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Measuring Bank Performance with Gray Relational
Analysis: The Case of Turkey

Gri lliskisel Analiz Yéntemi ile Banka Performansinin Ol¢tilmesi: Tiirkiye Ornegi

Mesut DOGAN'

ABSTRACT

Banking sector is one of the most important factors in
development of economy. A strong and healthy banking
sector is considered to be a prerequisite for sustainable
economic growth. In this study, the aim is to apply Gray
Relational Analysis (GRA) to measure and compare financial
performances of 10 banks with common stock trading in
Istanbul Stock Exchange (ISE) between the years of 2005-2011.
Another aim of the study is to reduce the number of financial
rates, which determine bank performance, and by doing so,
identify which financial rate is more important in measuring
performance. As a result of GRA method, “Akbank” was the
first and “Yapi Kredi Bank” was the last in terms of financial
performance. Another finding of the study was that a bank
with high “Return on Assets” could also have a high financial
performance.

Keywords: Gray relational analysis, financial performance,
banking, Turkey, return on assets

1. INTRODUCTION

The most important feature of corporations,
which can withstand competitive environment, is
to measure their performances periodically and to
evaluate the results in order to develop appropria-
te reactions and proactive solutions. With regard to
defined key performance criteria, the evaluation of
actions and their results plays an important role in
corporations’ awareness of their positions in their
own sectors and definition of the aspects they need
to develop (Dinger and Gorener, 2011). Fierce com-
petition in banking sector forces the banks to use
their resources in the most effective way and being
different from other economic sectors in its function
of defining the resource distribution and playing the
role of financial intermediation, the efficient and ef-
fective functioning of the banking sector is very sig-
nificant in terms of national economy (Ertugrul and
Karakasoglu, 2008).

Banking sector is one of the most important ac-

OZET

Bankacilik sektorli ekonominin gelismesi agisindan en 6nem-
li etkenlerden biridir. Gucli ve saghkh bankacilik sistemi,
strdurdlebilir ekonomik blyime icin 6n kosul olarak kabul
edilmektedir. Bu calismada Gri iliskisel Analiz (GIA) yéntemi
uygulanarak 2005-2011 yillani arasinda istanbul Menkul
Kiymetler Borsasi'nda (IMKB) hisse senetleri islem géren 10
bankanin finansal performansinin élctilmesi ve karsilastiriimasi
amaclanmaktadir. Arastirmanin bir diger amaci ise banka
performansini belirleyen finansal oranlarin sayisini azaltmak
ve bu sayede hangi finansal oranin performans olcimiinde
daha &nemli oldugunu tespit etmektir. GIA yéntemi sonucun-
da finansal performans bakimindan ilk sirada “Akbank’, son
sirada ise “Yapi Kredi Bankas!” yer almistir. Arastirma sonucun-
da elde edilen bir diger bulgu ise “Varlik Karliligi” yiiksek olan
bir bankanin finansal performansinin da ylksek olabilecegi
sonucuna ulasiimistir.

Anahtar Kelimeler: Gri iliskisel analiz, finansal performans,
bankacilik, Turkiye, varlik karllig

tors in development of economy. Banks have impor-
tant roles in economy with regard to accumulation
of capital, growth of corporations and provision of
economical wealth (Taskin, 2011). The conditions of
today’s financial sector where the levels of terms of
competition are high, force banks to make use of
their resources in the most effective way. This creates
a need for the bank managers who hold the positi-
on of decision makers in banking sector: to compare
their bank’s activities with other competing banks’
activities (Budak, 2011).

Since financial performance of banks is affec-
ted by multiple factors, there are too many criteria
to consider in measuring performance (Peker and
Baki, 2011). The definition of criteria and weight
to be used in determination of performance has a
constitutive importance in the evaluation of multi-
criteria decision-making process (Demireli, 2010). In
literature, multi-criteria decision-making methods
such as Analytical Hierarchy Process (AHP), Analyti-
cal Network Process (ANP), Data Envelopment Analy-
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sis (DEA), TOPSIS and Electre method are observed
to be used in academic studies concerning measu-
rement of financial performances of banks. In this
study, however, Gray Relational Analysis (GRA) met-
hod has been used to sort banks according to their
financial performances, making use of financial rates.
GRA has been introduced by Julong Deng in 1982
(Deng, 1989). This study is going to fill an important
gap in literature and become an alternative method
in measuring bank performances.

