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Purpose: In this research, an algorithm for evaluating and ranking the branches of a financial and credit
institution is presented that can evaluate the performance in a period of time and manage the jump or
stagnation of cross-sectional performance of branches. In the algorithm, the possibility of separating the
criterias into two efficient and effective groups in accordance with the organization's strategy is located,
this can facilitate the decision of experts to select effective and weighty indicators to them.

Methodology: The performance of branches in various time periods is expressed as a fuzzy number. The
structure of the fuzzy TOPSIS method is used in the algorithm. A new step of grouping the criteria to
calculate the value of the criteria related to the fuzzy TOPSIS technique has been added and the calculation

formula has been described. Mechanism The reason for the superiority of the branches in terms of the
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whole to the part is expressed using the similarity matrix.

Findings: Using the proposed algorithm, 51 branches of Keshavarzi Bank in Sistan and Baluchestan
province are ranked. The reason for scoring the top three branches, middle and bottom of the ranking
table based on the similarity matrix is discussed.

Originality/Value: 1- Generating a decision matrix with fuzzy numbers based on the performance of
multiple sections 2- Providing a structure for the possibility of separating indicators into two categories:
efficient and effective 3- Formulating and weighing sub-indicators in proportion to the degree of
dependence on the index head.
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Table 3- Examining the results of the algorithm similarity matrix and comparing it with the operational performance without

considering the coefficients and scaling for three branches.
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Figure 2- Comparison of the performance of the top branch with the two middle and bottom branches of the ranking table
from the perspective of similarity index.
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Figure 3- Function of three branches from the perspective of the fuzzy number core in the decision matrix after scaling.
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Table 4- Comparison of the results of the proposed algorithm and the results of the entropy-ldas method.
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Figure 4— Comparison of ranking results of research algorithm and problem solving with the combined ldas-entropy
method.

Jo 2955 =l (S 9 3l 00litiasl b ernal il sgoloiion oysSl gl s Ll o
SaS Ty lag ogyml (hey el saliosls L & IS jo bvad,) awslie 5 & Joom 10 bl g cewl oul
5 -loi g dmslons L lno (Sisly (lie 51 EL | 0T b esline (359 5 gy o slajlns j0 1, Laools

SOW PRV AES P FpIES ORP R LIPS PRI S RUPPNPERSIPET y]

S S axiss Y

cind g Dgb blis oLl sl plil g & )y950 o 4SSl ogdle (5Ll Jlo dungn o cand 0 Shoe U3
welazs g baaaly (awas; 5 (bl asled (Byxe 53 1, 0oy ) sl b Wl o Consl de oo (sl
= 9 Gl i 525 sl 2Bl (ol Jle WlgS o (5590 14 e 5 e als B LS o az o
S50 i g Blaal gLl 5o Canlbise (2Ll crl alei o Jems lojlo & (@28 BB anpe oS Slonsle
3% 199 Wlg3 s a5l nl b cslize 5 S50 sl sl iy o (olubids Goyb 51 el ol 5wl Uil

el 8 dy S50 (2l 5 el (2505 9 (2D i 90 4 e aSls dllie

o 5os b 355, b iz (Slej gl ol 1o Sl Jaiomo aST s 4y satitin (Lo po 9,Shos ()
bstsn Gl V Jl5e @ ol 5o crlpbs /il 05 4o olaisl g iyt ln Sl s s 2,
sloy ghie o )0 &5 cad 2Ll sl L Sley o3k oo srLael 5 Jlo g So el 0 Shoe (o)
L Sloy gl sz )0 (g9lS00ls 5l ey jokaie (s sl oads J oS ilanils e b St (99,Skos i
5 & gl o Sl oadasd 5 51a5 )0 ol sl (Shie (5518 sae o Lo SBlpzil 5 (1 S0le S5 5l ool
wbls |y (o5 5 (S (s Dolie £33 95 <S5 5 Shpdy Cehl oSl oadolpiiiny ot )sSl gl o
oDl Lo lae (G095 T9o /(S (Bj9 Sl 9 Cowl oadosliznl (S LAl (oS p05e sl il
A0 S i Olsea e sl sl lae Lale o 05,5 18 15 L ja 3l (yS s 5 Cand
ol T A5 )3 ilaasly (60 Slee SLij (o) jliieds s (dgh po JI5e & il o Cunl adasd S
Slgi o ol (ol ams Hlad aels 12 (gl oadicwnS a5 o 1) Hlae jo () WS e &S Cenl oaly Syl all

sl dls Jgd BB LIS ) 100,90 (glaanly cinds 5 gb blis Lol o

8

wFles glbo,ly g gl oy e

Yve

YYASYYY tamio oV o)lods /) 0,90 s dllec slao,aly 5 (5)5l98 Coyuoe iy antt JLs


Montazeri
Placed Image


(b

et elho bl g 51y s 00

Yre

wly loybae b Sloj o)90 SO (b s lael g Jbo Sluwge cals L)

