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Abstract

Research background:A commercial bank’s competitive ability is of greéatportance as

it plays a vital role in ensuring a bank’s succégsice, it is necessary to identify the factors
that contribute to the development of competitidvaantage of commercial banks and to
shift competitive ability to a higher level. Thenapetiveness of banks is assessed from
customers’ perspective, highlighting the main fastthat influence them in choosing
a particular bank.

Purpose of the article:The paper aims to assess the determinants influghenk’s com-
petitive ability from customers’ perspective by icating the level of their influence. The
following objectives are set: to distinguish theeiminants influencing commercial bank’s
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competitive ability, to prepare a methodology foe assessment of factors, to evaluate the
importance of the factors using expert evaluati@ihmd based on fuzzy analytic hierarchy
process.

Methods: A questionnaire was prepared for the experts irerotd collect the data; fuzzy
analytic hierarchy process was implemented for gssing the data.

Findings & Value added: The research was conducted in Latvia and Lithuahitie be-
ginning of 2017. The results showed that the mmgtortant factor for bank’s competitive
ability in both — Lithuania and Latvia — is custorsetrust. Reliability of the bank (both in
Latvia and Lithuania) and the privileges of loyaistomers (only in Latvia) have gained
experts’ attention as well. The proposed modelasfids competitive ability allows to eval-
uate the level of bank’s competitiveness effectivathich would help the bank to plan its
activities successfully and attract new customersrder to take the leading position in the
market.

Introduction

Scientists analysing financial sector, and comnaéitoanks in particular,
assert that a bank’s competitive ability is onetted substantial elements
influencing commercial banks’ successful activit{@gdhassan & Ohene-
Asare, 2016, pp. 268-288; Baumagtnal, 2017, pp. 62—74; Menicucci &
Paolucci, 2016, pp. 86-115; Qian, 2016, pp. 320%-32dmpetition is nec-
essary for commercial banks to succeed in the rdrkéact, the increase
of competition enhances the necessity of transpgrenthe banking indus-
try in order to attract new customers and invesf{@&sollan, 2013, pp.
725-747). What is more, “higher level of competitimught to lead to bet-
ter market discipline” (Smollan, 2013, pp. 725-74@hich might make
clients trust their banks more. Moreover, compmiitin the banking sector
is an element which diminishes financial mediatsonbsts and improves
the quality of services (Fernand@mmos, 2011, pp. 374-390). Actually, it
may help with attracting new customers and, furtioge, with customer
retention. Besides, the power of bank competitionld be defined as the
degree of correspondence of the clients’ needsr(bma & Grier, 2009,
pp. 210-220). In reality, the existence of commtitaffects customers’
intention to use a particular bank’s services glas& Staroselskaja, 2010,
pp. 29-41). What is more, competition is relatedrganization’s ability to
quickly respond to market’s changes and to retsiforganization’s) posi-
tion in the market (Adu-Asare Idun & Aboagye, 20pg, 30-51) and stay
in the market (Kliestikovat al, 2017, pp. 221-237). In other words, com-
petition is necessary for ensuring successful ojoers as well as attracting
more customers and retaining them. Therefore, iingortant to develop
banks’ competitive ability. Consequently, it is mfgcant to determine the
factors affecting the development of competitivenes



Oeconomia&opernicana9(1), 7-28

According to Laksamanet al. (2013, pp. 229-249), the level of compe-
tition in the financial sector might have an impact the productivity of
financial services. According to Fernandez-Olmo81® pp. 374-390)
competition in banking sector reduces financial iagoh’'s costs. In fact,
most scholars examining competition in the finahicidustry agree that it
has a great impact on the quality of life (&nal, 2014, pp. 1040-1051;
Sekhonet al, 2013, pp. 76—86; Simpasa, 2013, pp. 787-808)s,Tius
necessary to identify the factors affecting bardahpetitive ability. The
paper aims to assess the determinants influencibgnk’s competitive
ability and to indicate the level of their influencThe following objectives
are set: to distinguish the determinants influegpcacommercial bank’s
competitive ability, to assess the factors, antesd the importance of the
factors using expert evaluation method. The foltayMnethods are used in
the study: literature review is performed usingtlgsis content, compara-
tive, interpretative analysis; questionnaire andzyuanalytic hierarchy
process are used for the data collection and psowes

The research is conducted in relatively small marke- Latvia and
Lithuania. Though the population of Latvia duritge tresearch period, i.e.
April 2017, 1.9427 million (Central Statistical Baau of Latvia, 2017) and
2,830 million in Lithuania in April 2017 (Statis§d_ithuania, 2017). More-
over, the number of operating banks was 16 at #ginbing of 2017
(Financial and Capital Market Comission, 2018) énak the beginning of
2018 (Bank of Lithuania, 2018), respectively. Thieans that competition
in the Latvian banking sector is particularly highd the identification of
factors driving customers’ decisions is especiatigortant.

