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- Abstrakt: Nasledujucz text sa zaoberd sposobom ako vyfvorzt stromovii strukturu pre AHP
metédu. Pred tym je vsak potrebne ohodnotit' vsetky vizby medzi kritériami. Toto

- ohodnocovanie smeruje k definovaniu potencidlu kritéria m{p}_'ymevat ostatné kritéria. Na
zdklade tohto potencidlu nie je stromovd Struktira tharena iba ndhodne, ale kaZdé
kritérium sa nachddza na danej pozicii podla logickych principov. Nasledne je papzsany
postup pridel ovama vah jednoth»ym kritériam.

KTucové slovd: pseudo- strom, viizby, megtéda AHP, kritérium

Abstract: Tkzs paper descrzbes the way how to create the tree structure for AHP method.

Before the creation, there is a need to evaluate all relations-connections among criterions.
This evaluation leads to defining the potential of criterion to affects other criterions. Based
on this potential the tree structure is not made only by accident, but each single criterion is

placed on certain level according to logical principles. Consequently is there described the

process of wetght assignation to partzcular criterions.
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1 UVOD

Analyticky hierarchicky proces je metoda
vyuzivana pre multikriteridlne
rozhodovanie, respektive hodnotenie. Je to
flexibilny model pre rieSenie problémov,
ktoré maju niekol’ko moznych alternativ.
AHP je realizovana expertnou a nasledne
matematickou metodou, ktorda rozdel'uje
hlavny problém do menSich a viac
detailnejSich elementov. AHP ma viacero
réoznych oblasti, vktorych moéze byt
vyuzitd. Je vhodnou metédou pre
hodnotenie firiem, kde mnozina kritérii
vedie k ich objektivnemu hodnoteniu.

Samotne;j metode predchadza
vyselektovanie kritérii, ovplyviujucich

hodnotiaci subjekt, a vytvorenie pseudo-
stromu, ktory je vychodzim pre
pridelovanie vah jednotlivym kritériam, ¢o
je podstatou tejto metody AHP. Na rozdiel
od predchadzajucich pristupov
k vytvéraniu pseudo- stromu([2]
nasledujuci text popisuje novi myslienku,
ako je ho moZné vytvorit’ tak, aby neslo len
o nahodny, logicky nepodlozeny proces.

2 PROCES VYBERU KRIT;S:RIi
HODNOTENIA A DEFINICIA
VZTAHOV MEDZI NIMI

Nakolko ide o multikriterialne

rozhodovanie, je potrebné pred samotnym
rozhodovacim procesom vybrat’ a zoskupit’

vietky  kritéria, ktoré  ovplyviuju
rozhodovaci subjekt. Pre néazornejSie

vysvetlenie jednotlivych postupov budeme
pouzivat’ nasledujici subor kritérii.
kl-cena

k2-naklady na vyrobu

k3-naklady na udrzbu

k4-kvalita

k5-variabilita produktov

k6-flexibilna cena

Dal§im krokom je definovanie vztahov
medzi jednotlivymi kritériami. Novou
myslienkou v tomto kroku je, ze korelacia
moéze nastat medzi kazdymi dvoma
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1 INTRODUCTION

Analytic hierarchy process (AHP) is a
method used for multicriteria decision-
making or evaluation. It is a flexible model
for decision-making in situation when
problem has several possible solutions.
AHP is performed using the expert and
subsequently mathematic method by which
the main problem is structured into smaller
and more detailed elements. There are
several areas, where AHP can be applied.
It is an appropriate method for evaluation
of companies where set of criteria lead to
right evaluation.

Prior to the method itself criteria are
selected which affect evaluating subject
and creation of the pseudo- tree as the base
for weight attachment to respective criteria
and this is what the AHP method is based
on. Contrary to previous attitudes to the
pseudo-tree creation [2] a new idea is
described in the following text as how to
create the pseudo- tree in order it is not an
accidental and logically unsubstantiated
process.

