
Indeed, basing any interpretation on such correlations hypothetizes that all subjects are
using the same mental procedure to link a ranking to wei_ghts_. Practical experience seems
to contradict this hypothesis. In other words, the nature of the information contained in
the values assigned to intuitive weights seems to vary across subjects.

3.2. Results concerning personal preferences about priz’e_s.

Table 3 presents the whole subjects’ responses concerning their personal
preferences about prizes proposed. A majority of subjects answered such that the weights
and the ranking’s decisivity of criterion "book" is greater in the second series of prize
than in the first one. '

d<&le=4]d>4
Tt <w| 45 | 4 3 | 2
wewl] 2 | 3 3 66
wewl 1t | 2 | 3 |6
75 40 9 124

Table 3 : Answers concerning personal preferences.

4 However, data concerning the inferred woman’s preferences seems slightly suspicious.
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The two following figures illustrate graphlca]ly the values ass1gned by subjects tow,
and w® (figure 1) and values of 4, and ¢ computed from the rankings (figure 2). In
these two figures, the size of points is proportional to the number of subjects that gave
this particular answer. |

‘In both figures, the scatterplots are significantly located over the bisectrix. This
means that subjects gave a greater weight (and a greater decisivity in their rankings) for
criterion "book" in the first than in the second series of prizes. |
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Figure 2 : Values d! and d2 computed from subjects’ rankings.



Table 4 presents the mean values and the standard deviations of subjects’ intuitive
weights and ranking’s decisivity for criterion "book". Though these measures aggregate

judgments among subjects, it appears that the mean values are such that % < w’ and

d < ¢. A T student test lead to reject % = w and d, = ¢ with @=0.05 (see appendix).

W | b wp d&

mean values 575 0.58 6.32 0.72
cfta?ld.a‘d 2,00 0.33 2.01 0.27
eviations L o

Table 4 : Mean values of personal preferences.

3.3. Results concerning the stadent’s ranking inferred from his weights.

Subjects inferred, for each series of prizes, the ranking of a 24 year old student
according to the weights that he gave (task B). We computed from these rankings the
two decisivity indeces di and dZ The following table gives the number of subjects that

inferred rankings such that di>d2 (or di=d? or di<d?) according to the student’s
weights | | |

W',l,=w§=0.2w;=w§=0.4 wg,_: 2206 w},.-=w§=(—)gl total
‘- d<df 15 24 s 4 4 s8
dl=dZ 17 4 '_6 , 22 49
&> d 2 3 7 .5 17
total 34 31 ® | 3 | 124

Table 5 : Inferred student’s prefereﬁces. "



Figure 3 illustrates graphida]ly the values of d' and 4 computed from the
rankings inferred from the student’s weights. The size of points is proportional to the
number of subjects that gave this particular answer. '
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Figure 3 : Values of df and di computed from the
ranking that subjects inferred from the student’s
weights. e

The'scai_;terplot is significantly located above the bisectrix. The mean values 4
and 3 were proved to be such that 4' < d’. A t student test lead to reject q; = ¢’ with
a=0.05 (see appendix). Moreover, the scatterplot may be 'd_i'vided into two groups of

points which correspond to two lexicographic preferential profiles. A large number of
subjects seem to have interpreted the given weights in terms of a lexicographic

aggregation.
& | @
Mean values 045 0.54
Standard deviations 0.37 0.3_4 :

Table 6 : Mean values of infered student’s preferences



3.4. Results c'oncerning the woman’s weights inferred from her ranking,

Subjects inferred the weights of a young woman according to the rankings of
prizes that she gave (task C). In each que'stionnaire, the two preference orders reflect the
same preferential profile and have thus the save decisivity, The 5 different rankings that
were uniformly distributed in the questionnaires are given in table 7 : |

Series A-F Series U-Z  |decisivity

1 || B>C+A»D>»E>F | V:W>UrX>Y>Z | 0.1333

C>D>B-Ar-E>F

WX V1Y -2

0.3333

C-D+E+B»FrA

W>X>Y>V>rZ>rU

{.53333

D>C>E>»F>B A

XrWrYrZ»VrU

0.6667

E-D>F>C+BrA

YrXrZ-W>V-U

1 0.8667

Table 7 : Proposed woman’s rankingé.