The paper is organised as follows. The conceptoafpetitiveness in
general is presented in the theoretical part, hadbverview of recent piec-
es of research related to the investigations ofpegitiveness in banking as
a specific (intermediator) sector. The analysisaghthat nobody examines
the influence on banks competitiveness from theorners’ perspective,
i.e. the factors driving customers’ choice. Thetrgart explains data col-
lection and methodology for data processing. Fndhe last two present
and discuss empirical results and concludes.

The concept of competitiveness

According to Titko and Lace (2012, pp. 304-310pamk’'s competitive
ability is the level of the bank’s compliance withstomer needs. Competi-
tiveness could be defined as an organization’stakd perform strategi-
cally important activities in a more affordable lmetter way than others
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(Ferreiraet al, 2011, pp. 313-337). Competitiveness is a compargs-
session of competitive advantage. In fact, the dummehtal goal of busi-
nesses is to develop a strategy by which they agredorm their competi-
tors. Competitiveness is being analysed at diftetevels of abstraction
where company level, sector level, and countryllea@ be distinguished
(Ciarniere & Stankewtiiite, 2015, pp. 734-739). Beyond doubt, the path to
the competitiveness of economies, which helps compavithstand inter-
national competition, goes through innovation. Témables companies to
adapt quickly to the pace of the technological dgearn order to increase
competitiveness (Ciocanel & Pavelescu, 2015, pB-737). Slightly dif-
ferent approaches could be found to competitiveaathge in scientific
literature. According to Pilinkienet al. (2013, pp. 77-85), theoretical
approaches to competitive advantage may be segchémte industry-
focused approach, resource-based view approachajpmehach to com-
petitive advantage. Chen (2015, pp. 107-116) stdtat the level of
competition (low, modest, high) moderates the ra@hship between ser-
vice quality and customer loyalty, positioning tltampetition is a mar-
ket condition, whereas competitiveness is aboutthkty to create com-
petitive advantage. What is more, Baumahal (2017, pp. 62—-74) argue
that competitiveness perceived by customers idylitee contribute to the
explanation of customer loyalty, beyond traditionedolated ser-
vice/satisfaction quality measures. Mulatu (2016, p0—62) concludes
that extensive discussion in literature has notrdmuted to a consensus in
the meaning and definition of the “competitivenesshcept, stating that
various protagonists on the competitiveness debppear as if they had
agreed to disagree on this ‘elusive’ concept ana lthus ceased to ques-
tion each other’'s views. There are no specific aragnentioned for the
disagreement, consequently the twin questionsalféence’, and ‘useful-
ness’ of the concept of competitiveness remainrowatsial. Voinescu and
Moisoiu (2015, pp. 512-521) argue that from a thécal perspective, any
rapid assessment would reveal an obvious lack e$awsus regarding the
exact meaning of competitiveness.

Analysing the peculiarities of banks’ competitivegdt is necessary to
emphasise the essence of banking services. Barlke tima flow of funds
smooth between “saving surplus units” as “inputtl &saving deficit units”
as “output” (Altunbast al, 1999, pp. 215-221; Resti, 1997, pp. 221-250).
According to the traditional theory of financialténmediation, they are
based on transaction costs and asymmetric infoomafjAllen &
Santomero, 1998, pp. 1461-1485). Investigatiortzaoks competitiveness
usually relate to assessment of such external racs: concentration
(Kumar & Patel, 2014, pp. 3169-3183; Lapteacru,42@p. 41-6Q)con-
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centration and market regulation (Mirzaei & Moo&§14, pp. 38-71),
regulatory environment (Zhargt al, 2015, pp. 55-69fjnancial reforms
(Poshakwale & Qian, 2011, 9920) and such internal factors as: employee
perceptions of the determinants of competitivenesgerms of resources,
skills, and capabilities (Ferreiret al, 2011, pp. 313-337), efficiency of
management (Liet al, 2007, 821-827), cross-selling and switchingsos
(Zhaoet al, 2013, 5452-5462).

This paper concentrates on the analysis of cligwed factors that can
influence the competitive ability of banks. Threetbrs contribute to the
development of the competitive advantage of baniém fthe client per-
spective and they are as follows (Cooke-Davies220p. 185-190; lkat
al., 2012, pp. 105-116):

cost: competition in the banking sector leads o dbvelopment of at-

tractive customer pricing policy in order to havikigh appeal;

— security: the banking products involve a high les&lmoney supply;
hence customers want security;

— consulting and communication: providing post-pusghasupport for
purchased products.