&Ll

Aghaei, M., Asadollahi, A. & Pakari, A. (2013). Ranking of Saman bank’s branches in Tehran based on customer
satisfaction factors by F.M.C.D.M models. International journal of scientific management and development, 1(1),
46-61.

Akkaya, G., Turanoglu, B., & Oztas, S. (2015). An integrated fuzzy AHP and fuzzy MOORA approach to the
problem of industrial engineering sector choosing. Expert systems with applications, 42(24), 9565-9573.
Alidade, B. & Ghasemi, M. (2015). Ranking the branches of bank Sepah of Sistan Baluchistan using balanced
score card and fuzzy multi-attribute decision-making methods. Research journal of recent sciences, 4(1), 17-24.
Banet, D. (2010). Heuristic scheduling for clinical physicians. Master thesis,University of Louisville, Retrieved
from https://ir.library.louisville.edu/etd/66/

Garcia, F., Guijarro, F., & Moya, I. (2010). Ranking Spanish savings banks: a multicriteria approach. Matematical
and computer modelling, 52(7-8), 1058-1065.

Ghorabaee, M. K., Amiri, M., Zavadskas, E. K., Turskis, Z., & Antucheviciene, J. (2017). A new multi-criteria
model based on interval type-2 fuzzy sets and EDAS method for supplier evaluation and order allocation with
environmental considerations. Computers & industrial engineering, 112, 156-174.

Guilherme D., Leonardo T., & Joao, M. (2019). Application of independent component analysis and TOPSIS to
deal with dependent criteria in multicriteria decision problems. Expert systems with applications, 122, 262-280.
Kazemi, A. & Mousavi, J. (2013). Ranking Iranian private banks using multi-criteria decision-making methods.
Journal of quantitative research in management, 3, 121-140. (in Persian).

Kumar, S., Kumar, S., & Barman, A. G. (2018). Supplier selection using fuzzy TOPSIS multi criteria model for
a small-scale steel manufacturing unit. Procedia computer science, 133, 905-912.

Mahmudi, A. & Bagherlou, H. (2014). Ranking the bank stock with multi-criteria decision-making method. 3th
Iranian management & accounting conference, Tehran university. (in Persian).

Motameni, A. R., Javadzadeh, M., & Tizfahm, M. (2010). The strategy performance evaluation of the banks.
Journal of strategic management studies, 1, 159-141.

Parreiras, R. O., Kokshenev, I., Carvalho, M. O. M., Willer, A. C. M., Dellezzopolles Jr, C. F., Nacif Jr, D. B., &
Santana, J. A. (2019). A flexible multicriteria decision-making methodology to support the strategic management
of Science, Technology and Innovation research funding programs. European journal of operational research,
272(2), 725-739.

Pourkazemi, M. H. (2007). Grading bank branches. Economics research, 26, 305-348. (in Persian).
Rasoulinejad, E. (2009). Ranking of selected branches of Bank Saderat in Tehran using the integrated model
DEAHP and ANP. M.A thesis in industrial management, University of Tehran, Tehran, Iran. (in Persian).
Se¢me, N. Y., Bayrakdaroglu, A., & Kahraman, C. (2009). Fuzzy performance evaluation in Turkish banking
sector using analytic hierarchy process and TOPSIS. Expert systems with applications, 36(9), 11699-11709.
Shahbandarzadeh, H. (2006). Design the method evaluated the performance bank branches by using multi criteria
decision making techniques. Doctoral dissertation, University of Tehran. Tehran, Iran. (in Persian).

Wang, E., Alp, N., Shi, J., Wang, C., Zhang, X., & Chen, H. (2017). Multi-criteria building energy performance
benchmarking through variable clustering-based compromise TOPSIS with objective entropy
weighting. Energy, 125, 197-210.

