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Abstract: Uncertainty is a factor that affects many decisitaking situations in practice. Supplier managenaeict its
flows in companies is no exception. This paper $ses on the choice of the most appropriate strateegrds suppliers
in a company. This topic is unfairly neglectedhe titerature compared to other decisions relateslippliers, such as
supplier selection or evaluation. For the sak@btistness, two different hybrid methods of multiria decision making,
allowing managers to capture the uncertainty, amglied and compared. Namely, the AHP method togethith
Stochastic Multicriteria Acceptability Analysis (3M), and the fuzzy extension of the PROMETHEE meiththe goal
of this paper is twofold. First, the best strateggxplored with respect to time and uncertaintipieethe nomination of
a supplier is done and after that. Second, it istpd out how much oversimplifying and distortirige taggregation of
opinions using the averaging operator can be. €kalts showed that examining individual evaluatibakps better
understand the impact of the uncertainty on thet mgitable strategies towards suppliers, in consparivith the final
ranking based on averaging individual opinions. Pegormed survey revealed that choosing the hestegy before
nominating a supplier is more difficult than dosgafter the nomination.

1 Introduction essential during negotiation. In this paper, thetsaitable
Decision-making plays a vital role in numerousStrategy towards suppliers during negotiation psscis
organizations and for individuals, who employ vado investigated (before and after nomination of a 8app
approaches to evaluate its effects on the comparand the impact of imprecise inputs on this strategy
themselves, and the surroundings. The nature asides ~carefully explored. o
can depend significantly depending on the level of This paper builds on the contribution presentethat
certainty or uncertainty faced by the decision-makeconference and published in its proceedings, sge [5
Additionally, the framework within which decisiomse Unlike this work, this study is extended by the
made may evolve over time, resulting in circumsésrtbat  PROMETHEE analysis which enables one to understand
differ from those at present. By delving into alvearld the impact of the uncertainty in a more systemid an
scenario within the flows in logistics within thetamotive ~ complex way. The basic structure of the introducediel
sector, we explore how alterations in cost managessn has already been published in [5]. This paper uses

be impacted both before and after the selectiora of €xtensive survey data collected from a car manufeng
supplier. company, previously utilized in [5]. Unlike thausdly, the

Numerous studies in the literature have examind®ain objective here is not to rank alternativesrather to
supplier management and its flows, with a predontinathoroughly investigate the influence of uncertaiotythe
focus on identifying optimal suppliers for inclusiin the ~issue at hand at the two considered moments —ebéfer
portfolio [1], developing negotiation models to elenine  homination of a supplier is done, and after thisimation.
order quantities [2], or a combination of both [Bj.this The uncertainty can impact the results in two wdyst,
study, we operate under the assumption that suppligdividual opinions may carry inherent uncertair(gl
selection has been completed and cannot be aftetadr. ~ Criteria in the model are nominal and subjectiva)d
As precise price bids and quantities are not yetwr the second, variability in opinions can also poteryiathpact
model presented merely suggests a broad stratepe tothe final recommendation.
implemented both before and after a supplier igydesed. In [5], the fuzzy-AHP method was used to find tlestb

Suggested strategies are tools, that could &haviour towarc_js suppliers of a car manufactuTh_rs
implemented during negotiations process. The sfajly Paper uses a different method. Namely, the Stochast
shows that the process preparation and informagien Multi-criteria  Acceptability Analysis [6] and fuzzy
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PROMETHEE [7] are used. The motivation for thisicko 2.1  Analytical Hierarchy Process (AHP)
is that the optimal strategy obtained by Fuzzy-AHI5] The AHP is based on pairwise comparisons using the
was surprisingly unambiguous. SMAA (StochastiGaaty’'s matrices, see [8]. The Saaty’s matrix pasely
Multicriteria Acceptability Analysis) together witthe compares either the importance between two crjterithe
AHP (Analytical Hierarchy Process) method and @erformance between two alternatives in terms gian
different way of capturing the uncertainty in fuzggts criterion. The matrix for weights’ determinationliae of
within Fuzzy-PROMETHEE will help us to exploresize k x k and each ofk matrices comparing the
whether this unambiguity was caused by the fadtttie alternatives will be of size x n. Each Saaty’s matrix must
solution is really absolutely clear, or if it wabght by a be reciprocal and its elements must belong to &atySs
simplifying aggregation operator which was used tgcale (the values from 2 to 9 to express the pratas in
aggregate individual opinions together. favour of an entity in a row over an entity in t@umn,
The rest of the paper is organized as follows.i®@@ and their reciprocals to express the opposite meée; 1
introduces the necessary methodological backgrafnd is used for equal preferences). Before the prisitire
the used methods: AHP, SMAA and Fuzzy-PROMETHERerived, each Saaty’s matrix should be checkedHer
methods. Section 3 recalls the model taken oven fi.  consistency, e.g., using the consistency ratio[8e&he
The core part is Section 4, where the results oASBM  weightsw; from the Saaty’s matrix are calculated using Eq.
AHP and fuzzy-PROMETHEE methods are providedi, the utilitiesy,;, revealing the performance of tjuh

