





Since an alternative is usually preferred to another
not absolutely but to a certain degree. it is better
to mode! eslimates with fuzzy preferences and to
apply fuzzy social choice functions (Nontero. 1987,
Tanino, 1990).

When eslimates are cardinal, wtility functions can
be used. A problem associated with this type of
evaluation is that it is difficult to specify exact
numerical eslimates. especially when criteria are
_ qualitative. An expert can usually give only verbal

judgments. In this case fuzzy muitiettribute ulility
functions (Seo and Sekawa, 1985), or ranking fuzzy
numbers {Buckley, 1985) are used.

To solve project selection problems group decision
making methods must be modified to handle
explicitly given resource constraints. For cardinal
estimates usually utility functions are applied
(Ahmed and Gupta, 1987). Nethods based on ordinal
data are less investigeled. Such methods are
proposed by Cook and Seiford {1982), Brans, Vincke
and Mareschal (1986).

PROPOSED APPROACH)

The proposed approach is based on converting
quantitative level estimates of projects into fuzzy
group preferences. Resource requirements are
presented in interval form.

The following notation is ut m - number of
" projects (alternatives), p - nuwwer of criterie; ni
~ number of criteria for which experl k evaluales
projects: t - number of resources; ng - number of
experts evaluating requirements for resource s; gy
- level assigned by expert k to project i for
criterion q; Yok - level assigned to criterion q by
expert ki spelij) - expert k's stremgth of
preference of project i to project j for eriterion g
qu(i.j) - expert k's fuzzy preference of project i to
project j for criterion q; ry(ij) - expert K's fuzzy
preference of project i to project j r{ij) - fuzzy
group preference of project i to project j; Gy -
total amount of resource s; [Eiks Biks ) ~ lower
and upper bound of amount of resource s
necessary for realization of project i according to
expert k; [gis"gjs') - lower and upper bound of
amount of resource s necessary for realization of
project i according to the group. In all notations
ti=lo.m. k=1..n, q=}...ny. s=1..ny.

A fuzzy preference on & sel of alternatives A is
determined by a fuzzy set on the product set A x
A ie by a membership function yp: A x A —->
{0.1] over the set A x A. We consider a finile set A.
In this case fuzzy preference ean be represented by
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a mxm malrix R with elements r(ij) g [0.1} defined
from the membership function rp:

ofij) = npfi). ij=1..m )

Element r{i.j} represents the depree of preference
of alternetive i to altermative j; r{ij}=0.5 means
indifference between the two alternatives, r{ij)=0
means definite preference of alternative j to
alternative i, and r{ij)=1 means definite preference
of alternative i to alternative j. It is assumed that

i) + i) = 1 ij=l...m v (2)

Fuzzy preferences model real opinions better than
crisp onmes but it is not easy *~~ <n expert to define
exact numeric values for t That is why we
propose to oblain fuzzy preferences from
evaluabions in @ quantitative scale which is widely
used.

A scale with a finite number of levels L is
introduced. Levels are numbered from the besi to
the worsl, L-1 corresponding to the best and 0
corresponding to worst. Each expert assigns a level
to each alternative for each criterion. Strength of
preference is determined for each pair of
allernalives using the idea described by Cook
Kress (1985):

Snk(i-i) = biak = ligk (&) ‘

Positive v ¢ of (ij) show that expert k
prefers altciuadve 5 w alternative | and vice v

Krasteva, Narula and Solirov (1992) propose to
determine fuzzy preference of expert k for each
pair of alterr s (i,j) with respect to criterion q

as follows :
qu(i.j) '
qu(i‘j) =05(1+ —mpmm ) if Sqk #0 (4)
gk
ralid) = 05 if sq"=0 {5)
where sqk‘ = max sqk(i.j) (6)
18}

Aggregation by criteria is done using weighting
technique:

M gk
ryfig) =§ ---~--- roklid) {1
y=1 ny
& Yok
q=1






Slep /0 lower and upper bounds of required
amounts of each resource for upunects of each
domination level o [Em 8"} s=l..ub are
determined using (14).

Step 77 The specified values of _ are arranged in
increasing order:dk | o<y <@ <1. Let P, be the
set of projects of domination level &, 2=1,..v, P -
the set of selected projects, [gsp gsp] lower
and upper bound of necessary ameount of resource
s for selected projects set P. Resources are
arranged by DN in order of priority decrease. Let
s, be resource of priority h h=l..t Set
domination level counter N:=0, resource counter
h:=1, P=P9 where PO - sel of projects not
belonging ta any domination level.

Sleo 12 Resource utilization check:
~if Ggy < Eshf lhen go lo step 13;
- if Gsh-[gshP shP U], then gn Lo step 12;
- il Ggh > gghp". then go Lo step 15.

Slep 77 Sel N:=N+1,%=y P - PURL. Go Lo step
12.

Step 74, Set hi=h+ 1. If hot or if DM doesn't want to
encounter the remaining resources, then stop.
Otherwise go Lo step 12.

Step /5 Set P=P\Pty. N:=N-1. Go to step 12.

CONCLUSIONS

An approach and interactive procedure for solving
proup decision making problems of project
selection under imprecision of judgments is
proposed. It 15 based on expert estimales exp

© 1 a convenient form: levels in a quanlitative svaie
for the projecls and inlervals for the resource
requirements. Projects are divided into domination
levels based on aggregated proup fuzzy preference.
Choice is done on the basis of resource ulilization
check. The procedure is compulationally simple
and easy to apply.
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