In this study, the aim is to apply GRA to measu-
re and compare financial performances of 10 banks
with common stock trading in Istanbul Stock Exc-
hange (ISE) between the years of 2005-2011. Anot-
her aim of the study is to reduce the number of fi-
nancial rates, which determine bank performance,
and by doing so, identify which financial rate is more
important in measuring performance. Study consists
of seven sections. The second section following int-
roduction consists of an overview of general struc-
ture of banking sector in Turkey. Third section con-
sists of summary of studies, which measure financial
performances of corporations through GRA method.
Forth section shows the calculation steps of GRA
method and fifth section introduces financial ratios.
Sixth section consists of application of GRA. And the
results of study have been analyzed and a general
evaluation has been put forth in the last section.

2. GENERAL STRUCTURE OF BANKING
SECTOR IN TURKEY

According to Central Bank of Turkey’s Financi-
al Stability Report, out of 49 banks, which are in
operation in banking sector as of September 2010,
first five in terms of size of assets have the share of
60.2% and first 10 have the share of 83.5%. Turkish
financial sector, consisting of banking sector mainly,
continues its healthy growth. Financial sector, which
was continuing to grow in 2010 had a balance of 600
billion Dollars in June 2010 with an annual growth
of 17.3%, and its rate to Gross Domestic Product
(GDP), was 100%. The share of banks whish constitu-
tes 88.8% of sector assets has increased by 0.7 when
compared with the same period of previous year; the
share of factoring corporations has increased by 0.2;
and the share of pension funds has increased by 0.1.
Total assets of banking sector, which constitutes the
weight of financial sector, have increased by 11.2%
nominal and 6.1% real in September 2010 compa-
red to year-end and reached to 642.5 billions in USA
Dollar with an increase of 14.6%. The balance sheet
size to GDP rate, which was 87.6% at the year-end of

2009, has increased to 88.6% at the second quarter
of 2010 (www.tcmb.gov.tr).

According to Financial Markets Report of Council
of Bank Audit and Regulation, total profit of banking
sector has reached to 13 billion Dollars as of the year-
end of 2010. While interest incomes of sector have
decreased by 9.3% compared to previous year, inte-
rest expenses have increase by 11%. The recession in
interest rates has been determinant in the event in qu-
estion. Central Bank of Turkey has contributed to this
result by increasing the reserve requirements and en-
ding interest payment for these requirements. Capital
adequacy ratio (CAR) of banking sector is at the level
of 19% as of December 2010. At the last quarter of the
year, the increase at the rate of 8.1% in risk-weighted
assets and relatively low increase at the rate of 5.9%
in equities, have affected the decrease in sector’s CAR.
Parallel to the growth in credit volume of sector, the
last quarter of the year has seen an increase of $25.7
billion especially in 100% risk weighted assets and the
increase was more than the increase observed in pre-
vious periods. In this period equities have shown an
increase of $4.3 billion, sector’s principal capital has
increased by $3.5 billion while paid in capital from the
principal capital items has increase $0.74 billion stem-
ming from cash capital increases. The largest increase
in the items of equities has been in net profit for the
year and accumulated profit item with $3.1 billion. Net
profit for the year in banking sector has seen an incre-
ase at the rate of 9.7% in the year-end of 2010 compa-
red to the previous year’s end and reached the level
of $13 billion. The increase rate of 9.7% in net profit
for the year at the end of 2010 when compared to the
increase rate of 50.9% at the end of 2009 indicates a
tendency to decrease in the rate of increase in net pro-
fit for the year of banking sector (www.bddk.org.tr).

3. LITERATURE REVIEW

Gray relational analysis has been used in desig-
ning airway networks (Hsu and Wen, 2000), compa-
rative studies concerning financial indicators of cor-
porations (Feng and Wang, 2000), sales forecasting
(Lin and Hsu, 2002) and many other sectors. This sec-
tion summarizes the comparative studies of financial
indicators using GRA.

Ho and Wu (2006) have compared performan-
ces 3 banks operating in Australia using 23 ratios in
Gray Relational Analysis and with the help of ratios
of liquidity, financial leverage and profitability. As a
result of their study, they found that banks with high
liquidity ratios could prove to have high performan-
ces as well.
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Chang (2006) analyzed 15 commercial banks
operating in Taiwan using GRA. In the study making
use of data of the years 2000-2002, Chang has used
20 ratios consisting ratios of liquidity, capital struc-
ture and profitability. As a result of this study, Chang
has found that the most important ratios affecting
the performance of commercial banks are “Return on
Assets” and “Return on Equities” in that order.

Yuan (2007) compared the performances of 6
corporations using ratios of liquidity and profitabi-
lity. As a result of this study using 10 financial ratios
and GRA, Yuan has found that the most important
factor in measuring corporation performance is pro-
fitability ratios.