Taking into consideration various points of viewe tconcept of com-
petitiveness is focused on the competitivenessoaincercial banks and
their competitive ability. In terms of this, thethors of the article believe
that in order to determine the competitive abitiymmercial banks com-
petitive advantage must be examined. Competitivar@dge can include
innovation, technology change, flexibility, trustcaasset protection, gener-
ated a return on capital, satisfaction, servicee@pautomatic transactions
or service delivery systems and other factors.

For identification of the factors, influencing costers’ choice a qualita-
tive research was conducted in Lithuania and Latvia015 (Skvarciany,
2015, pp. 82-87). The respondents of the mentioeselrch had to deter-
mine 3-5 factors they considered affecting commaéizank’s competitive
ability. After summarising the research result® following most im-
portant factors of banks’ competitiveness weretified (see Figure 1).

These various aspects should be put in perspegtiliehe current mar-
ket situation to determine factors influencing bardompetitive ability the
most.

11
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Research methodology

In order to rank the distinguished factors, a uastire was prepared for
the experts. The expert evaluation method is etlim order to use the
knowledge of professionals operating in the bankiagtor. All the experts
were contacted personally and were offered to nagairwise comparison
of eight factors, influencing the bank’s compettess. After reaching the
experts and gaining the consent to take part irsthay, the questionnaire
was sent to the expert by e-mail. It took one mdotkontact the experts
and to obtain their answers. The research was ctediin April 2017.

For the purpose of getting reliable research restifte following re-
guirements were set for the experts: 1) to havkworesearch experience
in the banking sector; 2) to have at least a Mastiggree in one of the
following study areas: finance, economics, managemebusiness admin-
istration. The number of respondents in the expealuation was picked
out according to Libby and Blashfield (1978, ppl14229) recommenda-
tions, according to which the reliability of thesudts obtained by the group
of eight experts exceeds 90 percent threshold. ooy to Rudzkiea
(Rudzkiere, 2009, pp. 163-260), the largest accuracy coulattained
when the number of experts varies between fiveramgl. Hence, the relia-
bility of the current study is attained. Expertddha rate the factors of
competitiveness in order to determine the levethefimportance of each
factor.

Fuzzy analytic hierarchy process (FAHP) method uses to define the
weight of each factor. The essence of FAHP metlkaithat experts com-
pare all the factors to each other. In fact, FAR®a&sed on AHP method
developed by Wind and Saaty (1980, pp. 641-658roAling to van
Laarhoven and Pedrycz (1983, pp. 229-241) the pamtlar scale that is
used for pairwise comparison is based on fuzzy muntbAHP method was
used in order to reduce uncertainty while calcotatfactors’ weights
(Ishizaka & Nguyen, 2013, pp. 3775-3782; Javantergl, 2012, pp.
960-966). In fact, scientists claim that Fuzzy AidRhe appropriate meth-
od for assessment of the factors having impactoompetitiveness (Jiangt
al., 2017: pp. 5225-5232).

Triangle fuzzy numbers based on numerical assessameprovided for
experts’ evaluations in the current study. Triarfglezy numbed is repre-
sented byl(m, U, and the membership function is defined by theaéiqgn
(Besikci et al, 2016, pp. 392-402; Nagpat al, 2016, 408-417,
Stumanovd, 2015, pp. 64-75; Zhou & Lu, 2012, pp. 230} 2dee (1)).

12
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x—1
m,x € [l,m],

na(x) =92 ¥ e [m;ul; 1)
u—-m
0, otherwise,

with —co <m <l < u < +oo;

where:u;(x) — triangle-shaped membership function,
m — the best estimate (the most probable value),
| — the lowest estimate,
u — the highest estimate.

The assessment of experts’ opinion is carried @itgua triangular
fuzzy-number scale, which is designed accordingiamgle-shaped mem-
bership function (see Table 1).

In order to compare all the factors to each otimel ta design pairwise
comparison matrices, every expert had to make— 1)/2 comparisons
in order to design pairwise comparison matrix ieadefined by the equa-
tion (2) (Cobceet al, 2014, pp. 257-276).

