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Abstract 
 

This paper introduces TODIM-FSE, a multicriteria method for classifying al-
ternatives based on Prospect Theory. TODIM-FSE therefore relies on the TODIM 
method combined with the Fuzzy Synthetic Evaluation approach. TODIM-FSE 
makes use of the innovative “contribution” concept, not used previously for multi-
criteria classification purposes. This notion is central to the classification proce-
dure of TODIM-FSE as it is associated to the contribution of each criterion to the 
classification of a given alternative in a predefined category. The TODIM-FSE 
method is explained in this paper by means of an application example and its 
steps are outlined. The application example has to do with the selection of trainee 
candidates for a company in the area of information technology. The classifica-
tion of the candidates allows to identify the best of them, which is typically done 
at the first stage of the selection process. Some of the evaluation criteria conside-
red in the study were: computers skills, mastery of technical English, and 
previous working experience in the field. In the second stage of that process 
another procedure ranks the best candidates.  TODIM-FSE can be easily pro-
grammed in spreadsheets so as to be made available to professionals without  
a sound knowledge of either Multiple Criteria Decision Analysis or Prospect 
Theory. Currently the authors are working on a series of applications for valida-
ting TODIM-FSE in a broader way. 
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1.  Introduction 
 

This paper presents a new method for multicriteria classification of alternatives in-
spired by the TODIM method (Gomes and Lima, 1991, 1992; Gomes et al., 2009; 
Gomes and Rangel, 2009; Rangel et al., 2011; Moshkovitch et al., 2011; Gomes 
and González, 2012; Gomes et al., 2013). The TODIM-FSE method is also based 
on Prospect Theory (Kahneman and Tversky, 1979; Tversky and Kahneman, 
1992) and Fuzzy Synthetic Evaluation or FSE (Lu et al., 1999; Onkal-Engin and 
Demir, 2004; Chang et al., 2001; Sadiq et al., 2004; Kuo and Chen, 2006). While 
the TODIM method is a multicriteria method for ranking alternatives well estab-
lished in the scientific literature, FSE, although not known as a multicriteria 
method has already been used as such (Kuo and Chen, 2006). 

This paper intends to merge important features of both methods, TODIM and 
FSE to present an innovative multicriteria classification procedure. The classifi-
cation is based on the “contribution” concept not used previously in MCDA, and 
along with other characteristics constitutes the body of the method. The role of 
Prospect Theory in TODIM-FSE is represented by the aggregation functions 
adapted in this paper to classify the alternatives.  

The operation of the TODIM-FSE method is shown in this paper through  
a case study in human resources evaluation. The purpose of this evaluation is to 
select trainees for an information technology company. The company is highly 
rated in the labor market and offers attractive job opportunities for new profes-
sionals. Because of high demand, the process was divided in two stages. In the 
first stage the candidates are screened and the best ones identified. In the second 
stage the candidates selected in the first stage are evaluated in greater detail and 
rigor. This paper approaches the first stage of the process, where the candidates 
answer questions and take computerized tests. This information is used to clas-
sify them into four categories: excellent, very good, good or bad. Three evalua-
tion criteria are used: computer skills, English language skills and working ex-
perience. 

There exist few multicriteria methods to classify discrete alternatives. The 
book by Doumpos and Zopounidis (2002) gives detailed information on methods 
and techniques of multicriteria classification available in literature. The most 
widely known methods according to Zopounidis and Doumpos (2002) are 
ELECTRE TRI and UTADIS. Thus, TODIM-FSE is an option for typical appli-
cations for alternative classification using multiple sorting criteria.  

This paper is divided in the following way: Section 2 gives a brief description 
of Prospect Theory taking into account the relevant aspects for the understanding 
of TODIM-FSE. Section 3 describes all the stages of the method. In section 4 
these stages are used in a case study. Finally, the conclusions are presented. 
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2.  Prospect Theory 
 

Prospect Theory belongs to the field of cognitive psychology and describes how 
people make decisions under conditions of risk. Through a set of experiments 
performed in the 1970s Daniel Kahneman and Amos Tversky discovered previ-
ously unknown behavior. They observed that in situations involving gains people 
tend to be more conservative as regards risk, while in situations involving losses 
they are more prone to risk. Therefore, when people have a chance of winning, 
they prefer a lower but certain gain, than to risk for higher although uncertain 
gains. When a situation involves losses, people prefer to risk losing more but 
with the possibility of losing nothing than to suffer a smaller but certain loss. 
Additionally, the researchers noticed that situations involving losses are usually 
more relevant and striking than situations involving gains. This behavior is 
graphically represented in their seminal paper (Kahneman and Tversky, 1979) by 
a value function which is extremely relevant to understand the equations used in 
the TODIM-FSE method. Figure 1 illustrates this behavior. From the use of this 
value function within a multicriteria context, people’s satisfaction can be quanti-
tatively measured by entering into the model the characteristics of risk aversion 
and risk seeking, natural to people.  
 