Wang (2009) measured financial performances
of corporations operating in transportation sector
in Taiwan using GRA. Similarly Lee et al. (2012) used
GRA in order to compare financial performances of
transportation corporations in Taiwan and Korea.
The study defined degrees of importance of financi-
al ratios and sorted transportation corporations ac-
cording to their financial performances. Cheng et al.
(2010) listed performance of the banks in Taiwan in a
similar way using Analytic Hierarchy Process and GIA.

Peker and Baki (2011) have sorted three corpora-
tions operating in insurance sector according to the-
ir financial performances. In the study, performances
have been measures through GRA using ratios of
liquidity, leverage and profitability; and it is conclu-
ded that an insurance company with high ratios of li-
quidity could also have a high financial performance.

Uckun and Girginer (2011) aimed at defining fi-
nancial performances of state and private deposit
banks using financial ratios through Gray Relational
Analysis (GRA). The most important ratios in financial
success were ratios concerning profitability in state
banks and ratios concerning asset quality in private
banks.

Girginer and Uckun (2012) measured the im-
pact of financial crisis on Turkish commercial banks
by applying Gray Relational Analysis (GIA). In their
study, they used data of the period 2005-2009 and
took profitability, liquidity, asset quality and capital
adequacy ratios of banks as performance indicators.
GIA method resulted in a performance ranking as
follows: state banks, foreign banks and private banks.

Elitas et al. (2012) determined financial perfor-
mances of insurance companies which are traded in
ISE in the years 2010-2011 by using GIA. 10 financial
ratios have been used in the study and performance

measurement has been carried out with the help of
liquidity, leverage and profitability ratios. As a result,
Aksigorta was first in the list in terms of performan-
ce. In addition, it has been concluded that the most
important ratio in financial performances of insuran-
ce companies is liquidity ratio.

Ecer and Diindar (2012) assessed performances
of private capital deposit banks in Turkish banking
sector. They used capital adequacy, liquidity and in-
come-expense structure ratios related to 2010 and
measured performances of 11 private capital deposit
banks operating in Turkey by GIA. As a result, best
performing private capital deposit banks were Ada-
bank, Garanti Bank and Tekstil Bank respectively.

4. GRAY RELATIONAL ANALYSIS

Gray theory has been developed by Julong Deng
in 1982 (Deng, 1989). The term “gray” here indicates
the deficiency or total lack of information. In recent
years, gray system theory has become an important
analysis method used in various fields. Gray system
theory is an alternative method in digitizing uncer-
tainty. This theory is frequently used in analysis of re-
lations between systems, modeling, and estimation
and decision problems (Ustiinisik, 2007). Gray Rela-
tional Analysis is one of the methods used in analy-
zing uncertainties in multi-criteria decision-making
problems and provides an easier solution compared
to mathematical analysis methods in cases of uncer-
tainty. (Peker and Baki, 2011). GRA is a method used
to determine the relational degree between each
factor in a gray system and compared factor series
(reference series). Every factor is defined as a sequ-
ence (row or column). The degree of inter-factorial
influence is called as gray relational degree (Ustiini-
sik, 2007).

The calculation steps of gray relational analysis
method are shown below (Wen, 2004).

1. Step: The formation of decision matrix

xl(l) x1(2) xl(”)
2 1 2 2 M 2

i:xs() xf) | xfn) M
x, x,(2) ... x,(n)

2, Step: The formation of reference series

Reference series is stated as
Xy = (x,(1), %4(2), .., X, (), -, X, (1)) . The criterion of
%,(J), j. in the statement shows the biggest value
within the criteria’s normalized values.
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3. Step: Operation of normalization

Data are normalized in this step. 3 different situa-
tions could be encountered. If a high criteria value is
appropriate to result from the operation of normali-
zation, the formula
x,(j)~min (/)

x()= Q)

max x; (J) - m,in X; (])
J J

is used. If a low criteria value is appropriate to re-
sult from the operation of normalization, the formula

m/axxi(j)_xi(j)

x,(j)= (3)

max x, (/) ~ minx(/)
J J

is used. A third situation would be an average va-
lue being appropriate to result from the operation of
normalization, in this case the formula
v ) =3 ()
x, ()= ; .
mj‘i‘X x, () = %0, (J)

(4)

is used. In the formula, number (4) x,,()/. is
the target value of the criteria and it takes a value
within the range of

max x; (/) 2 x,, (/). 2 min x,(/)

After these operations, the decision matrix in
number (1) becomes as shown below:

(1 x (1) x, (n)
X: _ x; :(1) x; :(2) x; :(n) -
0 x,2) x, (n)

4. Step: The formation of absolute value table

The absolute value A, (j) between x; and x;
is obtained as below:

A, () =D =% () )
Ag (D Ay () Ay (n)
A1) A, (2) Ay, (n)

Ay, (D A, (2) Ay, (n)

5. Step: The formation of gray relational coeffici-
ent matrix

. Amin+ (A max
Y0:(J) =—§

Ay, (j)+¢Amax )
formula is used to calculate this. In formula num-
ber (7) é’ is distinguishing coefficient and gets a va-
lueinthe range of [0,1]. But it is recommended to take
it as 0.5 in operations. Additionally it is calculated as
Amax = maxmax A, (/) and Amin = m[inmjin A, () -

6. Step: The calculation of degree of relation

1 n
1—‘m' :;Zyoi(j) (8)

In formula number (8) Fa) 1. shows the degree of
gray relation of the element and is used when crite-
ria are assumed to be equally important. If different
weights of criteria are in question, the formula

L =077, () ©)
is useé_.

5. DATA, VARIABLES AND METHODOLOGY

In this study, the aim is to measure and com-
pare financial performances of 10 banks with com-
mon stock trading in Istanbul Stock Exchange (ISE)
between the years of 2005-2011. Another aim of
the study is to reduce the number of financial rates,
which determine bank performance, and by doing
so, identify which financial rate is more important in
measuring performance. The data used in gray rela-
tional analysis have been obtained from databases
in ISE’s official web page' and The Banks Association
of Turkey’s web site? .Performances of 10 banks have
been analyzed in the study with the help of ratios
of liquidity, asset quality, leverage and profitability.
The financial ratios belonging to banks are shown in
Table 1.

Table 1: Financial Ratios

Type of Ratio Ratio Code
Liquidity Liquid Assets / Short-Term Liabilities Al
Liquid Assets/Total Assets A2
Credits/Total Assets A3
Asset Quality Credits/Deposits A4
Deposits/Total Assets A5
Total Liabilities/Total Assets A6
Leverage Short-Term Liabilities/Total Liabilities A7
Equities/Total Assets A8
NN Net Profit/Total Assets A9
Profitability Net profit/Equities A10

5.1. Ratios of Liquidity

Ratios of liquidity show whether or not corpora-
tion could pay its short-term liabilities in their due
date, in other words they indicate the relation bet-
ween cashable asset values and short-term liabilities.
In a way, ratios of liquidity show solvency (Cetiner,
2005: 143). If the corporation is to continue its ope-
rations, its management has to evaluate solvency of
the corporation. Additionally, ratios of liquidity are
also used to determine whether or not the corporati-
on has enough working capital.

ATl: This ratio is obtained by dividing the total
of current assets by the total of short-term liabili-
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BANK PERFORMANCE

) N

RATIOS OF RATIOS OF
LiQuinimy ASSET QUALITY

I l I Y l
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RATIOS OF
LEVERAGE

I Y l I 1
AB AT AB A9 A10

RATIOS OF
PROFITABILITY

Figure 1: Hierarchical Structure of Bank Performance Assessment System

ties. The aim in calculating this ratio is to asses the
corporation’s solvency with regard to its short-term
liabilities and to determine whether or not it has
enough working capital (Akglig, 2011).

A2:This ratio shows the rate of liquid assets to to-
tal assets of banks. The increase in this ratio increases
solvency of short-term liabilities of banks. In the case
of decrease in liquid asset ratio, on the other hand,
the solvency of banks related to short-term liabilities
would decrease.

5.2. Ratios of Asset Quality

Ratios of asset quality show the rate of resources
of the banks’ binded to fixed assets, the structure of
credits and whether or not a problem exists in their
repayment.

A3:This ratio shows the rate of credit to total as-
sets. The highness and lowness of this ratio could
create negative affects on profitability in various
regards. A high ratio, which expresses a high credit
level, means a high credit risk for the bank and dis-
rupts the balance of risk-return (Poyraz, 2012).

A4: It indicates the conversion of collected de-
posits to credit. The increase in this ratio shows the
branch’s success in converting the collected reso-
urces to more profitable credit instead using them
in branch current accounts. The increase in ratio
through the decrease of branch deposits should be
considered as negative while the increase in ratio
stemming from newly issued credits should be con-
sidered as positive3.

A5: It indicates the rate of deposits to total assets.
Though total deposits are considered in the debit
items, they nevertheless are influential on asset qu-
ality and profitability of banks.