Wang, Z. X., Li, D. D., & Zheng, H. H. (2018). The external performance appraisal of China energy regulation:
An empirical study using a TOPSIS method based on entropy weight and Mahalanobis distance. International
journal of environmental research and public health, 15(2), 236.


https://ir.library.louisville.edu/do/search/?q=author_lname%3A%22Banet%22%20author_fname%3A%22Dustin%22&start=0&context=6271994

O 3l Lo a3l -0 Jou
Table 5- Indicadores propuestos a los expertos.

ol ol O3 b Ceale Jhexe &g slobns

o=k Vbl =Bl
09 09

(5900 09 s e

Cead 15,1 sl 00 s

Cead 15 s 005w

Jyes ol

SSbgS oyl Ghals /58]

Lo ol o &>

o 5o gox

b el 2l

glive i slasal )

A VY ) ] * (8 0 03 s Ay oy

e IS S Ol sla 00 s w0

0 J5 @SB BT sl 03 s a0

A A Ve i * b s sl skl Sy

¥ 5 ) oL * g Sy il

A 4 <L * Sl 4l s

Y Y Y b * Elie yud alyo il s

¥ ¥ oL * Caosd 5] 00 s ]y

q 0 VY Py * oy 03y 43l s

q V0 VY Py * Mg oile il yan

Y Y Y L * Q338 Ay yow LI las il

¥ ¥ ¥ L * Jsosll SsSiee olllas &l s

$ $ $ Ny * Gse Sblas &l

Fip Jyog 0l

ot Jgog &l

o Y 4 Py * o 050 4l

NISTRTS

o 0 0 sl * SSlog3 oy

0 o o i * and Jo oo ples Cuocd

Mg Sl S

St fen IS

Jyes S

535 sy pos Ll 03l

00 5y DLl 0ile

Jsosll SeSie o llas suile

G Sldlas onile

RIS gy st Dde wil 0oy e
ljs,

wligy (000 5Lz 09y fleo

ligy ezl (55 03 o foe

al39, Do oligS 08 s dlo

(b

wFles glbo,ly g gl oy e

AN

YYAYY) axan /Y O)Lo.:; /\ 0,90 /@Ll&& Lngo),,.al) 9 6)5|53 Co o g anld S5


Montazeri
Placed Image


et elho bl g 51y s 00

AR

wly loybae b Sloj o)90 SO (b s lael g Jbo Sluwge cals L)