 
Figure 1. Value function of Prospect Theory 
 

Although when ranking alternatives in the presence of multiple criteria we 
are not necessarily dealing with lotteries, the idea of being risk-averse in the 
domain of gains and risk-prone in the domain of losses is subject to the mathe-
matical description by the value function of TODIM. This value function is built 
step-by-step as it will be shown in section 3.6. A detailed explanation of the 
TODIM method can be found, for example, in Gomes et al. (2009; 2013). 
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3.  The TODIM-FSE method 
 

As previously mentioned, TODIM-FSE is a method for multicriteria classifica-
tion of discrete alternatives inspired by the TODIM method and by the Fuzzy 
Synthetic Evaluation (FSE). 

In order to facilitate the understanding and use of the method, TODIM-FSE is 
described here step-by-step following the example of Goodwin and Wright 
(2004) when they described the SMART method (Edwards, 1977). However, the 
steps below do not need to be strictly followed in the sequence proposed.  
Step 1: Determining decision makers and decision analysts. 
Step 2: Analyzing and structuring the decision making problem. 
Step 3: Defining the relevant criteria of the problem. 
Step 4: Defining categories and contribution functions. 
Step 5: Defining the relative weights of the criteria. 
Step 6: Classifying each alternative to one of the categories.  
Step 7: Validation Analysis.  

Each stage is described in detail below. 
 
3.1.  Step 1: Determining decision makers and decision analysts 
 

This stage is used to determine the persons involved in the decision making 
process. Decision makers are the individuals who actually make decisions re-
garding the problem. They define the criteria to be used and their judgments (cri-
teria weights, evaluation of the alternatives according to the criteria, etc.) con-
tribute to construct the final result. The decision analysts are individuals who 
know the decision aiding methods and therefore support the development of the 
decision making process. 
 
3.2.  Step 2: Analyzing and structuring the decision making problem 
 

It is very important to analyze the problem and discuss it thoroughly, to be certain 
that the right problem is being addressed. Ill-defined problems often lead to good 
decisions for the wrong problem. In this way, all the effort undertaken becomes use-
less. References on the subject can be found in Belton and Stewart (2010). 
 
3.3.  Step 3: Defining the relevant criteria of the problem 
 

The construction of the decision making model begins in this step. The decision 
makers suggest the criteria to be considered for classifying the alternatives 
through brainstorming. The criteria are then screened, combined or eliminated to 
meet the recommendations of Keeney and Raiffa (1976) for the construction of  
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a good set of criteria. According to those two authors, the criteria set must pre-
sent the following characteristics: operationality, decomposability, minimum 
size, completeness and non-redundancy.  
 
3.4.  Step 4: Defining categories and contribution functions 
 

Once the criteria are established, the next step is defining the number of catego-
ries (denoted below by “cat”) to be used in the model. As a rule of thumb, no 
more than five categories should be used. In this manner, the model becomes 
simpler, more attractive and easy to use. Once the number k of categories is de-
fined, the contribution values (represented by μ) that each criterion provides to 
classify an alternative within a certain category must also be defined. The con-
cept of contribution in the sense used in TODIM-FSE is, to the best of our 
knowledge, innovative. 

Contribution values should vary continuously between 0 (zero) and 1 (one), 
with the value 1 (one) indicating that the criterion has the greatest contribution to 
the classification of an alternative within a given category. The value 0 (zero) in-
dicates that the criterion does not contribute to the classification of an alternative 
within a given category. Intermediate contribution values are also allowed. It is 
important to note the similarity to the concept of values of membership functions 
in fuzzy set theory (Mendel, 1995; Zadeh, 2008). The contribution values are de-
fined in a different way for qualitative and quantitative criteria. If the criterion is 
qualitative, we expect that its evaluation γ is done on a scale with discrete values. 
The contribution values for each category are defined for each verbal value γ of the 
scale, in the form of contribution tables, as shown in Table 1. A set of contribu-
tions, represented by the corresponding row in the table, is defined for each pos-
sible evaluation γ assigned to criterion i.  
 