A =ay = (I, myj,ugg), )
_ Z?:lafj

where:m;; = -

lij = min; a

)

¢

ij1

u;; = max, ajj,

T- number of experts,

t=1,2,..T,

djl’ = T,Vi,j = 1,2, e, N
aij

Since experts complete the pairwise comparisoniceairthe aggregat-
ed experts’ assessment is calculated using a farbaged on the geometric
mean (see (3)).

afj = (a1 ®a;;® ®dy) 3)

Where:af) — assessment of aggregated element that belongswoandj col-
umn.

n — the number of pairwise comparison matrices corpdxy one expert.

13
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Since aggregated experts‘ assessments are catttilatéuzzy weights
of the criteria are computed (see (4)) (Ayhan, 2@P3 11-23).

W, = af@(ah@ah® .. @ak) ", 4)

where: w; = (Lw;,Mw;, Uw;) — fuzzy weight ofi alternative,
Mw; — the best fuzzy estimate (the most probable value)
Lw; — the lowest fuzzy estimate,

Uw; — the highest fuzzy estimate.

Chang'’s extent analysis is used (Chang, 1996, 6%y order to pri-
oritize the elements of the structure. Firstly, ¥atue of the fuzzy synthetic
extentS; with respect to" object is defined by formula (5).

~ N ~ 1. .
S =308 X Y} a4} Lij=1..,n (5)
Secondly, the degree of possibilities is calculdses (6)).

Lif Miy1 2 M;,
Li=Ujyq
(Miy1-Upp)—(M;—-Ly)’

0, otherwise.

V(812 5) = ifL < Upyi=1.m  (6)

Thirdly, the minimum value of the degree of pod#ibiis computed
(see (7).
V(Siy1 = Sili=1,..,n) =miney,_ny V(Siy1 = S)i=1,...,n. (7)
Fourthly, the weight of alternative; is calculated (see (8)).

V(Siy12S;li=1,..m;i+1+#i ,
w; = Crea 25l )_ = 1,..,n. (8)

TR V($g2Sili=1,..mit12g)’ "

In order to conduct the survey, eight experts fta@atvia and six experts
from Lithuania were selected. All the experts hieldster/PhD degrees in
economics/management/finance and had working expegiin these fields
over two years. Information about experts is presikin Table 2.

Since the weights of each factor are calculatesl mibst important fac-
tor could be identified.
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Empirical findings

As it was mentioned above, according to the rebeanaducted in Lithua-
nia and Latvia in 2015 (Skvarciany, 2015) the fexiafluencing commer-
cial banks’ competitive ability were distinguishéske Fig. 1). In 2017
these factors were presented for experts’ evaluatioorder to determine
the how much weight each of them catrries.

Experts had to rate the factors of competitivenessder to determine
the degree to which they have an impact. The iesfithe survey are pre-
sented in Table 3.

Examining the weights of different factors, asdthated in Table 3, it is
evident that Lithuania’s and Latvia’'s experts rahlkeust in the first posi-
tion (the weights are 0.697 and 0.728 respectivéliy¥tly, it could be ex-
plained by the fact that both countries sufferedvilg from the financial
crisis and during certain period even after theigrihe stability of banking
sector remained threatened. For instafe@exbankin Latvia was nation-
alised, restructured and renamed, which in turrpleaple to the perception
that trust in bank management and its activitiehésmost important. The
bankruptcy ofSnorasandUkio bankasn Lithuania andKrajbankain Lat-
via additionally verified it. This makes trust atfte resulting perception
regarding customer assets protection the most irapiofactor for bank’s
competitive ability in Lithuania and Latvia. Thecsad reason is post-
soviet heritage, going through a change from sisomto capitalism in the
90’s. As a consequence, many financial institutiaest bankrupt, and
people became a victim of fraud and theft. Thisihaszased the fear level
among people as to where to put their savingsngakito account that
recollection of previous fallouts are still fresthirdly, it is important that
customer trusts its bank in good times, but moneoirtantly to trust it in
bad times. If your business is successful, therkdanill try to finance it,
but when your business finances are not so goodyancheed a loan for
investments, that is the time for needing more edpyif in time of need
a bank refuses to lend to a customer, the custernraist in bilateral under-
standing and respect could be lost. This is the edsen banks have capi-
tal, but handed out financial stimulus is in linditeamounts and it becomes
more crucial not only for short-term savings, bspecially for long-term
deposits and/or pension funds. Customers make dbeisions on where to
open savings account based on their trust in thtiution, rather than fol-
lowing most advertisements even if interest ratewser. The authors of the
current study suggest protecting existing custobzexe or attracting new
customers to commercial banks in Lithuania and ieat&dditional effort
and resources should be allocated to address isuesst with existing

15
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and potential clients. Banking culture, owners’utation and the nature of
financial services should encourage trust and ngliess to stay with cur-
rent financial services provider. Another importardtter is trust in online
technology which is used by bank to avoid incidemtsoney frauds.