discussed and compared with the results of theyr8#P  gternative in terms of the criteriépwould be analogical.
method presented by [5].

%, sij

2 Methodological background Wi = g @
If one has a decision problem whéreriteria are used "

to assesa alternatives (where both sets are finite, discrete The ranking is determined according to the value of
and ‘reasonably’ small), we talk about a multi@i& tota) utilities of alternatives is calculated usiBg. 2.
decision-making problem (MCDM). Since many MCDM
methods exist, one must be very careful when sefptiie U =Y w-u
one for some particular real-life problem. The noelth ' J=
differ in many parameters: a way, how the finalueabf
the alternatives is calculated, how a decision-mak
evaluates parts of the model, suitability for sahall data
types, ability to work in dynamic or uncertain exwviment, . .
etc. For this study, we have decided for two dfer segrchgs for the percentage of \_/vel.ghts for whigiven
settings: (a) the combination of the AHP [8] and/SM?6] option s .the. best — th's. metric 1s referr_ed to th.e
and (b) fuzzy-PROMETHEE method. The reason for thacceptability index and which weight vector is ceatroid
first choice is straightforward. The AHP methodjisfar of the hyperplane of all weights where the givenard is
the most popular MCDM method all over the world€ Pest. In cases where we have stochastic eialsaif
(according to the number of records obtained wh tions, we also obtain a confidence factor tHks tes how

searching the name of the method in the Web ofgeie !Kely it is that the weight vector, which is thertroid of
database), the input data from the decision-makave the weight hyperplane that was best foragweranarwnl
been adapted to this method, and its fuzzy extarisis 2ctually tumn out to be the best for that variant. _
already been used by [5], thus making the complétsabf According to [6], the acceptability index; is
the results will be easier. However, group decisimking calculated using the ratio of the volume of the ghei
with AHP usually works with the aggregation of dpims vectorW; to the total volume of the yvelght vector Here,
using some averaging function. On the other hants W represents the set of all possible weight vedtoas
allows us to consider all individual opinions witliche ~Meet the criteria of the user or the problem, Whds a
necessity of using some simplifying aggregationrajues subsgt of W that corresponds to the best variant. The
such as the geometrical mean in [5]. In line wi€j, [ function vol represents 'volume', or the measure of how
SMAA is a highly suitable method when the robussnefs Much of the weight vector space the given sulbget
the results is explored. As for the fuzzy-PROMETHEEOCCUpies compared to the total spicesee Eg. 3.

this method is built on a different logic than AHRiRd

allows one to define the set of strengths and wesdes of a; = zolWy) 3
each alternative. votw)

In order to keep the length of this paper acceptdiuth
methods will be outlined rather than completelycdibgd.
An interested reader can look at many descriptiorthe
literature.

L-]-,i=1,...,n (2)
g.z Stochastic Multicriteria Acceptability
Analysis
The SMAA method operates on the principle that it

In the case of stochastic evaluations, we calculate
a; using the ratio with the expected value of the Wweig
vector volume (Eq. 4).
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l_zw (4) where w;represents the weight assigned to thth
vol(w) criterion, indicating its relative significance angpthe
criteria, k indicates the number of criteriathe number of

The central weight vector for alternative i is defil as
the expected centre of gravity and can be calallate
follows in deterministic case (Eg. 5) and stocltastise

alternatives.
In line [7], the preference degrees are expresstd w
(Eq. 6) the triangular fuzzy numbeP = (p,, p., p,) (denoted by
9. ). tilde), see Figure 2. This fuzzy number captures t
uncertainty by admitting that the correspondingialzde
wi = [, wdw/[, dw (5) can reach any value from some interval with thégass!
value of the membership degree (u € (0;1]). This
membership degree anwers the question to what texten
some value belongs to the given set. The binaryabmes
@ and © extends the classical binary operations of