Table 8 gives the number of subjects that inferred weights such that wi>w?2 (or
wi=w2 or wi<wl) according to the woman’s rankings :

12344} 5] total
wi<wil 519 | 8|9 | 7] 38
we=will 151 8 | 11 10 1| 55
wswif 5| 818 |64 3
total || 25| 25 | 27 {25 | 2| 124

Table 8 : Inferred woman’s preferences.

Figure 4 illustrates graphically the values of wi and w? that subjebts inferred from
the woman’s ranking, The size of points is proportional to the number of subjects that
gave this particular answer,
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Figure 4 : Values w;i and w{ inferred by subjebts from
the woman’s ranking. ' : ‘

It is difficult to draw clear conclusions from these results. It seems that subjects
have difficulties in analysing the importance of criteria that underly a preference ranking.
This interpretation is strenghtened by the -r_elatively low correlation between di and wi
~ (i=1,2) that express a weak internal consistency in the subjects’ answers (cf. § 3.1.).

3.5, Effects of question’s order on subjeét’s answers.

The obtained data enable us to state that subjécts’ anwers were significantly
influenced by the order in which questions were posed in the questionnaires. In half of
the questionné,ires (61/124), the questions concerning the prizes A~F were presented first

“while in the other half (63/124), these questions were presented after those concerning
prizes U»Z. Table 9 presents the mean values and standard deviations of the answers
when questions about prizes A+F were presented first and whcn they we're-presented at
the end. -
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Questions about prizes | Questions about prizes
A-F presented first | U-Z presented first
W, (5.1) 543, (1.90). 6.05, (2:10)
Wb . )

W, (s 601; (203) | 660, (L96)
personal .% (“’%)' ( -) e ( )
preferences &, (s) 052, (035) - 066, (0.31)

b
&, (s2) 068, (028) 0.77, (0.24)
b
inferred a, () 0.51, (0.37) 041, (035)
student’s . '
preferences| 4, (s2) 059, (0.31) 048, (0.36)
2 _
inferred | &, (s,2) 516, (1.66) 511, (166)
woman’s- :
preferences| W, (s.2) 514, (181) 523, (1.86)

Table 9 : Mean values of the answers according to the order of the questions.

The data presented in table 9 show that there exists a difference between the
mean values of the elicited parametérs5 when questions about prizes A~F were
presented first or after those concerning prizes. U-Z. Paramieters concerning personal
preferences were higher when questions about prizes U~Z were presented first while
parameters concerning inferred student’s preferences were higher in the opposite case:
there is no systematic direction of change of the parameter’s Vaiu_es. No direct
interpretation of this direction may be given.' However, the results exhibit qitestion order
effect which has already been reported in the literature (cf. [Fishhoff et al. 89]).

5 The inferred woman’s weights seem to be invariant through the two samples. However, as mentioned
in § 3.1, these data were slightly suspicious.
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4. DISCUSSION.

4,1. Descriptivist vs Constructivist approach to multipie criteria decision aid (MCDA).

The main result of this experimental work is that judgments of relative importance
of criteria are linked with the evaluations of the potential alternatives in consideration.
However, the consequences of such a result on multiple criteria decision aid may differ
according to the epistemologic standpoint we consider. Roughly, two main epistemologic
approaches are opposed on underly’iﬁg assumptions about the evaluation of importance
of criteria, These two streams disagreé about the existence of true weights : the central
issue of this debate relies on the existence of an objective reality’. '

The first stream, the descriptive approach, refers to a stable information about
relative importance of criteria that is pre-existent to the modelhng process. It aims at
capturing the existing values of the true Welghts In this framework the importance
parameter evaluation methods are designed to elicit values that estimate these true
weights. However, the obtained values are approximations of the reality that is to be
described, If the elicitation method avoid biases, the estimated weights should be a
correct approximation of the true weights. [Beattie and Baron 91)] argue that there is
"y distinction between true and estimated weights and that it is possible that the subjects’
true weights remain constant at all times, but become distorted in the elicitation process".
Within this approach, the role of the elicited weights is to fit to the pre-existing DM’s
preferences and accurately to describe the decision sitnation. The model using these
weights is used to predict the DM’s choices.