Reliability of a bank was ranked as the second nmpbrtant factor,
with 0.272 weight in Lithuania, and 0.273 in LatviThe countries have
regained independence relatively recently, so thezeno established tradi-
tions in the banking sector yet. Main banks whigoge trust and hold
their assets in are Scandinavian owned banks with bperating history.
This is important, as it determines the reliabitfythe bank.

Moreover, Latvian experts ranked privileges to logastomers in the
third position (the weight is 0.029). As trust amdiability in commercial
banks are the most important factors for banks etitiyge ability, privileg-
es to loyal customers are a decisive factor foeréam group of people. If
banks reward you for using their services thes igppealing to a certain
amount of people. Such examples may be the rewatdra for payments,
invitations to various events, travel insurance atir benefits. According
to the Lithuanian experts, the weight of this fadgsoequal to zero.

However, the weights of accessibility of bankingvies, fees, and cus-
tomers’ satisfaction with online and offline seed¢ and advertising are
equal to zero in analysed countries. Satisfactiooriline and offline ser-
vices are not weighty for customers as they st#l sust as a priority and
they will not choose a bank based on better sesvi€his factor may be-
come more important among banks with the same lgust. Service quali-
ty can definitely help to reduce the number of ctaimps and ultimately
increase trust. As advertising may be importantreate a perception, it
still has no effect on direct customer attractitverefore Lithuanian and
Latvian banks have abandoned this strategy. Gemgoaimation about the
bank and its services is ineffective, as otherdi@cpresented in this paper
are more significant for commercial banks’ competitability. Therefore,
banks tend to sponsor different cultural and spgrévents more to in-
crease their reputation. The bank fee level hamsignificant bearing on
the competitive ability in comparison to other fast and banks need not
be the main argument to influence the decision ugtamers. There is
a space to manipulate with bank fees and give mvéeges to loyal cus-
tomers, which might increase the number of custeroeipersuade them to
use banks services more often. Accessibility tokbsarvices is not per-
ceived as an important issue due to very good bgnkétworks in Lithua-
nia and Latvia. Nevertheless, it is not the casdifferent countries. As
internet banking is becoming more important, adbéigg of the services
also loses its importance, as many payments are owthe.

16



Oeconomia&opernicana9(1), 7-28

Conclusions

As competitiveness is a significantly importantneéat of a bank’s suc-
cessful activities, it is necessary to identify thetors influencing it. This is
especially significant in the Latvian banking mdrkes the competition is
very high. The object of this study is to identifictors that have the great-
est impact on commercial banks’ competitive ahilityorder to distinguish
the main factors, the results from previous reseashich was conducted
in Lithuania and Latvia, were used. The followiregtors were presented
for experts evaluation: accessibility of bank seegi fees, customers’ satis-
faction with bank’s offline services, customerstisiaction with bank’s
online services, reliability of a bank, advertisimgivileges to loyal cus-
tomers, trust in the bank. In order to rank thedie; an expert evaluation
method was used. Experts had to compare the fasitiseach other and
after the comparison procedure, the weights wesegasd to each factor
using fuzzy analytic hierarchy process. Customeust appeared to be the
most important factor both in Lithuania and Latviais is to say, the high-
er the level of trust is, the higher the level @ink’'s competitiveness is.
Reliability of the bank was ranked in the seconditan, and it could be
explained by the fact that both countries haveirneghindependence rela-
tively recently, so there are no established ti@uttin the banking sector
yet. In addition, there has been a negative expegieluring the financial
crisis and closure of financial institutions, wheeople lost their savings.
This has led to the reliability of a bank as an em@nt factor. Moreover,
Latvian experts ranked privileges to loyal custosrarthe third position. In
fact, clients like being treated well and enjoy Hemefits that are granted to
them, such as discounts, loyalty points, insuranedction in bank fees,
etc.

The results of this research could be used as sindltyr a better under-
standing of the banking sector. The authors ottheent study recommend
using the results of this article for promoting fh&poses of a bank or at-
tracting new customers. For banks to become morepettive, they
should solve the problem of trust and reliabilltyfact, trust and reliability
for banks should be identified as strategic asaetsbe part of their risk
management portfolio.

However, what may be true in one market is not s&ady true for an-
other. The level of operation, company level, seleeel, country or inter-
national one can also be considered and investigatihe future.
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Annex

Table 1. Fuzzy AHP Scale

Intensity of importance of one

Fuzzy number, @;

Triangular fuzzy

criterion over another numbers
Equal importance 1 (1,1,1)
Moderate importance 3 (2,3,4)
Strong importance 5 (4,5, 6)
Very strong importance 7 6,7,8)
Extreme importance 9 (8,9, 10)
Intermediate values % (x=246,8) (x—1xx+1)

Source: Cobet al. (2014, pp. 257-276).