2 PROCESS OF CRITERIA
SELECTION AND DEFINITION
THE RELATIONS BETWEEN
THEM

Since it is a multicriteria decision-making,
it is necessary to select and group all
criteria affecting the decision-making. For
good illustrative of individual procedures
the following set of criteria will be used.
k1-price

k2-production costs

k3-maintenance costs

k4-quality

k5-product variability

ké6-flexible price

The next step is to define relations between
individual criteria. The new idea involved
in this step is that the correlation may
occur between each two criteria and also
that one criterion may be at the same time
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kritériami a tieZ to Ze jedno kritérium moze subcriterion for more than just one superior
byt sucasne podkritériom pre viac ako criterion.

jedno nadradené kritérium. The appropriate mean to define relations is
Vhodnym  prostriedkom  definovania to create the incidental matrix [IM| and
vzt'ahov je vytvorenie inciden¢nej matice include all criteria in it in order it is
IIM| a zaradit’ do nej vSetky kritéria, aby possible to evaluate the relation between
bolo mozné ako bolo spominané ohodnotit’ each two of them as has already been
vizbu medzi kazdymi dvoma kritériami. mentioned. In order to express the intensity
Na vyjadrenie sily ovplyvnenia dvoch of affection of the two correlating criteria
korelujicich kritérii pre dany hodnotiaci for the given evaluating subject it 1is
subjekt je vhodné pouzit’ $kalu hodnotenia suitable to use the evaluation scale
(kardinalna miera) od 0 po 9. NézornejSie (cardinal rate) from O to 9. The expression
je toto vyjadrenie vézieb vidiet na of these relations is shown in the following
nasledujucom ohodnotenom, orientovanom evaluated, oriented network chart in the
sietovom grafe (Obrazok 1). more illustrative way (Figure 1).
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Obr. 1 Sietovy graf
Fig. 1 Network chart

3 VYPOCET POTENCIALU 3 CALCULATION OF CRITERION
KRITERII POTENTIAL
Prvky inciden¢nej matice budu definované The elements of incidental matrix will
nasledovne. Hodnoty na hlavnej diagonale define in the following ideas. The values
su rovné ¢islu nula: on the main diagonal are equal to zero:
(]Mi,j=0),aki=j) (]Mi,jzo)aifi':j)
Nulu taktiez dosadime do kazdého prvky Zero will also be assignment in each
matice, ktoré zastupuje neexistujuci vztah element of the |IM| element representing
dvoch kritérii. Ostatné prvky v matici non-existing relation of the two criteria.
dosadzujeme podla jednoduchého Other element of the [IM| shall be filled
principu, ato, Ze hodnoty (vi;) vézieb according to a simple principle that the
medzi ki a kj: values (vi;)of relations between ki and kj:
(IMi,j =vi,j)’ ak i # j ([Mi,jzvi,j)slfl’¢j
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Po vytvoreni |[IM| a po prideleni ¢iselnych
hodnét vyjadrujucich silu  zavislosti
jedného kritéria na druhom je potrebné
zvolit' (vypoéitat) hlavné kritérium, resp.
potencial Kritéria ovplyviiovat’ ostatné
kritéria. Hlavné kritérium, ktoré by
hodnotilo firmu ako celok, by mohlo
vyjadrovat konkurencie schopnost’, resp.
hodnotu, cenu firmy. Definovanim
hlavného kritéria predurime Strukturu
rozhodovacieho stromu, ¢iZze presnd
poziciu danych kritérii na jednotlivych
urovniach. K zisteniu, ktoré kritérium ma
aki  silu vo&i ostatnym pouZijeme
nasledujuci postup: spoéitame sily vézieb
kritérii v kazdom riadku matice Kkritérii,
¢im dostaneme tzv. potencial pre vypocet
vah. VnaSom pripade sa hlavnym
kritériom stava kritérium ¢. 3 (Obrazok 2).