The confidence factor is obtained as the area ef tI&ddltlon and multiplication for fuzzy sets, see Ed and
probability distribution function for which it hogdthat for 11

a random variable, the utility of varianis greater than the

wf = f f» (fw N dw [, Wi dw)) dy (6)

utility of other variants, see (Eq. 7). PO®O=,p.p) ® Q4. q,) =
- o - @+ qupe + 9000+ Q) (10)
pi = yui(y.wf)zug vew!) 4 d]/, 7 ~
o POk=@,p.,p) Ok=

wherewf is the central weight vecter-in for which the (kepy, kpe, kpo), k € R (11)

varianti is optimal. - -
P The fuzzy positive flow indicates to what extene th

Aflternative surpasses, on average, the other aitezs.
The other way around, the negative flow indicates t
degree at which the alternative falls short, onraye,
compared to all other alternatives. To ensure aptete
ranking of the alternatives, the positive and niegdtows

For more detailed description of the SMAA metho
and its application in various fields, see [9]. lparposes
of this work, the results of the integrals are ghdted using
Monte Carlo simulation for the sake of convenience.

2.3 Fuzzy PROMETHEE must be combined into net flows using (Eq. 12).
The PROMETHEE ranking method, introduced by - - -
[10], has gained widespread popularity during thst | ¢(@) = ¢"(a) © ¢~ (a),forva (12)

decades, see the review paper by [11], or its quéati

application in logistics, see [12]. At its core,
PROMETHEE ranking employs a preference functio
which assigns a preference degPg@, b) to each pair of

where © stands for the fuzzy extension of classical
r§ubtract|on given by Eq. 13.

alternativest, b with regard to each criteriagrfrom the set PO Q= Wuppr) © (414c,qr) =

of considered criteria. This preference degreetsrchined (01 = 4r P = e Pr = 40 (13)
based on the difference in performance values lestwiee

alternatives compared with respect to the givetemoin. PA

Decision-makers have the flexibility to select frearious
types of preference functions, each with different
configurations for individual criteria. The auth@&[10]
work with six predefined shapes of preference fiomst
Among the published applications, as reviewed iy, fhe
linear function type, with indifference and prefere
thresholdsq and p, stands out as the most commonly
utilized (see Figure 1). After comparing all paio$ 0 q D d
alternatives across all criteria, the positive aegative

flows of the alternative are calculated using Egs. 8 and 9. Figure 1 Linear preference function and preference degree

1 .............

n
¢ (a) = A ;(WILGP (@b)) ,for Va. (8)
- n
d)—(a) $a¢b61 ;(WIGP (b a)) fOI‘ va’ (9)
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another topic. All six criteria are considered gatéal
Ua(x) (qualitative).

3.2 Alternatives
The alternatives in the presented model are three
particular strategies which can be adopted by apeom
These strategies can rarely be applied separataiyheir
combination with different ‘power’ is expected te bsed:
e Change catalogue or pre-negotiation of possible
0 a p X changes in the future,
) L " " * Improvement of the technical requirements and
Figure 2 Triangular fuzzy number o
specifications,
* A decrease in overhead and profit surcharge or a
question of the ‘Surcharge calculation’ used by
many OEMs, is future orientated.

3 Decison model

This section recalls the decision model introdubgd
[5]. The criteria and alternatives (strategies) ehdeen
expertly defined expertly based on the interviews
conducted in the same car manufacturing companyewh
the case study was performed. The selection a@riits

The use of a change catalogue after nominatiorbean
@seful for example, to negotiate changes betternaoi

. effectively. A high-quality change catalogue is eleped
supported by [13] and [14], where the authors @®TSi ;, nse’ cooperation between the purchasing and
speed of process, complexity of process, and cbst Qevelopment teams.

processess in man-hours important factor for the \ynan specifying the details and quality of the
o Specifications, the company can avoid many changes
proposed based on expert opinions from the autemOtiy o, the development of the product in the fytso
company, it does not use any criterion or strategy(_:h that the change catalogue can be made redundanieaist
could not be reasonably expected in case of anysindl greatly reduced in complexity.

company. The third main strategy, when trying to reducedbsts

of product development and its delivery, is a daseein

31 Criteria _ _ overhead and profit surcharges. Many OEMs use a

*  Speed of implementation, calculation uses the bottom-up approach to calettta
Complexity, cost components and then adds the overhead anidl prof
+ Capacity effort, surcharges as a percentage of the material andigiionl
+  Setting of premises, costs. This is determined primarily during the naation
* Internal know-how, and is agreed with the supplier.
e Output.