Table 2. Qualitative information about experts

Information about expert Expert Infor mation about expert
Expert No. (Lithuania) No. (Latvia)
PhD in economics; working PhD in economics; working
ELTl . ELV1 q
experience — 12 years experience — 11 years
PhD in economics; working PhD in economics; working
ELT2 . ELV2 q
experience — 22 years experience — 4 years
E PhD in economics; working E PhD in management; working
LT3 : LV3 :
experience — 6 years experience — 12 years
Master in finance; working PhD in economics; working
Eirs : Evva :
experience — 3 years experience — 8 years
PhD in economics; working PhD in management; working
ELT5 . ELV5 q
experience — 25 years experience — 7 years
PhD in management; working PhD in economics; working
Eite e : Eive :
Xperience — 5 years experience — 7 years
E PhD in economics; working
V7 experience — 19 years
E PhD in management; working
Ve experience — 5 years
E PhD in economics; working
V9

experience — 12 years




Table 3. Weights of factors of commercial banks’ competitiges

Factor

Accessibility of
bank services

Fees

Customers’
satisfaction with
bank’s offline
services

Customers’
satisfaction with
bank’s online
services

Reliability of a
bank

Advertising

Privileges to
loyal customers

Trust in bank

Lithuania Latvia
Fapvett DO ruuagn o
(0.045; 0.061; 0.085) 0.000 (0.045; 0.062; 0.088) .000
(0.071; 0.102; 0.150) 0.000 (0.012; 0.0189).0 0.000
(0.086; 0.119; 0.165) 0.000 (0.071; 0.103; 0.149) .000
(0.036; 0.050; 0.069) 0.000 (0.054; 0.079; 0.114) .000
(0.167; 0.233; 0.322) 0.272 (0.171; 0.235; 0.324) 278
(0.055; 0.078; 0.122) 0.000 (0.070,00.10.146) 0.000
(0.061; 0.091; 0.134) 0.000 (0.105; 0.145; 0.201) .029
(0.190; 0.265; 0.368) 0.728 (0.18850; 0.356) 0.697

Figure 1. Factors influencing bank’s competitiveness

Accessibility of bank's services
(F1)

Fees (F2)

Customers’ satisfaction with
bank's offline services (F3)

Customers’ satisfaction with
bank’s online services (F4)

Reliability of a bank (F5)

Advertising (F6)

Priveleges to loyal customers (F7)

Trust in bank (F8)

Bank's competitiveness

Source: designed by authors based on Skvarciariypj20



Appendix

Table Al. Expert 1, individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 0.333 0.200 7.000 0.143 0.143 0.500 0.143
F2 3.000 1000 0.333 7.000 3.000 0.250 4.000 1.000
F3 5.000 3.000 1.000 8.000 5.000 0.333 4.000 4.000
F4 0.143 0.143 0.125 1000 0.250 0.167 0.200 0.250
F5 7.000 0.333 0.200 4.000 1.000 0.200 5.000 0.200
F6 7.000 4.000 3.000 6.000 5.0001.000 6.000 6.000
F7 2.000 0.250 0.250 5.000 0.200 0.167.000 0.200
F8 7.000 1.000 0.250 4.000 5.000 0.165.000 1.000

Table A2. Expert g1, individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 0.111 5000 7.000 0.111 7.000 8.000 0.111
F2 9.000 1000 9.000 9.000 0.111 9.000 9.000 0.111
F3 0200 0.111 1.000 5.000 0.111 4.000 5.000 0.111
F4 0.143 0.111 0.200 1.000 0.143 3.000 5.000 1.000
F5 9.000 9.000 9.000 7.000 1.000 9.000 9.000 0.111
F6 0.143 0.111 0.250 0.333 0.1111.000 0.500 0.111
F7 0.125 0.111 0.200 0.200 0.111 2.000.000 0.111
F8 9.000 9.000 9.000 1.000 9.000 9.00®.000 1.000

Table A3. Expert B3 individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 5.000 0.200 5.000 0.333 0.200 0.333 2.000
F2 0.200 1000 0.333 3.000 0.200 0.333 0.200 0.200
F3 5.000 3.000 1.000 7.000 5.000 5.000 5.000 0.333
F4 0.200 0.333 0.143 1000 0.111 0.333 0.200 0.111
F5 3.000 5.000 0.200 9.000 1.000 5.000 5.000 1.000
F6 5.000 3.000 0.200 3.000 0.2001.000 0.333 0.200
F7 3.000 5.000 0.200 5.000 0.200 3.00@.000 0.200
F8 0.500 5.000 3.000 9.000 1.000 5.00%.000 1.000




