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Abstract:  Creditors, investors, policymakers, and other
stakeholders are all significantly impacted by banks’ performance
ratings since these ratings affect how well banks are able to
compete in the banking industry, which is crucial for the growth
of this industry. The criteria used to evaluate a bank’s success
in the banking industry are nebulous and vague. Consequently,
it is no longer possible to precisely determine the state of a bank
using the analytical method. Furthermore, there is no standard
framework that can evaluate private commercial banks using the
CAMELS criterion and eliminates ambiguity that we can witness
in Bangladesh. The literature shows that two multi-criteria
decision-making procedures, FAHP and TOPSIS, are employed in
many countries to rank banks according to the CAMELS criteria.
However, in Bangladeshi private commercial banks, we have never
used such models using the CAMELS criteria. In order to assess
the performance of Bangladeshi private commercial banks, this
study aims to propose a Fuzzy Multi-Criteria Decision Model
(FCDM) that can handle uncertain and ambiguous data. The
CAMELS (Capital Adequacy, Asset Quality, Management
Efficiency, Earnings, Liquidity, and Sensitivity to Market Risk)
criteria are used to analyze and rank the ten commercial banks in
Bangladesh. The suggested model incorporates the Fuzzy Analytic
Hierarchy Process (FAHP) and Technique of Order Performance
by Similarity to Ideal Solution (TOPSIS) methodologies. The
weights are input into the TOPSIS algorithm to rank the Banks
after determining the weight vector of the CAMELS criteria based
on the opinions of experts using FAHP. The outcome displays the
ten Bangladeshi commercial banks’ final rankings.
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I. INTRODUCTION

Banks that make profits through investments are among the

financial institutions that redistribute unused resources and
competencies from areas of excess funds to areas of need [1],
[2]. Every day, banks handle millions of transactions, such as
providing credit cards, lending money for short- or long-term
loans, opening LCs, and performing other activities that help
to maintain liquidity in the market. The banking sector is,
therefore, dependent on the operations of every industry and
organization [2]. As a result of such dependency, we can
assess the Bank’s performance. Performance is a metric used
by banks to assess how efficiently they achieve their targets
[3]. One of the most critical aspects of banking performance
is its financial performance [4]. Evaluation of a bank’s
financial performance is crucial for management, creditors,
regulators, current/potential investors, as well as competitors
in the same industry in today’s highly competitive market.
The literature describes a variety of methods that have been
developed to evaluate a bank’s financial standing, including
ratio analysis, linear programming, DEA, CAMELS
evaluation system, VIKOR, SAW, and PSO [5]-[26].
However, they failed because financial standing and indexing
are both quantitative and qualitative processes. Therefore,
converting qualitative preferences to point estimations may
not be logical [27]. Several vague and imprecise financial
indicators represent a Bank’s competitiveness, so we must
consider them when assessing its financial performance [4].
In order to develop an applicable financial performance
evaluation model, we need to construct a suitable and
trustworthy framework based on past studies, reviewed
indexes, and criteria. The multi-criteria decision-making
(MCDM) model could, therefore, be a very effective method
for evaluating the index and, consequently, the Bank’s
financial condition. In MCDM, the various types of
uncertainty must be considered. With its inherent capacity to
deal with uncertainty, the fuzzy set theory may provide the
flexibility required to deal with uncertainty in decision-
making. Since fuzzy linguistic approaches can take into
account the optimism or pessimism rating attitude of decision
makers [28], it is recommended to use linguistic values,
whose membership functions are often represented by
triangular fuzzy numbers, to assess preference ratings rather
than the traditional numerical equivalency method.
Accordingly, the fuzzy MCDM is more suitable and efficient
than the traditional MCDM in actuality [4].
This study aims to develop a new decision-making
model that enables decision-makers to evaluate the
performance of banks [4].
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We propose a new decision-making model for evaluating the
financial standing of banks by integrating two key MCDM
models: Fuzzy Analytic Hierarchy Process (FAHP) and
Technique for Ordering Performance by Similarity to ldeal
Solution (TOPSIS) [4]. As a result of the proposed model,
clients, investors, and financial analysts can assess the
performance of the banks before making financial investments
[4]. Based on FAHP, we determined the CAMELS criteria
weight, then applied this weight to TOPSIS to identify the
best bank.