Table 1 
 

Contributions table for qualitative criterion i 
 

 Categories 
Evaluation Cat 1 Cat 2 ... Cat k−1 Cat k 

γ1 μ11 μ12 ... μ1k-1 μ1k 
γ2 μ21 μ22 ... μ2k-1 μ2k 
... ... ... ... ... ... 
γm μm1 μm2 ... μmk-1 μmk 

 
A quantitative criterion can take continuous values. In this case contributions 

are represented by contribution functions, which are similar in shape and con-
struction to membership functions in fuzzy set theory. However, one important 
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Table 2 
 

Table of criteria grouped contributions 
 

 Categories 
Criterion Cat 1 Cat 2 ... Cat k−1 Cat k 

crit1 μ11 μ12 ... μ1k-1 μ1k 
crit2 μ21 μ22 ... μ2k-1 μ2k 

... ... ... ... ... ... 
critn μn1 μn2 ... μnk-1 μnk 

 
One important point is that the decision maker must evaluate each alternative ac-

cording to each criterion, by determining the contribution values for each category. 
This information must be generated and will serve as an input to the rank procedure 
that will fit the alternative (and the classification itself) in the best category, de-
scribed later in step 6. For this reason, in the table of criteria grouped contributions, 
the same number of categories for different criteria is assumed. 
 
3.5.  Step 5: Defining the relative weights of the criteria 
 

The second and last data set relevant for the model is defined in this step: the 
weights of criteria. Those weights are interpreted as measures of relative impor-
tance of criteria and must add up to 1.0. Therefore, the simplest way to obtain 
those weights is by direct assignment of values on a preset scale, followed by 
normalization. The result of both procedures is a weight vector W shown in (1) 
and (2). ܹ ൌ  ሾݓଵ ݓଶ … ିଵݓ ሿݓ and (1)

 ݓ ൌ 1
ୀଵ  (2)

 

The weights of criteria in TODIM or in its extension TODIM-FSE are meas-
ures of relative importance of criteria. By criteria importance we understand the 
power of the criteria in discriminating the overall desirability of the alternatives, 
as explained by Choo et al. (1999). In other words, the relative importance of  
a given criterion is a measure of the extent to which the rankings of the alterna-
tives under that particular criterion are the same as their overall ranking.  
 
3.6.  Step 6: Classifying each alternative to one of the categories 
 

For this step the two data sets relevant for the classification are already defined: 
the table of the criteria grouped contributions (Table 2) and the weights of the 
criteria (1). Once we know the contribution of each criterion to the classification 
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of an alternative in a given category, we use the trade-offs between the criteria 
weights and aggregate everything to find the category in which the alternative 
has the highest score (i.e., the class in which each alternative fits). This is done 
using the TODIM method. At this point n matrices of partial dominance Φc are 
being constructed, one for each criterion c. The elements of each matrix are 
given by (3):  

Φୡ൫cat୧,cat୨൯ ൌ
ەۖۖ
۔ۖ
ۓۖ ඨw୰ୡሺµ୧ୡെµ୨ୡሻ∑ w୰ୡ୬ୡୀଵ                        , µ୧ୡ െ µ୨ୡ  0  0                                                   , µ୧ୡ െ µ୨ୡ ൌ 0

െ 1θ ඨሺ∑ w୰ୡሻሺµ୨ୡെµ୧ୡሻ୬ୡୀଵ w୰ୡ , µ୧ୡ െ µ୨ୡ ൏ 0                 (3) 

In (3) we have:  Φୡ൫cat୧,cat୨൯ − measure of dominance of category i (cati) over category j (catj) 
with respect to the criterion c; 

wrc − tradeoff between a pre-chosen criterion r (denoted here as reference crite-
rion) and the criterion c; 

μic − μjc − difference between the contributions to the classification of the i-th 
and the j-th evaluations in the criterion c (extracted from Table 2);  ∑ w୰ୡ୬ୡୀଵ  − sum of the tradeoffs over all criteria; 

θ − a loss aversion parameter (i.e., attenuation factor of the losses); 
μic − μjc > 0 ................. measure of the gain, if this value is positive; 
μic − μjc = 0 ................... no gain and no loss reference point; 
μic − μjc < 0 .................. measure of the loss, if this value is positive. 
 