5.3. Ratios of Leverage

Ratios of leverage are ratios, which show the deg-
ree of foreign assets used in financing of corporation.

These ratios, which show the relation between fore-
ign assets and equities, answer the questions related
to positive financing of the business and adequacy
of safety margin of creditors (Glicenme, 2005).

A6:This ratio shows the rate of foreign asset fi-
nancing of total assets of banks. If the ratio is higher
than 0.5, it indicates that too much foreign asset is
being used in financing of the banks. If the ratio is
lower than 0.5, it means that equity takes a bigger
place in the total assets.

A7: This ratio shows the weight of short-term lia-
bilities within the total liabilities. Increase in this ratio
increases short-term liability load of the bank while
it decreases its solvency.

A8: This ratio is obtained by dividing equities of
banks by their total assets. In other words, it shows
the rate of financing their assets with their own equ-
ities.

5.4. Ratios of Profitability

The ratios of profitability are used to measure the
success of the business as a result of its activities and
to assess whether or not a balanced and adequate
profitability is attained (Aydin et al. 2008). Even when
the business seems to have a minimal profit with re-
gard to its amount, the profit of the mentioned busi-
ness is considered to be satisfying if the profitability
ratio is higher than other businesses operating in the
same field of industry (Akglg, 2011).

A9: This ratio is obtained by dividing net profit by
total assets and is used to measure how efficient the
assets are being used. The ratio would be lower in
the businesses with a debt burden compared to the
businesses using high levels of equity capital (Blker
et al. 2008.).

A10: It is calculated by dividing net profit by equ-
ity capital. It is a ratio, which shows the profit rate of
the business regarding its own assets (Karan, 2004).
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It presents the profit rate per one unit of capital pro-
vided by company’s owner or owners.

6. IMPLEMENTATION

The aim of this study is to define financial per-
formances of 10 banks being traded in ISE by using
GRA method. With this purpose, a sample has been
constituted by taking averages of financial data bet-
ween the years of 2005-2011.

6.1. The Formation of Decision Matrix

Decision matrix calculated by using the data ob-
tained from financial statements of the banks and ta-
king the averages of 7 years financial ratios is shown
in Table 1.

As seen in Table 1, analysis of liquidity ratios of the
banks operating in ISE shows that Vakiflar Bank has the
highest solvency concerning short-term liabilities (A1)
and Yapi Kredi Bank has the lowest rate. The highest
liquid asset ratio within the total assets (A2) belongs
to Turkiye is Bank, and the lowest belongs to Yapi Kre-
di Bank. In other words, it could be said that Tirkiye is
Bank has more cashable assets than other banks.

When asset quality of the banks is analyzed, the lowest
credit ratio in total assets (A3) belongs to Tiirkiye is Bank
and the highest belongs to Finans Bank. The highest ratio
of conversion of collected deposits to credit (A4) belongs
to Deniz Bank, and the lowest belongs to Halk Bank. The
highest ratio of deposits in total assets or liabilities (A5) be-
longs to Halk Bank, and the lowest belongs to Denizbank.

Table 2: Decision Matrix of the Banks

f;tl:?;i?; Asset Quality Ratios of Leverage Pgﬂgzﬁ“ﬁy
BANKS Al A2 A3 A4 A5 A6 A7 A8 A9 A10
Vakiflar Bank 0,896 | 0,370 | 0,539 | 0,791 | 0,678 | 0,880 | 0,630 | 0,113 | 0,019 | 0,152
Akbank 0,699 | 0411 | 0484 | 0,814 | 0,591 | 0,840 | 0,670 | 0,141 | 0,025 | 0,183
Sekerbank 0,448 | 0,314 | 0,544 | 0,769 | 0,691 | 0,879 | 0,700 | 0,121 | 0,015 | 0,120
TEB 0,491 | 0,337 | 0,598 | 0,966 | 0,618 | 0,900 | 0,700 | 0,099 | 0,012 | 0,137
Garanti Bank 0,583 | 0,364 | 0,527 | 0,886 | 0,587 | 0,870 | 0,700 | 0,117 | 0,024 | 0,217
T.Is Bank 0,748 | 0,416 | 0445 | 0,711 | 0,633 | 0,870 | 0,690 | 0,118 | 0,018 | 0,148
Y. Kredi Bank 0,245 | 0,157 | 0,563 | 0,886 | 0,623 | 0,880 | 0,700 | 0,108 | -0,003 | -0,116
Denizbank 0,525 | 0,297 | 0,629 | 1,104 | 0,567 | 0,890 | 0,450 | 0,111 | 0,020 | 0,181
Finans Bank 0,555 | 0,284 | 0,643 | 1,050 | 0,639 | 0,860 | 0,630 | 0,124 | 0,025 | 0,205
Halk Bank 0,377 | 0,219 | 0,469 | 0,622 | 0,748 | 0,900 | 0,720 | 0,098 | 0,024 | 0,240