4 Casestudy

The speed of implementation is a very importartiolac ~ This section begins with the introduction of theun
in the selection of the tools. It is very importéiaw fast data. Then, the results obtained by [5] of the
each topic pan.be implemente_d in practice; how @mp implementation of the fuzzy-AHP and fuzzy-
are the topics in the preparation and how muchagpa PROMETHEE approach to the presented model. The core
must be used in terms of manpower and time. Furtbe®,  part of this section focusses on the results ohgipication
itis also very important whether premises cargbéos the of the hybrid AHP-SMAA and fuzzy-PROMETHEE
respective topic. For example, if premises are kept method. The results of all three methods are ctyefu
coarse and generous in a change catalogue, tlscemstot compared, and recommendations are provided.
be precisely defined. A precise and detailed didimiof

the premises also enables a detailed statemeotstdf for 4.1 Input data

a specific measure. It is also important to asktidrethe In this paper, we present the implementation of the
know-.how is available.internally. The employees #r@r  model on the data brought by the survey in a siogle
experience are essential. Employees from developanen manufacturer. That is, 113 managers (out of appratély
purchasing can bring the topics into the lessaarsiteools.  500) from the fields of purchase and logistics hagen
These topics have to be evaluated by the suppiileally, asked (in the fall, 2022) to evaluate the imporéané
output is the last, also very important criteridh.can criteria and performance of the alternatives usihg
happen that everything can be implemented veryfast  saaty’s scale with the possibility to express thesitance

low capacity and high know-how, but if the outmismall  ysing the interval within the scale. All evaluatidrave had
or it brings little savings, the focus is usuallkaqed on
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to be done twice — first for the period before nombion to calculate the lower and upper bound of the ¢yidar
(before the contract is signed) and second aft@imeation. fuzzy number, the vertex of the triangle (wijth= 1) is

As for the AHP-SMAA method, the evaluations wereequal to the mode of the empirical distributior.(i.the
considered random variables with discrete empiricahost frequently chosen value). Due to the same ssd
distribution. The probability of each grade on Bematy’s for all criteria, an identical preference functimas used
scale corresponds to the relative proportion betwede for all criteria. Namely, the linear function with= 1 and
decision-makers. For instance, if all 113 decisimkers p = 9 was set (it means that the maximum preference on
chose in total 200 different values for some corapgairs the Saaty's scale leads to the maximum value of the
of alternatives (note that each decision makerdcealect preference degree, the lowest possible value déérgnace
more values from the scale because of the uncsffaémd (0.125) corresponds with the value 2 on the Saatgade
if the value 2 (a very weak preference in favoutheffirst and then, the preference degree increases by &it5
evaluated alternative) occurs 20 times, its retativeach grade.
proportion is 0.1. In this way, each individual mipn is
considered without loss of data. 42 Reaults

As for fuzzy PROMETHEE, the input values were The authors of [5] applied the fuzzy AHP methoth®
handled in a completely different way. Unlike thél&  same dataset and get an unambiguous ranking of the
SMAA, not all opinions were preserved for the easibn  alternatives, see Figure 3 and Figure 4. In otlerds, the
process. Namely, only the grades with at least 80%e uncertainty does not impact the final ranking &t Bhis
evaluations were kept, the rest was ignored aseasitl gives rise to the idea that the solution is absbutobust
(otherwise, the ranges were too wide, and almdst @nd that no hesitance about the prioritization loé t
possible rankings could occur then). The fuzzy isdar  strategies seems to be justified.
fuzzy-PROMETHEE were derived in the following way:
the minimum and maximum of the 80% range were used