The matrix Φ1, for instance, is constructed using only the contribution values 
associated with the criterion 1, that is, only the first rowof the table of the crite-
rion grouped contributions. The differences μi1 − μj1 are seen as gains or losses 
associated with the value function of Prospect Theory, as represented graphically 
in Figure 1. If the difference is positive (indicating a dominance gain of the cate-
gory i over the category j, in this case in the criterion 1) the value of the generic 
element aij of the matrix Φ1 is given by the first segment of (3); if the difference 
is negative (indicating a dominance loss of the contribution of the category i 
over the category j) the value of the same element aij is given by the second seg-
ment of (3); and it is 0 if the difference is 0, corresponding to the second seg-
ment of (3). The values wrc represent the weight of the criterion c divided by the 
weight of a reference criterion r (i.e. wrc = wc/wr). In this case, the latter can be 
for example the criterion with the highest weight. It is easy to verify that it 
makes no difference which one is the reference criterion. The value θ is the at-
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tenuation factor of the losses. Different choices of this value lead to different 
forms of the value function of Prospect Theory in the negative quadrant (Figure 1). 
Note, therefore, that the matrix Φc displays a set of dominance values of the 
categories with respect to each criterion.  

Once the matrices of partial dominance for each criterion are calculated, the 
matrix of dominance δ(cati, catj) is calculated as shown in (4): 
              δ൫cat୧,cat୨൯ ൌ  Φୡ୬

ୡୀଵ ൫cat୧,cat୨൯                 ሺi, jሻ                       (4) 

Each element of the dominance matrix δ(cati, catj) sums all the partial domi-
nances obtained previously from each criterion. The final result is obtained by 
calculating the vector Ξ with the general element ξi shown in (5): 
 ξ୧ ൌ ∑ δ൫cat୧,cat୨൯୩୨ୀଵ െ min ∑ δ൫cat୧,cat୨൯୩୨ୀଵmax ∑ δ൫cat୧,cat୨൯୩୨ୀଵ െ min ∑ δ൫cat୧,cat୨൯୩୨ୀଵ                        (5) 
 

The term ∑ δ൫cat୧,cat୨൯୩୨ୀଵ  represents the sum of the elements from the i-th 
row of the matrix δ, the term min ∑ δ൫cat୧,cat୨൯୩୨ୀଵ  represents the least of these 
sums, and the term max ∑ δ൫cat୧,cat୨൯୩୨ୀଵ  represents the greatest sum. For this 
reason, according to (5), the vector Ξ will always have a component with value 1 
(one) representing the most appropriate category for the classification, as well as 
another with value 0 (zero), representing the least adequate category for the clas-
sification. Intermediate values are assigned to the remaining categories.  
 
3.7.  Step 7: Validation analysis 
 

The validation analysis is important for creating a good model to support deci-
sion making. The alternatives previously classified in each of the proposed cate-
gories are used as reference to adjust the classification produced by TODIM-
FSE. These adjustments can be made in the criterion weights or in the contribu-
tion tables or functions.  
 
4.  Application example: evaluation of trainees for an information 

technology company 
 

The IT Company operates in the area of computational technology and looks for 
young people with computer skills, among other requirements, to be trainees of 
the company. The company therefore wants to perform an initial screening of the 
best candidates. This stage is to be entirely performed through the company’s web 
site. Each registered candidate has to answer a questionnaire and take tests to have 
his knowledge in the relevant areas assessed. From the responses to the question-
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naire and the test scores obtained by the candidate, it is possible to classify him ac-
cording to the TODIM-FSE method. In this manner, the score obtained by the can-
didate classifies him in one of the pre-established categories. This way, the  
TODIM-FSE method produces the desired screening of all candidates.  
 
4.1.  Determining decision makers and decision analyst 
 

Decision makers are the senior executives of the IT company responsible for the 
selection process and the decision analyst is the manager of that process.  
 