Analysis of ratios of leverage of the banks shows
that the highest liability rate in assets (A6) or the lo-
west equity capital rate in assets (A8) belongs to Halk
Bank. On the other hand, the bank with the lowest
liability rate or highest equity capital rate is Akbank.
In other words, the credit institutions would be pre-
ferring Akbank since it has a more solid debt/equity
structure. On the other hand, bank shareholders wo-
uld prefer Halk Bank since more foreign assets are
used compared to equity capital and the business
profitability would increase with the leverage of fi-
nancing and the shareholders would obtain more
share of profit. The lowest short-term liability rate
within total liabilities (A7) belongs to Denizbank, and
the highest belongs to Halk Bank.

Analysis of ratios of profitability of banks shows
that the highest return on assets (A9) belongs to Ak-
bank and the lowest belongs to Yapi Kredi Bank. The
highest return on equities (A10) belongs to Halk Bank,
and the lowest belongs to Yapi Kredi Bank. In other
words, Yapi Kredi Bank is in a worse position than
every other bank in terms of profitability. For Halk
Bank, the usage of more foreign assets than equity ca-
pital has affected equity capital gain in a positive way.

6.2. The Formation of Reference Series

A fictional reference corporation’s values have
been added in Table 3. In this step, the indicated re-
ference series is formed by taking the highest values
in every criterion.

6.3. Formation of Comparison Series

Company managers and shareholders desire high
company profitability and short-term liability sol-
vency at all times. Therefore formula number (2) has
been used in ratios of liquidity and profitability. Rati-
os of leverage are desired to be low especially from
the perspective of creditors since it shows the debt
load of the company. Therefore, formula number (3)
has been used to calculate ratios of leverage. But,
since equity rate in assets (A8) is desired to be high,
formula number (2) has been used. The high ratios
regarding asset quality indicates a high credit level,
and means a high risk of credit from the perspective
of the bank. Low levels of these ratios, on the other
hand, affect asset quality of the banks negatively.
Therefore, these ratios have to get an optimal value
and are calculated by formula number (4).
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Table 3: Decision Matrix of Banks with Formed Reference Series

Ei;:ﬁ;?; Asset Quality Ratios of Leverage Piﬁ,ﬂg;;ﬁ(y

BANKS Al A2 A3 A4 A5 A6 A7 A8 A9 A10

X Corporation 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Vakiflar Bank 0,896 | 0,370 | 0,539 | 0,791 0,678 | 0,880 | 0,630 | 0,113 0,019 0,152
Akbank 0699 | 0411 | 0484 | 0814 | 0,591 | 0,840 | 0,670 | 0,141 | 0,025 | 0,183
Sekerbank 0448 | 0,314 | 0,544 | 0,769 | 0,691 0,879 | 0,700 | 0,121 0,015 0,120
TEB 0491 | 0337 | 0598 | 0966 | 0,618 | 0,900 | 0,700 | 0,099 | 0,012 | 0,137
Garanti Bank 0,583 | 0364 | 0527 | 0,886 | 0,587 | 0,870 | 0,700 | 0,117 | 0,024 | 0,217
T.Is Bank 0,748 | 0,416 | 0445 0,711 0,633 0,870 | 0,690 | 0,118 | 0,018 0,148
Y. Kredi Bank 0,245 | 0,157 0,563 0,886 | 0,623 0,880 | 0,700 | 0,108 | -0,003 | -0,116
Denizbank 0,525 | 0,297 | 0629 | 1,104 | 0,567 | 0,890 | 0,450 | 0,111 | 0,020 | 0,181
Finans Bank 0,555 | 0,284 | 0,643 1,050 | 0639 | 0,860 | 0,630 | 0,124 | 0,025 0,205
Halk Bank 0,377 | 0,219 | 0469 | 0,622 0,748 | 0,900 | 0,720 | 0,098 | 0,024 0,240