This article is organized as follows: section 2 summarizes
current state-of-the-art techniques in this field. Sections 3
describes the methodology. Sections 4, 5, and 6 discuss three
important evaluation matrices: CAMELS, FAHP, and
TOPSIS, respectively. Section 7 discusses our findings.
Finally, section 8 concludes the article.

I1. LITERATURE REVIEW

Various methods have been developed to measure the
performance of banks, and this research is becoming
increasingly significant. Below are some brief descriptions of
some of the methods.

In the past, financial ratio analysis has been used to evaluate
a bank’s financial performance. Due to the preliminary nature
of conventional financial ratio analysis, future judgments
cannot be made from their results. Sherman and Gold (1985)
and Oral and Yolalan (1990) have suggested that performance
standards should not be restricted to financial ratios alone [6-
11]. A second investigation was conducted by Yeh (1996)
[32]. His study found that evaluating bank performance that
solely depends on financial ratios would not be suitable. Li,
Liu, Liu, and Whitmore (2001) [29] compared the
performances of Chinese banks using financial ratio analysis.
T 6 zU m(2002) [12] used a financial ratio analysis to measure
performance. In contrast to traditional ratio evaluations, he
emphasized the need for multilateral oversight of banks’
performance. A model was developed by Zopounidis,
Pouliezos, and Yannacopoulo (1992) [13] and Siskos,
Zopounidis, and Pouliezos (1994) [14] in order to measure
failure. In order to evaluate bank performance, G i ven and
Persen- tili (1997) [15] used a linear programming model to
analyze bank balance sheets. Kaya (2001) [16] conducted a
performance analysis of the Turkish banking sector using the
CAMELS evaluation system. In addition to Isk, Uysal, and
Meleke (2003) [17], Denizer, Ding, and Tarmclar (2000)
[18], and Bauer, Berger, Ferrier, and Humphrey (1998) [16],
other researchers have used DEA. In the study, Mercan,
Reisman, Yolalan, and Emel (2003) [20] used the DEA
method to investigate how bank ownership and growth
affected performance during 1989-1999. Astarcoglu and
Demir (2007) [21] analyzed the performance of Turkish
commercial banks with DEA by examining their total
commercials, interest income and expenses, and credits they
granted. Frei and Harker (1999) [22] measured bank
performance using the AHP approach as an alternative to the
DEA and examined the relationship between financial and
operating performance. Based on a sample of 737 European
banks between 1995 and 2000, Beccalli (2007) [23] examined
whether IT investments impacted bank performance. Based on
standard accounting ratios and alternative profit efficiency
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measures, this study investigated whether IT expenditures
contributed to better performance. In order to estimate
banks’ financial performances using financial data, Ravi,
Kurniawan, Thai, and Kumar (2008) proposed a few models.
These models were integrated with neural networks and
statistical approaches. Using particle swarm optimization
(PSO), Lin (2009) [25] determined appropriate SVM and DT
parameter settings and selected a subset of useful features
without affecting classification accuracy. A study by Hopkins
and Hopkins (1997) [30] investigated the relationship
between strategic planning and financial performance and
identified the factors that affected performance measurement.
An analysis of the performance of European Union banks and
the influence of environmental factors on performance was
performed by Vigas, Pastor, and Hasan (2001) [31]. Cinar
(2010) [26] proposed a decision support model to assist
the bank in choosing the best branch among all branches of