4.2.  Analyzing and structuring the decision making problem 
 

To better understand the work to be undertaken it is important to present a sum-
mary of the practical use of the TODIM-FSE method, and the type of inputs to 
be supplied from the senior executives. Then, the senior executives explained 
their goals, the desired type of professional and the plans for those professionals. 
In this way, the problem was well understood by the decision makers and the de-
cision analyst, ensuring reliability in the evaluation process.  
 
4.3.  Defining the relevant criteria of the problem 
 

After discussing the desired profile of the new trainees it was possible to define 
the criteria to be taken into consideration in the selection process, which are:  
a) Computer knowledge, b) English language skills, c) Working experience d) Inter-
personal relationship skills. These criteria are described in more detail below:  
a) Computer knowledge: the IT company needs candidates with an extensive 

knowledge in computer science, familiar with both office applications and 
programming languages. A multiple choice test will be used to evaluate the 
candidate’s knowledge including several questions on computer topics 
deemed important by the company.  

b) English language skills: the company believes that it is very important that the 
candidate read and speak English. However, at this stage only reading and under-
standing skills will be evaluated. Again, a multiple choice test will be used. 

c) Working experience: working experience will be assessed by a questionnaire 
which tries to identify the quality of the candidate’s working experience. The 
candidates should be young, and for this reason not much is expected in this 
respect. It will be used as a differential.  

d) Interpersonal relationship skills: this criterion is considered very important: 
personal relationships, teamwork, and verbal communication skills should be 
taken into consideration. However, as this criterion requires personal contact 
with the candidate, it will be left to the next stage of the evaluation. 



 

 

t
I
K
r
p
 
4
 

F
g
t
a
d
v
t
t
f
a
a
m
(
t
a
c
t
u
m
c
 

 
F

      

T
tion
It is
Kee
redu
pos

4.4.

Fou
goo
thes
as q
desc
valu
to d
the 
func
ated
amp
mak
(zer
to t
a gr
cate
tribu
used
mul
can

Figu

     

The
n: a)
s w
eney
und
sibl

.  D

ur (
od, 
se c
quan
crib
ues 
dete
alt

ctio
d us
ple.
ker
ro) 
the 
rad
egor
utio
d fo
ltip
did

ure 3

     

eref
) Co
orth
y a

danc
le t

Defin

(4) 
goo

cate
ntit
bed 

(μ)
erm
ern

ons 
sing
. It 
’s j
and
“b

e g
ry w
on 
or b
le c

date 

3. Co

      

fore
om
h no
and
cy. 
o ev

nin

eva
od 
egor
tativ
pre

) fo
mine
nativ

are
g M
is p
udg

d 5 
ad”

grea
will
val

both
cho
in 

ontri

     

e on
mput

otin
d R

Th
valu

ng c

alua
and
ries
ve c
evio
or e
e th
ve i
e de

Micr
pos
gme
(fiv

” ca
ater 
l be
ues
h cr
oice
a g

ibut

      

nly 
ter k
ng t
Raif
hey 
uate

cate

atio
d ba
s. C
crit
ous
each
e c
in e
efin
roso
ssib
ents
ve)
ateg

tha
e ze
s w
riter
 tes

give

tion 

     

the
kno
that
ffa 
do 
e “I

egor

on c
ad. 

Com
teria
ly, 
h ca
ont
each
ned 
oft E
le t
s, f
 in 

gory
at 6
ero,

withi
ria.
sts, 
n c

func

     

e fir
owle
t th

(1
no

Inte

ries

cate
Th

mpu
a be
in t
ateg
tribu
h c
for

Exc
to s
for 
bo

y, a
6 (s
 an
in t
 Sin
the

ateg

ction

TO

rst t
edg
ese
976

ot m
erpe

s an

egor
he c
ter 
eca
this
gory
utio

cate
r th
cel,
see 
exa
th t
and 
six)
d fo
the 
nce
e co
gor

ns fo

DIM

thre
ge, b
e thr
6) 
meet
erso

nd c

ries
con
kno

ause
s ste
y (r
on o
gor

hem
 wh
(lo

amp
test

ze
) in
or g
int

e we
ontr
ry is

or C

M-F

ee c
b) E
ree 
sug
t th
onal

con

s w
ntrib
owl

e th
ep i
repr
of e
ry. T

m as 
hich
oki
ple,
ts, m
ero 
n bo
grad
terv
e kn
ribu
s ob

Comp

FSE

crite
Eng
cri

gges
he c
l re

ntri

were
buti
ledg

hey 
t is 
rese
each
Thu
sho

h w
ing 
, a 
may
to 

oth 
des 
val 
now
utio
btai

pute

: A 

eria
glish
iteri
st 
com
elati

ibut

e de
ions
ge 
are
nec

ente
h c
us, 
own

was 
at 
can

y re
oth
tes
bet
(0,1

w th
on o
ined

er kn

Mu

a wi
h la
ia m
for

mple
ions

tion

efin
s of
and

e sc
ces
ed b
rite
con
n in
also
Fig
ndid
ecei
her 
ts t
twe
1). 
he s
of e
d.  