The second stream, the constructivist approach, re]ects the emstence of true welghts
representing an objective reahty. This approach bases this rejection on several arguments.
Firstly, the values assigned to importance parameters are meaningless as long as the
aggregation procedure in which they are .used is not specified : the same values for
weights induce different preference structures according to the aggregation rule that is
used. Therefore the concept of true weights becomes rﬁeaningless. Secondly, in certain
aggregation procedures (e.g. MAUT), a modification of the encoding of the scale of
criteria implies a modification of the weights in order to keep the preference structure

®ina platonician sense.

13



unchanged Finally, numerous experimental studies {Fichhoff et al 89], [Tversky et al 88],
Von Nitzsch & Weber 90] have showed the lability of weights : framing effects, violation
of procedure invariance, range effects have been’ reported in the literature as inducing
a lability in the elicited weights. In this framework, weights are considered as appropriate
values that must be interpreted through the aggregation procedure used. As the DM’s
preferences are not supposed to be entirely pre-defined, the elicited weights do not refer
to true values. The role of the importance parameter elicitation methods is to construct
weights that are acceptable for the DM and consistent with the aggregatioil procedure
that is to be used.

What is the role of experimental work and behavioral science studies in these two
approaches ? |

In the descriptive approach, experiments are viewed as a way to stress the
mismatch observed phenomena and model predictions (for example : preference
reversals, biases in the estimation of the pre-existing true weights,...) . The results of
these experiments are used to build new models that take into account the effects that
have been pointéd out in the experiments and to explain the observed preferences. For
instance, prefefencé reversals that have been studied in numerous works cannot be
reported in multiple criteria utility theory. Several choice theories have been proposed
to avoid the description failure of preference reversal (cf. [Tversky et al. 88]
[Goldstein & Einhorn 87], [Loomes & Sugden 83], [Holt 86]).

The constructivist approach uses these experimental studies in a sl1ght1y different
way. Within this framework, decision aid is to be prescriptive : the model does not
attempt to be an accurate description of the real world but aims at providing to the DM
recommendations that are consistent with the input param'eter and the aggregation
procedure (no predictive ability is required from the model). Nevertheless behavioral
science studies may be useful to prescriptive decision aid. Rejecting the concept of true
Weights does not imply that experiméntal observations are suspicious or misleading, For
the models to be useful, it should not be disconnected from the DM’ s way of thinking.
For example importance parameter elicitation methods should take into account the way
DMs analyse the notion of importance of criteria (cf. [Belton & Gear 1984]).

14



4.2, Mismatch between theoretical and DM’s interpretation of weights.

The present work has proved that intuitive values assigned by DMs to weights are
varying with the set of potential alternatives. Similar modifications appear on the
decisivity inferred from intuitive rankings of the alternatives. An analysis of the results
shows that the intuitive weight of a criterion increases with the extent of the evaluations
of the alternatives. This empirical assertion states that the notion of relative importance
of criteria is understood by DMs as contingent to the set of alternatives. In other words,
DM’s understanding of this notion simultaneously integrates the discriminating power of
the criterion with respect to the set of alternatives and the role of this particular criterion
in the construction of overall preferences. This interpretation is. consistent with the
experimental observations reported in [Mousseau 91}.

On the other hand, MCDA methods require preference mformatlon to infer
overall preferences from the evaluations of alternatives on the criteria, From a
theoretical point of view, preference information may be divided into two categories.
Intra-criterion preference information is needed to build partial preferences on a single
criterion from the evaluations of alternatives on this criterion. This information refers
to the discriminating power on the criterion. Tt is frequently - modeled through
indifference and preference thresholds. Inter-criteria preference information. is used to
transform the partial preferences into overall prefcrénces.' It refers to the relative
importance of criteria and defines the role played by each criterion in the aggregation
of preferences. This information is often taken into account through weights or
importance parameters. | |

This theoretical distinction between intra-criterion and inter-criteria preference
information seems to mismatch with the DM’s ‘und_erstanding of weights. In the
aggregation procedure weights refer to inter-criteria preference information while DM’s
intuitive understanding of these weights includes inter- and intra-criteria preference
information. This implies that the part of the information expressed in the intuitive
weights concerning intra-criterion preferences is redundant and will be taken into
account twice in the decision modelling process : = once when modelling criteria
(eventually throngh thresholds) and once when evaluating weights. This assertion implies
that one should avoid direct rating methods to evaluate weight parameters; the
information elicited in such methods does not fit to the concept of inter-criteria