three banks. Yurdakul, M., I ¢, Y. T. (2004) [32] analyzed the
bank performances using AHP with the financial and non-
financial performance criteria in credit risk assessment. Using
fuzzy AHP, Albayrak, and Erensal (2005) [33] assessed the
financial and non-financial performance standards for the
performance assessment of Turkish banks. Secme (2009) [34]
proposed a fuzzy multicriteria decision model for assessing
banks’ operational effectiveness. TOPSIS and fuzzy AHP are
incorporated into the proposed model. Results demonstrate
that performance other than financial success should also be
considered in a competitive environment. For evaluating
banking performance, Wu (2009) [35] introduced Fuzzy
Multiple Criteria Decision Making (FMCDM). Based on the
fuzzy analytic hierarchy process and fuzzy TOPSIS
technique, Sun (2010) [36] proposed a performance
evaluation model for industrial practitioners in a fuzzy
environment. This approach allows decision analysts to
understand the entire evaluation process and produce more
precise, efficient, and organized decision support tools.
TOPSIS is used by some scholars to address decision-making
issues in the financial industry, particularly banking. Various
study fields have used the TOPSIS and fuzzy TOPSIS for
entity ranking [19], [34], [37], [38].

I1. METHODOLOGY

For FAHP, we collected data for pairwise comparison matrix
from experts in business fields, where the expert must meet
the following three criteria:

1)  Business graduate with knowledge of CAMELS.

2)  Professionals in banks with experience on

CAMELS.

3)  CAMELS criterion researcher.
Fig. 1 demonstrates the methodology of the proposed model.
In the initial phase of FAHP, we gathered experts’ fuzzified
pairwise comparison matrices based on linguistic value.
Following that, we identified the fuzzified CAMELS criteria
weight vectors for each expert. In order to identify the crisp
weight vector for the CAMELS criteria, we used a
defuzzification procedure.
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After applying the defuzzification method, eight experts find
eight crisp weights for each CAMELS criterion. Then, we
calculated the mean weight based on eight experts’ crisp
weights for each CAMELS criterion. After that, a weight
vector was found for the CAMELS criteria.

For the fiscal year 2021, we selected ten banks. For this study,
we analyzed the annual reports of ten banks to determine their
CAMELS scores. Using CAMELS weight vectors, we run the
TOPSIS method on the financial analysis of 10 banks to
provide each bank’s rank.

Find the crisp weights
for each observer by
Defuzzification method

Finding the weights for
each criterion of
CAMELS using FAHP

'

Taking the mean of
weights for each
criterion

Ranking the banks
using TOPSIS

F

Fig. 1: The Proposed Model for Ranking Banks
using FAHP and TOPSIS

IV. THE CAMEL’S CRITERION

According to the stated criteria, bank regulators use the
internationally accepted CAMELS rating system to assign
scores to financial organizations. Supervisory authorities
grade each bank based on its performance on a scale. The best
score for each factor is one, while the worst score is five
(Jordan, Peek, Rosengren, 1999) [39].

4.1. Capital Adequacy

A bank’s ability to pay up its standing liabilities. In order to
assess capital adequacy, two layers of capital must be
present (Eubanks, 2010) [40]. The capital adequacy ratio is
calculated by dividing bank capital by risk-weighted assets
(King Tarbert, 2011) [41].

CAR = (Equity Capital)/(Total Assets)

4.2 Asset Quality

When a potential demand arises, the asset liquidation
value should be liquid enough to meet it. Therefore, banks
should maintain adequate provisions to cover future
withdrawal demands (Kadioglu Ocal, 2017) [42].

Total Non performing loan — Provision for non performing Assets

Asset Quality = Total loans

4.3 Management quality

The ability of a management team to recognize and respond
to financial stress is measured by their management
competence (Valova, 2007) [43]. The category is based on
the effectiveness of a bank’s internal controls, its financial
performance, and its business strategy [44-48]. This result
indicates how efficient the management is at keeping them in
the system.
Personal Expenses

Management quality = Average assets

4.4 Earnings

Although interest from advances is the primary source of
income, in Bangladesh, bank earnings are heavily weighted
on operating income. Where Return on assets represents the
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weightage of earnings compared to total assets, on the other
hand, return on equity represents the weightage of the bank’s
Return compared to the investor. We find earnings from
Return on assets and Return on Equity.