nowl

ultic

ill b
angu
mee
r a 
eten
ship

n fu

ned 
f ea
d En
core
sary
by 
eria 
ntrib
n F
o us

gure
date
ive 
cat

the 
een 
Th

scor
each

ledg

rite

be u
uag
et al

cr
ness
p sk

unc

for
ach
ngl

ed b
y to
con
ev

but
igu
sed
e 3)
e w
the

tego
con
5 (

he s
re o
h cr

ge an

ria C

use
ge sk
lmo
rite
s re
kills

ction

r th
h cr
lish 
base
o bu
ntrib
valu
tion
ure 3
d to 
) th
who
e gr
orie
ntri
five
am

obta
rite

nd E

Cla

d a
kill
ost 
rion
equ
s” a

ns

his 
riter

lan
ed o
uild
but

uatio
n fu
3. F
obt
at, 
 ob

reat
es. 
ibut
e) a

me c
aine
rion

Engli

ssif

at th
ls, c
all 
n s

uirem
at th

pro
rion
ngu
on 

d the
ion
on t
unct
Figu
tain
acc

btai
test 
If t
tion
and 
cont
ed b
n to

ish l

ficat

his s
c) W
the
set,
men
his s

oble
n ar
uage
the
e ra

n fu
to t
tion
ures
n th
cord
ns 
con

the 
n va
6 (

trib
by t
o th

lang

tion

stag
Wor
e ch
 p
nt b
stag

em:
re d
e sk
res

ang
nct
the 
ns u
s 3 

he re
ding
a g
ntri
can

alue
(six
butio
the 
he c

guag

n Me

ge o
rkin
hara
arti
bec
ge. 

: ex
dete
kills
sult
e of

tion
cla

usin
and

esu
g to
grad
ibut
ndi
es f

x) w
on 
can

clas

ge sk

etho

of t
ng e
acte
icul
aus
 

xcel
erm
s ar
t of
f co

ns), 
assi
ng t
d 4

ults 
o th
de b
tion
idat
for 

we o
fun
ndid
ssifi

 

kills 

od…

the 
expe
rist
larly
se it

llen
mine

re h
f a t
ontr
tha
fica
trap
4 we

of t
he d
betw
n va
te r
the

obta
nctio
date

ficat

crite

… 

eva
erie
tics 
y n
t is

nt, v
ed f
han
test
ribu
at a
atio
pezo
ere 
this

deci
wee
alue
rece
e “b
ain 
ons
e in
tion

eria 

13

alua
ence

tha
non
s no

ver
from

ndle
t. A
utio
llow

on o
oida
cre

s ex
isio
en 
e (1
eive
bad
con
s ar
n th
n th

33 

a-
e. 
at 
n-
ot 

ry 
m 
ed 
As 

n 
w 
of 
al 
e-
x-
on 
0 

1) 
es  
d” 
n-
re 
he 
he 



   A.C. Passos, L.F.A.M. Gomes 

 

134 

The criterion Working experience is handled as a qualitative criterion and 
thus a contribution table, as shown in Table 3, can be defined. From the answers 
to this criterion questionnaire it is possible to assess whether the candidate has 
previous working experience and, in this case, whether the experience is related 
to the position to be filled.  
 

Table 3 
 

Contribution table for the Working experience criterion 
 

 Categories 
Assessment Bad Good Very good Excellent 

Worked in the computer science area 0 0.5 0.8 1 
Worked in a technical area different from computer science 0.5 0.8 1 0.8 
Worked in a non-technical area 0.8 1 0.8 0 
Has no working experience 1 0 0 0 

 
4.5.  Defining the relative weights of the criteria 
 

The relative weights of criteria are determined from direct assignment on a scale 
from 0 to 100. After normalization the following weights are obtained: wCk =  
= 0.605; wME = 0.283; wWe = 0.112. 
 