15



preference information.’ |

This conclusion is an argument for the methods that elicit simultaneously
inter-criteria and intra-criterion parameters (cf. [Martel & Nadeau 88], [Kiss'et al 91]).
In such cases, the preference parameter elicitation proceduré matches quite well to the
DM’s reasoning. | | '

4.3. Implications for importance parameter elicitation methods.

Numerous authors have proposed methods airr';ing at eliciting importance
parameters from information obtained from the DM. These methods may be divided into
two main groups : direct methods directly elicit importance parameters' and do not refer
to any aggregation procedure. Indirect methods are linked to a particular aggregation
procedure and induce importance parameters’ values from in_direct information
(frequently pairwise comparison of alternatives) using the aggregation rule. Most indirect
methods obtain information through question about alternatives (pairwise comparisons,
rankings, evaluations,...). _ o
The present study has direct implications for indirect methods : as the values assigned
to weights by DM'S vary with the set of proposed alterna_tives,‘ the DM’s answers 1o
" questions about alternatives will be influenced by the particular alternatives to be
compared (ranked or evaluated). The choice of the alternatives used in the questions will |
have an impact on the elicited values.

In order to fit to the DM’s reasoning, these alternatives should correspond to an
acceptable solution. Such alternatives should either be real (i.e. existing in the real world
situation) or fictive but realistic (i.e. with medjum evaluations on each criterion, these
evaluation should conform to the existing statistical links between criteria).

The technique proposed by [Keeney & Raiffa 76], for example, is based on
pairwise comparison of alternatives whose evaluations are extreme. This method is to be
prohibited ; the DM will not be able to perceive the proposed alternatives and will have
difficulty in comparing them ; though his answers will be sﬂsPiéious Or erroneous.
Similarly, techmques that require pairwise comparisons of lotteries should be avoided.
We propose to use real or reallstlc altematlves in the questlons to be posed to the DM

7 However, the absence of link between weights elicited by such methods and the aggregation procedure
used in the model is a sufficient argument to avoid these direct weighting methods.
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(cf. for example [Roy et al 86], [Jacquet-Lagréze & Siskos 82] and
[Martel & Nadeau 88]). |

However, the realistic aspect of the fictive alternatives to be preSented to the DM
may differ according to the problem statement. Choosing the best alternative, sorting
alternatives into predefined categories, ranking alternatives (c.f. [Roy 85]) are different
problem statements in which the DM have a different understanding of an acceptable
 solution: In a choice problem, the presented alternatives should correspond to ‘good"
alternatives (i.e. having "desirable" evaluations on criteria) that could posSib-ly_b_e chosen.
Otherwise, the DM would focus his attention on the marginal aspect of the decision
process and it could lead the decision process in an erroneous direction. On the contrary,
in a ranking problem, the evaluation of the presented alternatives should be distributed
along the criteria scales.

Conclusion. | |

-The present'experimental work focussed on the empirical link between the notion |
of relative importance of criteria and the set of potential alternatives. It showed that a
change of the set of alternatives produces a significant modification in the elicited values
for importance parameters, The interpretation of such experimental work was shown to
be different in a descriptive or conmstructivist approach to- MCDA. The empirical
observation enhanced the mismatch between the formal distinction inter /intra-criteria
- preference information and the DM’s reasoning. We discussed the implications of this
study for importance parameters’ elicitation methods and showed that indirect methods
posing questions dealing with alternatives should be very carefully designed. The
alternatives intervening in the questions must be chosen within the DM’s perceptive field
and must be consistent with the statement of the decision problem.