4.5 Liquidity
Liquidity refers to the ease with which an asset can be

purchased, sold, and converted into cash or cash equivalents.
We decide liquidity from

Net Loans Liquid assets

d
Depaosite and Short Term fund [ asstes a Deposite and Short Term fund [ asstes

4.5 Sensitivity

Sensitivity analysis examines how different risk exposures
could affect an institution. Examiners can determine an
institution’s sensitivity to market risk by observing how
credit concentrations are managed. In this way, examiners
can see how lending to particular industries affects a
particular institution.

Sensitivity = (Total securities Total )/Aassets

V. FUZZY ANALYTIC HIERARCHY
PROCESS (FAHP)

A quantitative and qualitative approach is required to
determine the weights for each CAMELS criterion. In AHP,
qualitative and quantitative factors are considered in making
judgments. Furthermore, expert judgments are based on
individual judgments, so fuzzy numbers rather than crisp data
are preferred. For the analysis, scientists agreed to use triangle
fuzzy numbers [51].

An AHP approach based on fuzzy numbers was developed
in order to reduce ambiguity when determining the weights of
the CAMELS criteria [49]. Due to the nature and character of
people, respondents’ linguistic judgments of the same aspect
may differ. Therefore, in order to make a safer decision, it is
essential to consider uncertainty. Therefore, fuzzy AHP
increases calculations’ accuracy.

In the current study, triangle fuzzy numbers were
calculated based on the numerical assessments offered by the
experts. Often, triangular fuzzy numbers are used to
determine the best approach to addressing real-world issues.
Triangular fuzzy number M is represented by (a, b, c), and the
membership function of the fuzzy number is defined by the
following equation.

X —a ] <x<h
b a’ ifa<x<b;

—J{c—x
fM(x) b ifb<x<c
0, otherwise.

where —inf <a <b <c < +inf;
fﬂ(x)) is a membership function of the triangular fuzzy

number M. And a, b, ¢ represents the lower bound of the best
possible value, the best possible value given by experts, and
the upper bound of the best possible value, respectively.

In the FAHP technique, experts compare each CAMELS
criterion with another. To analyze expert opinions, we built a
triangular fuzzy-number scale using a triangle fuzzy
membership function shown in Table 1 [50].
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TABLE 1: Fuzzy Pairwise Comparison Scale

Meaning of Fuzzy number Fuzzy number, M; Triangular Fuzzy numbers
If the j** element is equally as important as i** element 1 (1,11)

If the jt* element is moderately important than i*" element 3 (2,3,4)

If the j** element is strongly important than i* element 5 (4,5,6)

If the j** element is very strongly important than i* element 7 (6,7,8)

If the j** element is extremely important than i*" element 9 (8,9,9)

Intermediate values 2.,4,6,8 (1,2,3), (3,4,5), (5,6,7), (7,8,9)

To create the pairwise comparison matrix given by the

equation, each expert must perform n(n — 1)/2
comparisons.
M = T’ﬁ”
_ 1
mi = ——
Ji mi}

the aggregated experts’ assessment is calculated using a
formula that is based on geometric mean [24].

1
My = (M @ My @ v s R M In
Where, r?l‘l-‘} =Evaluation of an aggregated element
belonging to i*" row and j** column.
n = number of times each expert developed pairwise
comparison matrices.
The fuzzy weights of the CAMELS criterion are derived from

following the calculation of the aggregated experts’
assessments [24].