Table 4: Table of Comparison Series of Banks

E?;L?;i?; Asset Quality Ratios of Leverage P:{;’:;Z;icl)iiy
BANKS Al A2 A3 A4 A5 A6 A7 A8 A9 A10
X Corporation | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 100 | 100 | 1,00 | 1,00 | 1,00
Vakiflar Bank 1,00 [ 08 | 052 | 065 | 061 | 033 | 033 | 035 | 076 | 075
Akbank 070 | 098 | 080 | 060 | 013 | 100 | 019 | 1,00 | 1,00 | 084
Sekerbank 031 | 061 | 050 | 070 | 069 | 035 | 007 | 053 | 063 | 066
TEB 038 | 069 | 023 | 029 | 028 | 000 | 007 | 002 | 054 | 071
Garanti Bank 052 | 080 | 059 | 045 | 011 | 050 | 007 | 045 | 096 | 094
T.is Bank 077 | 1,00 | 100 | 081 | 036 | 050 | 011 | 047 | 075 | 074
Y. Kredi Ban 000 | 000 | 040 | 045 | 031 | 033 | 007 | 023 | 000 | 0,00
Denizbank 043 | 054 | 007 | 000 | 000 | 017 | 100 | 030 | 08 | 0,83
Finans Bank 048 | 049 | 000 | 011 | 040 | 067 | 033 | 060 | 099 | 090
Halk Bank 020 | 024 | 088 | 1,00 | 1,00 | 000 | 000 | 000 | 097 | 1,0

6.4. The Formation of Absolute Value Table 6.5. Formation of Gray Relational Coefficient

In this step, the absolute value table has been Matrix Table

formed by finding out the distances between the Table 6 is produced through conversion of all fi-
highest values and values in other criteria with the  nancial ratios to gray relational coefficient by taking
help of formula number (6). In other words, this step ~ §=0.5 and using formula number (7).

consists of calculation of distances between normali-

zed values and reference series.

Table 5: Absolute Value Table of Banks

Ezt:ﬁ;:; Asset Quality Ratios of Leverage stafﬂgsbi(;ifty
BANKS A1l A2 A3 A4 A5 A6 A7 A8 A9 A10
X Corporation 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Vakiflar Bank 0,00 0,18 0,48 0,35 0,39 0,67 0,67 0,65 0,24 0,25
Akbank 0,30 0,02 0,20 0,40 0,87 0,00 0,81 0,00 0,00 0,16
Sekerbank 0,69 0,39 0,50 0,30 0,31 0,65 0,93 0,47 0,37 0,34
TEB 0,62 0,31 0,77 0,71 0,72 1,00 0,93 0,98 0,46 0,29
Garanti Bank 0,48 0,20 0,41 0,55 0,89 0,50 0,93 0,55 0,04 0,06
T.Is Bank 0,23 0,00 0,00 0,19 0,64 0,50 0,89 0,53 0,25 0,26
Y. Kredi Bank 1,00 1,00 0,60 0,55 0,69 0,67 0,93 0,77 1,00 1,00
Denizbank 0,57 0,46 0,93 1,00 1,00 0,83 0,00 0,70 0,18 0,17
Finans Bank 0,52 0,51 1,00 0,89 0,60 0,33 0,67 0,40 0,01 0,10
Halk Bank 0,80 0,76 0,12 0,00 0,00 1,00 1,00 1,00 0,03 0,00
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Table 6: Gray Relational Coefficient Matrix Table

Ezt:j?;i?; Asset Quality Ratios of Leverage Plze}til(zsbicl)iiy
BANKS Al A2 A3 A4 A5 A6 A7 A8 A9 A10
Vakiflar Bank 1,000 | 0,849 | 0677 | 0,740 | 0,722 | 0,600 | 0,600 | 0,605 | 0,809 | 0,802
Akbank 0,768 | 0,983 | 0,835 | 0,715 | 0,536 | 1,000 | 0,551 | 1,000 | 1,000 | 0,863
Sekerbank 0592 | 0,717 | 0,668 | 0,766 | 0,762 | 0,605 | 0,519 | 0,680 | 0,731 | 0,748
TEB 0616 | 0,766 | 0,564 | 0,583 | 0,582 | 0,500 | 0,519 | 0,505 | 0,684 | 0,776
Garanti Bank 0676 | 0,833 | 0,708 | 0,646 | 0,529 | 0,667 | 0,519 | 0,644 | 0964 | 0,939
T.ls Bank 0,815 1,000 1,000 | 0,844 | 0,611 0,667 | 0,529 | 0,652 0,799 0,795
Y. Kredi Bank 0,500 | 0,500 | 0,627 | 0,646 | 0,593 0,600 | 0,519 | 0,566 | 0,500 0,500
Denizbank 0,637 | 0,685 0,519 | 0,500 | 0,500 | 0,545 1,000 | 0,587 | 0,845 0,858
Finans Bank 0,656 | 0,663 0,500 | 0,529 | 0,624 | 0,750 | 0,600 | 0,712 0,991 0,911
Halk Bank 0,556 | 0,568 | 0,892 1,000 1,000 | 0,500 | 0,500 | 0,500 | 0,968 1,000

There are weights of determinant factors of per-
formance of banks in the gray relational coefficient
matrix table. Criteria are assumed to be equal in im-
portance and every criterion’s weight has been ta-

ken as 0.10. The degree of relation of these factors
has been defined in Table 7 with the help of formula
number (8) and banks have been sorted according
to their performance in Table 9.