1
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Figure 3 Final results of alternatives by fuzzy-AHP method before the nomination [ Trumi¢ and Zapletal (2023)]
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Figure 4 Final results of alternatives by fuzzy-AHP method after the nomination [ Trumi¢ and Zapletal (2023)]
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In the lead-up to the supplier decision befor¢he decision-makers were lost by their aggregafidms
nomination, it is crucial to prioritize the devetopnt of a means that the method reflects all assessments, eve
cost catalogue, while defining highly detailed teichl extremely outlying ones. Such an approach checkg ve
specifications is of lesser importance. This issoeable well to what extent the final ranking is stable and
because negotiating the list of changes with thst baunambiguous.
conditions is only possible before the contracsigned. The results of the application of the AHP-SMAA
Good prices for future changes after signing areaht method are shown in Figure 5. Namely the accejitabil
cannot be expected. The reason why these futuregeba indices for all three positions of the strategiefobe and
should be negotiated before the contract is sigadtle after the nomination are provided there. For theatbn
better power position of purchasing and the levetagbe after nomination, the results are not so surprising
able to place the order with another supplier. Althought each strategy can potentially be rankedllia

For the period after nomination, the ranking olgdin positions, 3% of the cases are omittable for bidid,first
by [5] is also unambiguous, but differs substaltialfhe position of ‘Change catalogue’ and the last positad
most important tool is the overhead, followed by th‘Overhead’. These results were expected in light of
technical requirements and the catalogue of chardtes  knowledge of the previous fuzzy AHP results. Thauhes
the nomination, the lever towards the suppliegoize and before nomination are much more interesting. It ban
purchasing loses its position of power. For thasom, the seen that the most frequent individual ranking need
prioritization of the change catalogue slippediadtplace necessarily correspond with the aggregated ranking.
after a nomination, which is also understandaldéeabse Technical requirements are ranked in almost 50%has
negotiating the change costs after the nominatiakem second one, however, according to aggregated sethk
little sense. alternative is clearly the last one. ‘Overhead’ weasked

However, these results were based on the aggragatigsing the aggregated opinion as clearly second thaut
of the individual uncertain opinions using the @) AHP-SMAA analysis revealed that this position is ksast
geometric mean, and as for any other use of aregggion  frequent at all. The results indicated how muchpéifiying
operator, a part of information is potentially lost the aggregation can be, despite the included waingrt

The results pointed out how unwise would be to $oamnly
421 Resultsof AHP-SMAA method on the ‘winning’ strategy and ignore the remaintag
Now, let us have a look at the results of the AHPstrategies.
SMAA analysis. Unlike the fuzzy AHP, no evaluatidns

100% 100%

18% ‘ q
B0% 40% 38% 80
,, - |
60% 60%
| ‘ 2% m‘ e
40% ‘ 4-”‘
Technial Change catalogue Overhead Technical Change Overhead
requirements requirements catalogue
m First ® Second Third H First ® Second Third
Figure 5 Final results of alternatives before (left) and after (right) the nomination
Table 1 Central weight vector for the results before nomination
Top ranked/criterion Speed | Complexity | Capacity | Premises | Know-how Output
Change catalogue 0.32 0.20 0.09 0.05 0.07 0.27
Technical requirements 0.29 0.22 0.12 0.06 0.08 0.23
Overhead 0.30 0.19 0.13 0.06 0.07 0.26
Since the ranking of the strategies before thiéhe average weights of some criteria are the samerg

nomination is by far more ambiguous, the centragtie
vector for this situation was calculated, see #wuilts in
Table 1. The weights in this table represent thamwalue
of the weights when one of the strategies is rattkedirst.
This analysis reveals to what extent the first (omsi
depends on the weights of the criteria. It cand@nghat

similar, regardless of the winning strategy (premsjs
know-how). On the other hand, the mean weightediff
significantly (the statistical significance has betecked
using the Mann-Whitney test in IBM SPSS statistit§%
level of significance) in case of speed (the higpesrity

if change catalogue wins), complexity (the highmgirity
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if technical requirements win), and output (theheist of fuzzy-AHP, ‘Change catalogue’. The remaining two
priority is assigned to this criterion if changaatague or strategies are more or less equally suitable. rAtte

overhead are ranked the first). nomination, the alternative ranking matches thauety
AHP. However, there is a reduction in the gap betwthe
422 Reaultsof Fuzzy-PROMETHEE method leading ‘Overhead’ and the second-place ‘Technical

Now, let us focus on the results of the fuzzyequirements’. The removal of the outliers for thezy-
PROMETHEE method, see Figure 6 and Figure 7. THRROMETHEE did not substantially impact the final
results before the nomination closely align with kHP-  ranking. Moreover, for managers, the resulting yulaws
SMAA findings, indicating a less clear ranking caargd  are easy to interpret when compared with the aabdjpy
to fuzzy-AHP. The strategy that should be priceitizhe indices in SMAA.
most is, as well as the one that showed the otigasalts