Table A4. Expert K14 individual comparison matrix (with fuzzy numbers)

Fi F2 F3 F4 F5 F6 F7 F8
F1 1.000 0.200 9.000 7.000 7.000 3.000 1.000 7.000
F2 5.000 1.000 9.000 9.000 1.000 1.000 0.111 0.333
F3 0111 0.111 1000 1.000 0.143 0.250 0.143 0.111
F4 0143 0.111 1.000 1.000 0.111 0.200 0.143 0.111
F5 0.143 1.000 7.000 9.000 1.000 0.200 7.000 0.143
F6 0.333 1.000 4.000 5.000 5.0001.000 0.200 4.000
F7 1.000 9.000 7.000 7.000 0.143 5.000.000 0.143
F8 0.143 3.000 9.000 9.000 7.000 0.250.000 1.000

Table A5. Expert E 15 individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 0200 0.143 0.143 0.111 3.000 0.111 0.111
F2 5.000 1.000 0.333 0.333 0.143 1.000 0.333 0.143
F3 7.000 3.000 1.000 1.000 0.167 7.000 7.000 0.200
F4 7.000 3.000 1.000 1.000 0.200 7.000 5.000 0.143
F5 9.000 7.000 6.000 5.000 1.000 7.000 7.000 1.000
F6 0.333 1.000 0.143 0.143 0.1431.000 0.143 0.143
F7 9.000 3.000 0.143 0.200 0.143 7.00@.000 0.200
F8 9.000 7.000 5000 7.000 1.000 7.00(6.000 1.000

Table A6. Expert E1g individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 0.333 0.143 0.143 0.200 0.143 0.333 0.143
F2 3.000 1000 0.333 0.333 0.333 0.200 3.000 0.143
F3 7.000 3.000 1.000 1.000 1.000 3.000 3.000 0.200
F4 7.000 3.000 1.000 1.000 1.000 0.200 3.000 0.200
F5 5000 3.000 1.000 1.000 1.000 3.000 5.000 1.000
F6 7.000 5000 0333 5000 0.3331.000 0.143 0.143
F7 3.000 0333 0.333 0.333 0.200 7.000..000 0.143
Fg 7.000 7.000 5000 5.000 1.000 7.0007.000 1.000




Table A7. Expert Ey; individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 Fe6 F7 F8
F1 1.000 6.000 1.000 0500 0.125 0.250 0.125 0.111
F2 0167 1.000 0.143 0.143 0.125 0.143 0.111 0.125
F3 1.000 7.000 1.000 0.500 0.125 6.000 0.500 0.167
F4 2.000 7.000 2000 1.000 0.143 0.250 2.000 0.143
F5 8.000 8000 8000 7.000 1.000 6.000 7.000 0.500
F6 4.000 7.000 0.167 4.000 0.1671.000 2.000 0.143
F7 8000 9.000 2000 0.500 0.143 0.500.000 0.125
F8 9.000 8000 6.000 7.000 2.000 7.008.000 1.000

Table A8. Expert Ey, individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 5000 0.333 1.000 0.167 0.250 0.143 0.167
F2 0200 1.000 0.333 0.333 0.143 0.333 0.167 1.000
F3 3.000 3.000 1.000 1.000 0.200 3.000 1.000 0.250
F4 1.000 3.000 1.000 1.000 0.250 2.000 0.125 2.000
F5 6.000 7.000 5.000 4.000 1.000 0.333 0.333 0.333
F6 4.000 3.000 0.333 0.500 3.0001.000 0.500 0.200
F7 7.000 6.000 1.000 8.000 3.000 2.00@.000 0.167
F8 6.000 1.000 4.000 0.500 3.000 5.006.000 1.000

Table A9. Expert Ey3 individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1.000 7.000 3.000 1.000 0.167 0.250 0.167 0.167
F2 0143 1000 0.250 0.143 0.111 0.143 0.111 0.143
F3 0.333 4.000 1000 6.000 0.167 4.000 2.000 0.333
F4 1.000 7.000 0.167 1.000 0.333 3.000 0.143 3.000
F5 6.000 9.000 6.000 3.000 1.000 1.000 1.000 1.000
F6 4.000 7.000 0250 0.333 1.0001.000 1.000 0.200
F7 6.000 9.000 0500 7.000 1.000 1.00Q.000 0.125
F8 6.000 7.000 3.000 0.333 1.000 5.008.000 1.000