Further research should be undertaken in order to check if lability in the weights
still occur when other changes appear in the set of alternatives (addition or deletion of

one or several alternatives).
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APENDIX

STATISTICAL TESTS

equality of w, and w’ for personal preferencés.'

as a preliminary, lets check for the equaiity of the variances o°, and o%,.
Y o

H: o =022

‘)] 1
test I
H, : oy # o,
Wb W’b . 5 .
)
we study the parameter F = — a F-distribution with 123, 123 freedom degrees.
S“&l; . : . | .
YR 2 . '
with @=0.05, the critical value is 1.49. as = = 20T _ 101« 149 we accept Hy. Lets, =2
- & 2000 "
%o
H ‘Tvbl = {"52
3 ? . (U
Let’s carry out the student’s test to study : H oW
#-w . | | . _
t = _ follows a student distribution with 124+ 124-2 degrees of freedom.
1,1

With o = 0.05 the critical value is t, = 1.96. In our sample, t = 2.216 > 1.96 therefore

we reject Hy. w2 is significantly different from w.

equality of d' and & for personal preferences.

as a preliminary, lets check for the equality of the variances c:I and af}l.
o ] : % %

| Hy @ 62'1 = %,
test SO

H: o +#0,
% % )
) ) . . ! . .
we study the parameter F = _i.*’. a F-distribution with 123, 123 freedom degrees.
_ ' S s
b 322 ]
_ 2
with &=0.05, the critical value is 1.49, as _Zﬁ = 0‘2; = 149 it is difficult to conclude. we
83 .

4

may accept to carry out the mean comparison test (n=124). Let s, = 03
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" Let’s carry out the student’s test to study : H°

=2 1
t= $ -4 follows a student distribution with 124+ 124-2 degrees of freedom.
11

—_—

124 124

- With @ = 0.05 the critical value is t, = 1.96. In our sample, t = 3.76 > 1.96 therefore

we reject H,. d° is significantly different from q..

equality of d' and d’ for the infered student’s preferences. |

as a preliminary, lets check for the equality of the variances o, and °§;-
b

: H,: uzl = “22
b b
t‘?St H, : 0%, * o,
_ b % )
_ 5, . '
we study the parameter F = _.?l a F-distribution with 123, 123 freedom degrees.
Sd1 ’ .
b 5227
with «=0.05, the critical value is 149, as > g:z: = 118 we accept H,. Let s, = 0355
S%,
, | | b -3
Let’s carry out the student’s test to study :} _ * " =} =)
Hy: d #4
¢-q ' '
t= : follows a student distribution with 124+124-2 degrees of freedom.
__1_ 1
124 124

With a = 0.05 the cﬁtical value is t, = 1.96. In our slampl_e, t = 3.76 > 199 therefore
we reject H,. 4’ is significantly different from 4. | |
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QUESTIONNAIRE

The organizer of a tombola wants to determine which type of prizes might interest
the future participants. He hesitates between two types of pnzes
o Credits in a bokstore.
o Free cinema access card.

In order to fix the proportion of each of these type of 'pri'zé's, the organizer wants
to investigate the oppinion of the public to which the tombola is intended.

In the following questionnaire, the different prizes differ according to the amount
of the credit in the bookstore and the duration of the free cinema access card.

In the framework of this investigation, one of the interviewe will be randomly
selected and will win a part of the prize for which has expressed preference. Good luck
and do not forget to put down your name and telephone number.

Remarks : _

This questionnaire does not aim at testing any consistency. There i is no good or
bad answer. The objective is not to'judge your answers. '

Any remark, commentary or suggestion concerring the questlonnalre difficulties
in understandmg it, problems in g1v1ng answers are welcome, '

22



The prizes are the following :

Prize A :

Prize B :

Prize C :

Prize D :

Prize E :

Prize F :

1400 french Francs credit in a bookstore.
18 months of free access in all parisian cinema.

1800 french Francs credit in a bookst_bre._
15 months of free access in all parisian cinema.

2200 french Franes credit in a bookstore.
12 months of free access in all parisian cinema.

2600 french Francs credit in a bookstore.
9 months of free access in all parisian cinema.

3000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.

3400 french Francs credit in a bookstore..
3 months of free access in all parisian cinema,

Rank these six prizes according to your preferences

For example :

C>D>B>A>E>F

Give two weights or importance coefficients that add up to 10 in order to express
the relative importance that you grant, in the above mentioned prize, to the credits in

bookstores and free cinema access card :
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Now, you are to determine the preference ranking of a undergraduate 24 year old
student according to the importance coefficients that he gave for each aspect of the
prizes (credit in bookstores and free cinema acess card) : '

Here are the weights that he gave :
Credit in bookstores
Free cinema access card

According to this information that the student gave, rank the 6 prizes according
to the student preferences :

Note for example; C>D >B>A>E>F

Reminder ;

Prize A :

Prize B :

Prize C :

Prize D :

Prize E :

Prize F :

1400 french Francs credit in a bookstore.
18 months of free access in all parisian cinema.