0929 &

Sl 0y99 Bjlas g gobe o Slos 4z

I Bilas 5 oo 3,Shes azs

¥ 7 o il * e 2Ty g0 &5

e onds plod Ceod (gl oy b i

el oads plod Cead (sl oy slo aze 2

f 4 o e il * loaelyo J5 @ glie pé slaoals o

Jbo el wuze

5wz

Shles glo wyie

Shles é slo wypo

AD NWE - fes
1= s )0 00l o il Sl (g yilo

Voo N0p M e e Me Yep 8 A Ve Fe 0 fp Yp  Ye Ve
0.13 047 020 034 0.06 003 038 015 0.09 017 021 0.05 040 0.08 022 0.17 Vb
035 047 012 036 026 003 035 012 0.04 018 013 0.15 048 0.10 041 0.26 A\
039 049 014 030 036 009 022 023 012 007 003 004 051 017 051 035 ¥y
0.07 049 0.04 033 009 0.02 029 002 0.01 036 024 0.06 029 011 030 0.20 A
031 045 008 037 025 009 036 019 011 005 0.04 005 039 014 042 028
0.19 046 012 039 0.03 005 036 013 0.07 012 007 0.05 025 016 023 031 b
0.28 055 0.06 034 029 003 026 005 011 024 017 019 040 0.14 048 0.33 Yo
008 046 016 038 003 004 038 017 0.07 010 0.05 0.01 038 0.08 018 0.18 A
0.03 050 0.06 035 0.08 002 026 003 0.01 048 050 0.05 022 023 031 0.19 s
021 047 008 037 016 006 036 016 014 0.06 004 003 039 012 038 026 .
024 051 006 036 026 005 035 011 011 009 0.07 0.05 048 0.09 037 023
016 048 009 038 011 003 034 012 0.07 011 0.07 0.04 047 0.05 022 011 vy
053 056 062 035 032 012 039 029 019 0.03 0.01 0.03 052 014 044 029 v
0.10 049 005 032 004 004 031 011 0.09 009 0.04 002 035 0.08 019 020 \f
033 048 007 038 024 013 037 023 017 001 0.00 0.01 052 0.07 033 019 o5
0.01 054 0.02 035 0.02 0.02 043 0.00 0.00 068 046 013 006 039 026 028 ¢
020 036 0.07 041 013 0.5 037 018 017 0.06 0.03 0.03 048 0.04 022 011 v
0.10 048 0.04 038 0.05 0.03 032 009 024 014 0.07 003 041 0.05 021 016 AL
039 051 022 036 019 0.05 037 025 016 0.06 0.05 0.07 051 005 028 016 193
010 051 004 036 009 004 027 010 0.05 013 0.10 0.02 037 0.08 022 020 vy.5
011 045 0.9 032 0.05 0.02 032 006 002 036 026 010 028 011 022 012 vy
0.09 054 0.04 033 011 0.02 019 003 003 036 018 012 034 012 034 025 vy
028 049 0.06 029 022 0.03 022 012 0.07 018 014 011 044 0.09 039 024 vy
0.27 045 043 040 0.05 0.07 038 027 016 0.07 0.05 0.04 026 015 028 031 vf
0.07 048 004 032 004 002 021 002 001 039 029 008 022 014 019 023 vy
0.17 051 0.06 025 026 0.03 023 009 020 023 017 013 054 0.07 034 020 vs
0.04 054 0.04 032 014 0.2 027 0.02 001 042 025 0.08 029 017 034 023 vy
0.05 044 0.01 032 0.07 0.02 014 001 003 039 020 0.08 027 015 023 019 vA
019 049 018 039 0.04 0.04 037 022 012 0.07 0.04 0.02 042 005 016 012 vyq_3
038 049 034 037 018 009 039 026 016 0.02 002 002 049 008 034 020 ¥y.
0.17 052 050 039 021 0.7 038 027 013 012 0.07 0.03 027 027 051 042 vy
0.12 051 0.05 034 023 003 034 005 003 016 0.09 0.04 055 0.05 030 0.15

YY o




02z 052 0.03 031 024 003 023 006 006 019 016 011 048 010 039 025 vy
0.13 054 0.08 028 022 0.02 025 033 016 023 014 0.08 052 0.04 029 014 ¥vf
0.14 045 0.08 032 040 0.03 032 010 0.03 029 018 012 027 011 020 026 ¥yp 5
021 050 023 039 019 0.05 037 023 015 0.06 0.04 002 044 0.08 027 018 vy&

0.16 0.54 0.02 033 010 0.02 010 0.01 0.05 044 027 022 028 014 039 029 ¥yv_ (
026 056 0.2 025 018 0.03 013 0.06 009 023 018 012 051 0.04 029 018 ¥yA J )
019 049 022 039 0.04 005 038 020 010 0.09 0.06 0.04 033 011 020 021 ¥yq_

0.05 045 0.02 031 0.2 0.2 021 002 001 037 022 006 025 012 020 024 ¥. 3 G
026 036 013 045 0.01 042 036 029 019 0.03 0.02 002 004 053 038 064 ¥\
0.5z 047 064 036 018 0.09 039 030 020 0.01 0.00 0.01 057 003 021 0.09 ¥y
030 051 0.04 037 015 0.06 033 015 015 0.05 0.02 0.04 043 0.09 035 022 ¥y
023 043 0.04 034 0.09 005 027 011 009 010 0.04 005 030 013 026 027 ¥f
0.15 048 020 035 019 0.03 037 021 010 011 0.09 0.04 057 0.04 026 013 ¥
036 055 0.04 033 030 0.05 033 0.08 010 010 012 011 055 0.08 037 020 ¥5 %
028 047 004 032 031 009 031 017 014 0.04 001 002 048 011 038 023 ¥y
013 046 002 029 019 002 011 002 0.03 032 018 012 043 007 034 021 ¥fA
0.14 042 007 039 001 004 036 011 0.07 009 006 003 042 005 017 013 ¥
0.06 046 0.04 033 010 0.02 018 0.3 0.02 035 021 0.07 033 012 026 022 p.
022 050 008 036 006 005 034 015 012 009 006 005 032 012 025 025 &\

YYA

YYAYY) axan /Y o)LoJ:J /\ 0,90 /‘jLA.Lo.C Lng&x.Q‘) 9 6)5|53 Copde /g aald SLS

Licensee Innovation Management and Operatinal Strategies. This article is an open
access article distributed under the terms and conditions of the Creative

Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).


Montazeri
Placed Image