4.6.  Classifying each alternative in one of the preset categories  
 

To evaluate and classify candidates, it is necessary to obtain the scores and the 
answers of a given candidate, as previously explained. With this information it is 
possible to obtain input data for the classification using TODIM-FSE, as shown 
in Table 4. 
 

Table 4 
 

Results of the scores obtained by the candidate in both tests (Computer knowledge  
and Mastering of the English language) and the questionnaire on working experience 

 

Criterion Candidate evaluation 
Computer knowledge 8.5 
Mastering of the English language 9.0 
Working experience Has no experience 

 
The table of criteria grouped contributions (represented by Table 5, for this par-

ticular candidate) is obtained from that input data. The first and the second rows 
were extracted from the contribution functions defined in Figure 3. The third row 
was obtained from the last row of Table 3. With Table 5 and the criterion weights it 
is possible to classify the candidate by using equations (3), (4) and (5).  
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Table 5 
 

Table of criteria grouped contributions for a particular candidate 
 

Criterion Bad Good Very Good Excellent 
Computer knowledge 0.00 0.33 1.00 0.33 
Mastering of the English language 0.00 0.00 1.00 0.67 
Working experience 1.00 0.00 0.00 0.00 

 
Table 6 shows the candidate’s final classification. All the categories will re-

ceive a score. However, only the category with the highest score will be chosen. 
 

Table 6 
 

Final classification of the “very good” candidate 
 

Final Classification 
Bad 0.25 
Good 0.00 
Very Good 1.00 
Excellent 0.43 

 
4.7.  Validation analysis 
 

The validation analysis is then performed aiming at checking if the tests have in-
deed properly classified the candidates. Note that if the tests are too easy, even 
not well qualified candidates can obtain a good evaluation. Conversely, if the 
tests are too difficult, very good candidates may be incorrectly classified as 
“bad”. For this reason, before placing the model in the automatic evaluation sys-
tem, the test was applied to employees considered “very good” or “excellent” in 
the Computer knowledge and English language skills areas to allow for adapting 
the contribution functions to the test level. This means that if the tests are too 
difficult the contribution functions can be modified to classify candidates with 
lower score in higher categories. Conversely, if the tests are too easy, the contri-
bution functions may be modified to classify only the candidates with very high 
score in the best categories. 

It is important to stress that only the criteria with judgment values defined by 
the test were subject to this type of analysis. This is not really necessary for the 
Working experience criterion.  

Two (2) experienced employees (here denoted as Employee 1 and Employee 2) 
who are generally considered excellent by the company are chosen to test the 
level of the Computer knowledge and English language skills tests. These em-
ployees took the tests without any prior preparation and obtained the scores 
shown in Table 7. 
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Table 8 
 

The new score of the candidate formerly considered “very good” (“excellent”)  
after the validation analysis 

 

Final Classification 
Bad 0.56 
Good 0 
Very Good 0 
Excellent 1.00 

 
5.  Conclusions 
 

TODIM-FSE proved to be effective for classifying the prospective candidates in 
the study case. An important characteristic of the method is its simplified 
mathematical formulation, without pre-requirements as in the UTADIS classifi-
cation method (Zopounidis and Doumpos, 2002), which uses linear program-
ming in its formulation. This enables users with little training to use it without 
difficulty. The validation analysis, last step of the process is not required in the 
classification process; and it is not performed in widely used classification 
methods such as UTADIS and ELECTRE TRI (Doumpos and Zopounidis, 
2002). However, it was very important in obtaining the final result because it 
corrected the candidate’s classification. But the validation analysis may not be 
important for some criteria used in the classification process.  

The main differentials of the method are: (1) use of the “contribution” con-
cept indicating the contribution of a criterion to the classification of the alterna-
tive in a given category and (2) consideration of the Prospect Theory, embedded 
in the TODIM method equations used in TODIM-FSE. Strictly speaking, it 
would be possible to use another method for ranking categories, substituting the 
TODIM method in step 6. However, the last differential would be lost.  

Although the contribution functions described in Figures 3 and 4 are similar 
to fuzzy sets, it is worth noting that this knowledge is not necessary to construct 
them.  

The consolidation of the method still demands a large number of applications 
to test and improve TODIM-FSE. 
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