Table A10. Expert Ky, individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 Fe6 F7 F8
F1 1.000 6.000 2.000 0500 0.143 0.200 0.143 0.143
F2 0167 1.000 0.200 0.143 0.111 0.200 0.111 0.111
F3 0500 5000 1000 5.000 0.143 1.000 5.000 0.200
F4 2.000 7.000 0.200 1.000 0.143 5.000 1.000 5.000
F5 7.000 9.000 7.000 7.000 1.000 7.000 7.000 1.000
F6 5.000 5000 1.000 0.200 0.1431.000 0.200 0.143
F7 7.000 9.000 0.200 1.000 0.143 5.000.000 0.200
F8 7.000 9.000 5.000 0.200 1.000 7.0065.000 1.000

Table A11. Expert Eys individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 6.000 0.250 1.000 0.200 0.167 0.125 0.143
F2 0167 1.000 0250 0.250 0.125 0.200 0.167 0.125
F3 4,000 4.000 1.000 2.000 0.143 4.000 1.000 0.200
F4 1.000 4.000 0.500 1.000 0.250 3.000 0.167 3.000
F5 5.000 8.000 7.000 4.000 1.000 2.000 0.250 1.000
F6 6.000 5.000 0250 0.333 0.5001.000 1.000 0.200
F7 8000 6.000 1.000 6.000 4.000 1.000.000 0.143
F8 7.000 8.000 5000 0.333 1.000 5.0007.000 1.000

Table A12. Expert Ky individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1.000 5.000 0200 0500 0.167 0.143 0.111 0.125
F2 0.200 1.000 0.200 0.200 0.111 0.167 0.143 0.111
F3 5.000 5000 1.000 1.000 0.125 3.000 0.500 0.167
F4 2.000 5000 1.000 1.000 0.167 2.000 0.143 2.000
F5 6.000 9.000 8.000 6.000 1.000 1.000 1.000 0.500
F6 7.000 6.000 0.333 0.500 1.0001.000 0.500 0.167
F7 9.000 7.000 2000 7.000 1.000 2.00Q.000 0.125
F8 8.000 9.000 6.000 0.500 2.000 6.008.000 1.000




Table A13. Expert Ey- individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 Fe6 F7 F8
F1 1.000 5.000 0200 0500 0.125 0.200 0.125 0.111
F2 0.200 1000 0.111 0.111 0.111 0.111 0.111 0.111
F3 5.000 9.000 1.000 1.000 0.111 3.000 0.250 0.125
F4 2.000 9.000 1.000 1000 0.111 0.167 2.000 0.111
F5 8.000 9.000 9.000 9.000 1.000 3.000 0.500 0.200
F6 5.000 9.000 0.333 6.000 0.3331.000 1.000 0.111
F7 8000 9.000 4.000 0.500 2.000 1.000.000 0.125
F8 9.000 9.000 8.000 9.000 5.000 9.008.000 1.000

Table Al4. Expert Eyg individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1000 6.000 1.000 1.000 0.125 0.200 0.143 0.111
F2 0167 1.000 0.125 0.143 0111 0.167 0.125 0.143
F3 1.000 8.000 1.000 1.000 0.143 7.000 1.000 0.143
F4 1.000 7.000 1.000 1.000 0.125 0.333 3.000 0.125
F5 8000 9.000 7.000 8.000 1.000 7.000 8.000 1.000
F6 5.000 6.000 0.143 3.000 0.1431.000 1.000 0.125
F7 7.000 8.000 1.000 0.333 0.125 1.000.000 0.143
F8 9.000 7.000 7.000 8.000 1.000 8.000.000 1.000

Table A15. Expert Eyg individual comparison matrix (with fuzzy numbers)

F1 F2 F3 F4 F5 F6 F7 F8
F1 1.000 7.000 0.333 2.000 0.167 0.333 0.167 0.143
F2 0143 1000 0.125 0.143 0.111 0.125 0.143 0.111
F3 3.000 8000 1.000 3.000 0.125 5.000 0.500 0.167
F4 0500 7.000 0.333 1000 0.143 0.250 4.000 0.143
F5 6.000 9.000 8.000 7.000 1.000 5.000 2.000 0.333
F6 3.000 8000 0.200 4.000 0.2001.000 3.000 0.143
F7 6.000 7.000 2.000 0.250 0.500 0.333.000 0.167
F8 7.000 9.000 6.000 7.000 3.000 7.006.000 1.000