; 1
B= Al ® (M ® iy @ oo ® gy )7

c, .. C,
Al /X1 Xin
D = : : :
AT.F'L xml... xmﬂ-
VI. TOPSIS

Consider the CAMELS criteria and alternatives (private
banks of Bangladesh) in the decision matrix D given by
where A1,A2,.......,Am are alternatives (private banks
of Bangladesh) and C1,C2,....,Cn are CAMELS criteria,
x;;j indicates the rating of the alternative A; according to
criteria C; The weight vector of CAMELS criteria W =
(W1, W2,....,Wn) is composed of the individual weights
w;(j=1,..,n) for each criterionC; satisfying
Z:;l W; = 1. The two categories into which the criteria

are frequently separated are benefit and cost. Greater values
are preferred for the benefit criterion, but the opposite is true
for the cost criterion. The decision matrix D’s data come from
numerous sources, so normalizing them is necessary to create
a dimensionless matrix that allows for comparison of the
different criteria. In this study, the normalized decision
matrix is used as follows.
R = [1ij], Rmxn), With i=1,2, ..., mand j=1,2,... ,n

The normalized value r;; is calculated as:
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Xij oy
;= ,withi =1,2,...m

m 2
X2
Zj:l Y

The relative ranking of the choices is represented by the
normalized decision matrix R. We compute the weighted
normalized decision matrix following normalization.

P = [pijlmxn With i=1,2,...,m and j=1,2,...,n by multiplying
the normalized decision matrix by its associated weights.
The weighted normalized value pj; is calculated as: pij = wi.rij
with i=1,2,...,mand j=1,2,...,n The steps that follow the
following given description of TOPSIS:

1) Finding the ideal solutions A* (benefits) and negative ideal

solutions A~ (costs) as follows

A" = (p%,p*,....p")

1 2 m
A=p.,p,...p)

1 m

Where,
p* = (maxi pij j € Ji;min; pij j € J)
p = (mini plj j € J1; max; plj j E.Jz)

Where J; and J, represent the criteria benefit and cost,
respectively

2) Calculate the Euclidean distances from the positive
ideal solution A* (benefits) and negative ideal solution
A~ (costs) of each alternative A; respectively as follows:

3)

Where,
e;; = p;’ —pywithi=12,..,m
ej = pj —pywithi=12,..,m
4) Determine ai, where a; is the parameter which expressing
how much each alternative A is close to the positive ideal
solution Calculate the relative closeness ; for each
alternative A; with respect to positive ideal solution as
given by
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5) Rank the options in order of how closely they are related.
The best options are those that have higher «; and picked
because they are nearer the positive ideal solution.

VII. DATA AND FINDINGS

All Bangladeshi private banking activity has been considered
in the modeling [2]. A total of ten Bangladeshi commercial
banks provided financial information for the study. The banks
are Jamuna Bank, City Bank Limited, Southeast Bank
Limited, Dhaka Bank Limited, AB Bank, Bank Asia,
National Credit and Commerce, Eastern Bank, MTB, and
Social Islami Bank Limited. A total of six criteria were
considered: Capital Adequacy, Asset Quality, Management
Efficiency, Earnings, Liquidity, and Sensitivity to Market
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Risk. This study integrated the Fuzzy AHP and TOPSIS to
create the proposed model. The weight vectors for each
criterion were initially obtained using the Fuzzy AHP
approach.

The Fuzzy AHP procedure consists of two stages:

7.1. Stage | Fuzzy Triangular membership pair-wise
comparison matrix

The financial experts compare linguistic criteria and chooses
the linguistic variable that best reflects the weight of the
factors. In a scale, three values are assigned to each variable
using a triangular fuzzy number. An example of a fuzzy
comparison matrix for six basic criteria determined by one
expert is shown in Table 2.