Following the creation of the [IM| and
assignment of numerical values expressing
the intensity of relation of one criterion on
the other it is necessary to select (calculate)
the main criteria or the potential of the
criterion to affect other criteria. The
main criterion that would evaluate the
company as a whole could express
competitiveness or the goodwill, value of
the company. By defining the main
criterion the structure of the decision-
making tree will be predetermined, i.e.
accurate position of the given criteria at
respective levels. In order to find out
which criterion affects other criteria with
what intensity the following procedure will
be applied: the intensities of the criteria
relations in each line of matrix will be
counted together thus so called potential
for the weight calculation will be obtained.
In our case the criterion No. 3 becomes the
main criterion No. 3 (Figure 2).

kritérium| k1 k2 k3 | k4 k5 k6 spolu
k1 0 0 4 0 0 0 4
k2 2 0 0 0 0 0 2
k3 4 0 0 5 6 0 15
k4 0 0 0 0 0 0 0
k5 0 0 0 8 0 0 0
k6 0 0 2 0 4 0 6

Obr. 2 Matica kritérii s ohodnotenymi vizbami
Fig. 2 Criterion matrix with evaluated relations

4 NAVRH STRUKTURY PSEUDO-
STROMU

Metédy multikriteridlneho rozhodovania
vychadzaju zo stromovej Struktury kritérii.
Na vytvorenie stromovej  Struktury
pouzijeme ako vychodzi sietovy graf,
v ktorom sme vyjadrovali jednotlivé vizby
(Obrazok 1). Hlavné kritérium, sa pre nas
stava rozhodujucim a zaradime ho na
vrchol tohto pseudo-stromu. Toto hlavné
kritérium sa vlastne dostiva do prvej
urovne. Ostatné kritéria klesaju do niz8ich
urovni, kde sa zaradia automaticky podla
jednoduchého principu. Tymto principom
je, Ze hlavné kritérium akoby uchopime
atahame ho hore nad vSetky ostatné,
zvy$né kritéria sa podl'a vizieb usporiadaju
pod neho [3]. Teda do druhej Grovne sa
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4 PSEUDO-TREE STRUCTURE

DESIGN

The methods of the multicriteria decision-
making result from the tree structure of
criteria. In order to create tree structure the
network chart in which respective relations
were expressed will be used as the base
(Fig. 1). The main criterion becomes
critical for us and it will be placed on the
top of this pseudo-tree. It means this main
criterion gets at the first level. Other
criteria drop to lower levels where they are
placed automatically according to a simple
principle. It is the principle in accordance
with which the main criterion is like
grabbed and pulled up above all others,
remaining criteria will be ordered below it
according to the relations [3].
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Podrl'a principu postupujeme pri vytvarani
vah pre kazdé kritérium.

e Na prvej tGrovni sa nachddza jedno
hlavné kritérium k3, ktorého vaha sa
rovna 1.

e Na druhej Grovni su dve Kkritéria,
ktorych vahy st: k1=0,4 = 4/10 a
k6=0,6 = 6/10.

e Ana tretej Grovni je tieZ len jedno
kritérium k2, ktorého vaha je 1.

Takto sme ziskali vahy pre jednotlivé
kritéria, ktoré si vuplnom zaciatku
rozhodujuci sa subjekt vybral.

6 ZAVER

Tieto nové myslienky v pripravnom
procese pre AHP metodu robia vytvaranie
pseudo- stromu apridelovanie  vah
kritéridam viac logické, zaloZzené na
opodstatnenych vztahoch. Toto vS3etko

vedie k objektivizacii Vv procese
multikriteridlneho hodnotenia
(rozhodovania).

example, at the second level the sum of
criteria potentials is equal 10 (6+4). The
same principle shall be applied in creation
of weights for each criterion.

At the first level there is one main
criterion k3, the weight of which is
equal to 1.

e At the second level there are two
criteria the weights of which are:
k1=0.4 = 4/10 and k6=0.6 = 6/10.

e At the third level there is also only one

criterion k2, the weight of which is 1.

This way the weights have been obtained
for respective criteria selected at the very
beginning by the decision-making subject.

6 CONCLUSION

These new ideas in the preparatory process
for the AHP method make the creation of
the pseudo-tree and attachment of weights
to criteria more logical and based on
justified relations. This results in
objectification ~ of the  multicriteria
evaluation (decision-making) process.
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