1
Ha
09

0.8

‘ Change Catalogue

|
0.7 Technical requirements ‘

0.6
0.5
04
0.3
0.2
0.1
0

-0.6 0.4 0.2 0.2 0.4 0

0

.6 0.8
Figure 6 Final result of alternatives by fuzzy-PROMETHEE method before the nomination [ Trumié and Zapletal (2023)]

1
Ha

0.9

0.8

Overhead

0.7 Change Catalogue ‘ ‘ Technical requirements

0.6
0.5
0.4
0.3
0.2
0.1

0

-0.6 -0.4 -0.2 0 0.2 0.4 0.6
Figure 7 Final result of alternatives by fuzzy-PROMETHEE method after the nomination [ Trumi¢ and Zapletal (2023)]

One significant advantage of PROMETHEE is itseducing the total net flow (such a criterion cansken as
capability to break down the net flow values, sge(#2). a disadvantage of the alternative). On the contiithe
Essentially, the net flow can be decomposed irdividual individual contribution is positive, it signifiebé strength
contributions of criteria. This means that the fletv can in that criterion, boosting the total net flow. Bee
be seen as the sum of contributions from eachricnite individual criterion contributions are illustratedFigure 8
separately. If a criterion's individual contributito the net and Figure 9.
flow is negative, it indicates that the alternativaveaker When looking at Figure 8, we can see unicriterieh n
in that criterion compared to others, on averalgereby flows before supplier nomination. The alternativé o

~ 523~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 11 2024 Issue: 4 Pages: 517-526 ISSN 1339-5629

Towards efficient logistics through suitable negotiation strategies: the role of uncertainty
Frantisek Zapletal, Jan Volny, Radim Lenort

creating a change catalogue has no got any signific ~ When looking at the structure of the net flowsla t
weaknesses and has three important strengths. It pisriod after the nomination (Figure 9) four criteaire the
relatively fast to create a change catalogue aprbitides most driving (the size of their columns is the ¢ged.
a good performance in premises and outputs. Thehange catalogue’ is the most preferred stratempabse
alternative of improving technical requirements hasef its outstanding performance in outputs, prenssaed
advantage, that it is not a complex task, but endther speed (the contribution of all these three crittithe net
hand, it is not easily specified at this stage,iBmould not  flow is more or less the same). The strategy oE'®ead’
make a large difference in outcomes. The remainirig mainly undermined by poor performance in comipyex
alternative (Overhead) has two main weaknesstskas a (it is too high) and related slow speed.

lot of time to negotiate overheads and it is diffico know

overheads before the production starts.

09 1 Netflow

0.4

0.3

0.2

0.1

0.138

0 e
Change catalogue

0.1 0.211

-0.2

Overhead

0.4

Technical requirements
-0.5

ClSpeed ®mC2Complexity ®mC3Capacity ®C4Premises ®C5 Know-How @ C6 OQutput
Figure 8 Results from fuzzy-PROMETHEE before the nomination
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Figure 9 Results from fuzzy-PROMETHEE after the nomination
5 Conclusions exploration of the weight values of the averagteda

In this paper, an Opnmal Strategy ofa Companwm WelghtS for ea-Ch ranking could be beneﬁ?ial. Thaim
its Suppliers was exp|ored for the periods befora after limitation of this Study is that the CQHCIUSIOnSB ana-de
the nomination of a supplier is done. The modebiiced based on the survey conducted in a single compasypjte
by [5] has been solvedusinga completeljhe fact that the company is a key player on theketaand
different approach to investigate the impact ofeutwinty ~that a significant number of expert opinions westtected.
on the results. Rather than aggregating individpations Above that, the model does not consider the depeiele
to derive a single outcome, every individual opinizas Petween evaluation criteria at all, which can pbédiy be
taken into account, including the hesitations ef thsimplifying too. Future research will focus on Vi the
participants. The findings showed that meanwhiléesults using further datasets. Then, an impaabtioér
aggregated rankings may appear clear and Strai'g}mfd’ factors, that are not considered in this StUdy, ban
analyzing individual evaluations could potentialyyeal a €xplored, like different type of products (or thparts), or
completely  different perspective. The researcke aforementioned dependencies between the ariteri
demonstrated that, based on survey data, selebgnigest
strategy before supplier nomination is more chailep Acknowledgement _ o
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