Table 2: Fuzzy Pairwise Comparison Matrix of One Expert

Criteria Capital Adequacy | Asset Quality Mgpﬁacgiznm;/nt Earnings | Liquidity i;gitie\;igi:i
Capital Adequacy 1,11 1,23 111 1,23 1,23 1,23
Asset Quality 1/3,1/2,1 111 111 1,23 1,23 2,34
Management Efficiency 1,11 1,11 1,11 1,23 1,11 2,34
Earnings 1/3,1/2,1 1/3,1/2,1 1/3,1/2,1 111 1,11 1,23
Liquidity 1/3,1/2,1 1/3,1/2,1 111 111 1,11 1,2,3
Sensitivity to Market Risk 1/3,1/2,1 1/4,1/3,1/2 1/4,1/3,1/2 | 1/3,1/2,1 | 1/3,1/2,1 111

Fuzzy AHP is used to determine the priority weights for each criterion. For experts, comparing CAMELS criteria has been
made easier with the use of linguistic measures of importance [51]. Using linguistic terminology to portray people’s views is
only reasonable since verbal expressions make up human speech [2]. Instead of numbers, fuzzy AHP uses linguistic variables
whose values are words. Linguistic variables can be defined and converted to fuzzy integers. In this situation, we use a scale
of five categories: equally important, moderately important, strongly important, very strongly important, and extremely
important. In order to meet CAMELS criteria, we conducted a survey. Table 3 shows the fuzzy and crisp weights of the
CAMELS criteria, which were determined after consulting one financial expert.

Table 3: Fuzzy Weight of CAMELS criteria form Table-2

o fuzzy weight from one observer . . o
Criteria - - - Crisp weight after defuzzification
Weightl | Weight2 Weight3

Capital Adequacy 0.1162 0.2458 0.4434 0.2383

Asset Quality 0.1086 0.2087 0.3873 0.2085

Management Efficiency 0.1304 0.2087 0.3225 0.1958

Earnings 0.0671 0.1229 0.256 0.132

Liquidity 0.0806 0.1379 0.256 0.1404

Sensitivity to Market Risk 0.0423 0.0759 0.1692 0.085

Table 4: Crisp Weights of Eight Financial Experts.
Expert1l | Expert2 | Expert3 | Expert4 | Expert5 | Expert6 Expert 7 Expert 8

Capital Adequacy 0.1276 0.1216 0.1789 0.0769 0.1195 0.1467 0.1835 0.2083
Asset Quality 0.2205 0.1506 0.1842 0.0211 0.2527 0.1026 0.1879 0.2167
Management Efficiency 0.0951 0.0997 0.1072 0.1614 0.1515 0.4182 0.1239 0.2037
Earnings 0.2076 0.2106 0.3111 0.0926 0.0893 0.1068 0.1856 0.1371
Liquidity 0.2493 0.3403 0.0882 0.1846 0.1452 0.1312 0.0195 0.1459
Sensitivity to Market Risk 0.0999 0.0772 0.1304 0.2733 0.2417 0.0945 0.1239 0.0883

Table-4 is showing the crisp weights of CAMELS criteria after counselling of eight experts. For each CAMELS criterion,
we took the normalized mean value of the weights of eight financial experts. The final weight vector of CAMELS criteria

is shown in Table-5.
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Table 5: Final weights of CAMELS criteria

Criterions Normalized mean weights (Mean of 8 crisp Weights finding from experts)
Capital Adequacy 0.145377
Asset Quality 0.167047
Management 0.170096
Earning 0.167581
Liquidity 0.163022
Sensitivity 0.141159

7.1 Stage-11[2]

Our study aims to determine the Rank of private Banks of Bangladesh.”. A bank’s performance is assessed based on its capital
adequacy, asset quality, management efficiency, earnings, liquidity, and market risk sensitivity. Our data came from the ten
commercial banks in Bangladesh: City Bank Limited, Southeast Bank Limited, Dhaka Bank Limited, AB Bank, Bank Asia,
National Credit and Commerce, Eastern Bank, MTB, and Social Islami Bank Limited. Table 6 shows all the values in BDT.
Table 6 shows CAMELS criteria values of these 10 private banks of Bangladesh.

Table 6: Data table for the 10 private local banks according to CAMELS criteria.