1800 french Francs credit in a bookstore,
15 months of free access in all parisian cinema.

2200 french Francs credit in a bookstore.
12 months of free access in all parisian cinema.

2600 french Francs credit in a bookstore.
9 months of free access in all parisian cinema.

3000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.

3400 french Francs credit in a bookstore. .
3 months of free access in all parisian cinema.
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A 30year old working woman gavé us her preference ranking over the prizes. Try
to determine (according to this only ranking), the importance coefficient (or weights) that
this woman should fix for both aspects of the prizes (cinema and book) :

Woman's preference ranking : > > > > >

Reminder :
Prize A: 1400 french Francs credit in a bookstore,
' 18 months of free access in all parisian cinema.
Prize B: 1800 french Francs credit in a bookstore,
15 months of free access in all parisian cinema.
~Prize C: 2200 french Francs credit in a bookstore.
12 months of free access in all parisian cinema.
Prize D : 2600 french Francs credit in a bobkstore.
9 months of free access in all parisian cinema.
Prize E: 3000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.
Prize F : 3400 french Francs credit in a bookstore.

3 months of free access in all parisian cinema.
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We will now focuss on 6 other prizes (U, V,W, X Y, Z):

Prize U: 0 french Francs credit in a bookstore..
18 months of free access in all parisian cinema.

Prize V: 1000 french Francs credit in a bookstore. |
15 months of free access in all parisian cinema.

Prize W: 2000 french Francs credit in a bookstore.
12 months of free access in all parisian cinema.

Prize X : 3000 french Francs credit in' a bdokstbre.
9 months of free access in all parisian cinema.

Prize Y: 4000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.

Prize Z : 5000 french Francs credit in a bookstore.,

3 months of free access in all parisian cinema.

Rank these six prizes according to your preferences.
For example : W > X >V >U>Y > Z

Give two weights or importance coefficients that add up to 10 in order to express
the relative importance that you grant, in the above mentioned prize, to the credits in
bookstores and free cinema access card : ' o
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Now, you are to determine the preference ranking of a undérgraduate 24 year old
student according to the importance coefficients that he gave for each aspect of the
prizes (credit in bookstores and free cinema acess card) : ' '

Here are the weights that he gave :
Credit in bookstores
Free cinema access card

According to this information that the student gave, rank the 6 prizes according
to the student preferences : | -

Note for example: W>X>V>U>Y>Z

Reminder :

Prize U :
Prize V :
Prize'W :
Prize X :
Prize Y :

Prize Z :

0 french Francs credit in a bookstore.,
18 months of free access in all parisian cinema.

11000 french Francs credit in a bookstore.

15 months of free access in all parisian cinema.

2000 french Francs credit in a bookstore.
12 months of free access in all parisian cinema.

3000 french Francs credit in a bookstore.
9 months of free access in all parisian cinema.

4000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.

5000 french Francs credit in a bookstore.

3 months of free access in all parisian cinema.
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A 30year old working woman gave us her preference ranking over the prizes. Try
to determine (according to this only ranking), the importance coefficient (or weights) that
this woman should fix for both aspects of the prizes (cinema and book) :

Woman’s preference ranking: > > > > >

Reminder :
Prize U: 0 french Francs credit in a bookstore.
- 18 months of free access in all parisian cinema.
Prize V: 1000 french Francs credit in a bookstore.

15 months of free access in all parisian cinema.

Prize W: 2000 french Francs credit in a bookstore.
12 months of free access in all parisian cinema.

Prize X: 3000 french Francs credit in a bookstore.
9 months of free access in all parisian cinema.

Prize Y: 4000 french Francs credit in a bookstore.
6 months of free access in all parisian cinema.

Prize Z: 5000 french Francs credit in a bookstore.
3 months of free access in all parisian cinema.
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Please write down how long did it take you to to fill in the questionnaire :

If you have any remarks or comments, please write them down here :

Thank you for participating to this questionnaire. you will be
~ notified of the winner of the drawing. -
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