Cg’genrll(a i_) A(L;zglijt::y Asset Quality |Management Efficiency| Earnings, | Liquidity, ?\;Ziilge\:igistlg
City Bank Limited 0.001663 0.001356 0.188804 0.001663 | 0.214363 0.108095
AB Bank 0.001541 0.062195 0.001514 0.001541 | 0.450504 0.169354
Bank Asia 0.000346 0.008529 0.249945 0.000346 | 0.173128 0.181833
Dhaka Bank Limited 0.001458 0.031971 0.003158 0.001458 | 0.515409 0.150401
Eastern bank 0.001881 0.025639 0.29596 0.001881 | 0.336605 0.18038
MTB 0.00028 0.016023 0.376925 0.00028 | 0.388871 0.154229
National Credit and commerce 0.001873 0.005398 0.29875 0.001873 | 0.329986 0.182139
Southeast Bank Limited 0.001414 0.038924 0.131975 0.001414 | 0.198637 0.228801
Social Islami Bank Limited 9.58E-05 0.996271 0.251261 9.58E-05 | 0.003071 0.786702
Jamuna Bank 0.999992 0.002964 0.7088 0.999992 | 0.178091 0.341526

Table 7: Rank of ten local Commercial Bank using TOPSIS

Bank Name ef el &; Rank
Jamuna Bank 0.138696604 0.288704451 0.675488391 1
City Bank Limited 0.245826779 0.215574129 0.467216526 2
Southeast Bank Limited 0.238386654 0.208839345 0.46696602 3
Dhaka Bank Limited 0.253265593 0.218860437 0.463563589 4
AB Bank 0.249165174 0.214523515 0.462645564 5
Bank Asia 0.242958511 0.207904856 0.461126078 6
National Credit and commerce 0.248420231 0.199908786 0.445897496 7
Eastern bank 0.248673833 0.197228125 0.442312759 8
MTB 0.255341988 0.194621012 0.432526701 9
Social Islami Bank Limited 0.280417305 0.114199637 0.289393649 10

In order to rate banks using CAMELS standards, we suggest
using the TOPSIS approach. The TOPSIS calculation begins
by normalizing the decision matrix. The weighted
normalized matrix is obtained by multiplying the normalized
matrix by the Fuzzy AHP weight vectors. The steps in the
TOPSIS approach are to find the closest distance to the PIS
(Positive Ideal Solution) and the farthest distance from the
NIS (Negative Ideal Solution). Table 7 displays the rank
using the performance score generated from PIS and NIS.

VIII. CONCLUSIONS

The business environment is changing quickly in the age of
globalization, especially in the financial sector, which calls
for constant improvement in bank efficiency. It can be
accomplished by using performance measurements and
managing them for Banks. Performance evaluation is a
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matter of judgment for decision-makers; hence it cannot be
determined analytically. As a result, we suggest in this study
a fuzzy model that may integrate different decision-maker
judgments as well as the ambiguity and uncertainty of
linguistic data. As it can be considered that experts have
specific preferences if it is related to CAMELS criteria,
the FAHP framework is used to find fuzzified CAMELS
criteria because it is near to how humans think. The
weight vector of the CAMELS criterion that we discovered
after the FAHP and defuzzification processes were
employed in the final section of this paper’s TOPSIS
technique to rank the ten commercial banks of Bangladesh.
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According to the findings of this study, Jamuna Bank is the

best among the ten commercial banks in Bangladesh, and
the importance of each CAMELS criterion is relatively
close to one an- other. We can observe from the CAMELS
weight vector that management has the most significant
impact on banking performance. The major conclusion of
the suggested approach is to determine how banks rank
according to CAMELS criteria. Such insights helped
banks’ management to improve their management practices,
organizational structures, and market position. Such a study
can also help investors, regulators, shareholders, and clients
select the best solutions from a large pool of banks. In the
future, we will integrate the proposed model with non-
financial performance measurements.
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