Table 7: Gray Relational Coefficient Matrix Assessment Table

Ratios of Liquidity Asset Quality Ratios of Leverage Ratios of Profitability
BANKS Al A2 A3 A4 A5 A6 A7 A8 A9 A10
Vakiflar Bank 1,000 0,849 (3) | 0,677 (5) | 0,740(4) | 0,722(3) | 0,600 (6) 0,600 (2) 0,605 (6) | 0,809 (6) | 0,802 (6)
Akbank 0,768 (3) | 0,983 (2) | 0,835(3) | 0,715(5) | 0,536 (8) 1,000 (1) 0,551 (4) 1,000 (1) 1,000 (1) | 0,863 (4)
Sekerbank 0,592(8) | 0,717 (6) | 0,668 (6) | 0,766 (3) | 0,762 (2) | 0,605 (5) 0,519 (8) 0,680(5) | 0,731(8) | 0,748 (9)
TEB 0,616 (7) | 0,766 (5) | 0,564 (8) | 0,583 (8) | 0,582(7) | 0,500 (9) 0,519 (7) 0,505(9) | 0,684(9) | 0,776 (8)
Garanti Bank 0,676 (4) | 0,833 (4) | 0,708 (4) | 0,646 (6) | 0,529 (9) 0,667 (4) 0,519 (6) 0,644 (4) | 0,964 (4) | 0,939 (2)
T.is Bank 0,815(2) | 1,000 (1) | 1,000(1) | 0,844(2) | 0,611 (5) 0,667 (3) 0,529 (5) 0,652 (3) | 0,799(7) | 0,795(7)
Y. Kredi Bank 0,500 0,500 0,627 (7) | 0,646(7) | 0,593 (6) | 0,600 (7) 0,519 (9) 0,566 (7) 0,500 0,500 (10)
Denizbank 0,637 (6) | 0,685 (7) | 0,519 (9) 0,500 0,500 0,545 (8) 1,000 (1) 0,587 (8) | 0,845(5) | 0,858 (5)
Finans Bank 0,656 (5) | 0,663 (8) | 0,500 (10) | 0,529(9) | 0,624 (4) 0,750 (2) 0,600 (3) 0,712(2) | 0,991(2) | 0,911(3)
Halk Bank 0,556 (9) | 0,568 (9) | 0,892(2) | 1,000 (1) | 1,000(1) | 0,500(10) | 0,500(10) | 0,500 (10) | 0,968 (3) | 1,000 (1)

( Not:* The numbers in parentheses show the order of sorting for each financial ratio.)

Table 8: The Results of Performance
Measurement and Sorts

BANKS Degree of | ¢\
Relation

Akbank 0,825 1

T.ls Bank 0,771 2
Halk Bank 0,748 3
Vakiflar Bank 0,740 4
Garanti Bank 0,713 5

Finans Bank 0,694 6
Sekerbank 0,679 7
Denizbank 0,668 8
TEB 0,610 9
Y. Kredi Bank 0,555 10

As seen in Table 7, analysis of the liquidity ratios
(A1 and A2) of banks operating in ISE shows that the
highest ratios belong to Vakiflar Bank and Tiirkiye is
Bank respectively. The lowest ratio of liquidity, on the
other hand, belongs to Yapi Kredi Bank. Analysis of
asset quality of the banks shows that the lowest cre-
dit ratio within the total assets (A3) belongs to Turki-

ye is Bank; the highest ratio of conversion of collected
deposits to credit (A4) belongs to Deniz Bank; and the
highest ratio of deposits within the total assets or li-
abilities (A5) belongs to Halk Bank. When ratios of le-
verage of the banks are analyzed, the lowest liability
rate is observed in Akbank and the highest is obser-
ved in Halk Bank. Analysis of ratios of profitability of
banks show that the highest return on assets (A9) be-
longs to Akbank and highest equity capital gain (A10)
belongs to Halk Bank. This sorting matches with the
sorting listed before the implementation of Gray Re-
lational Analysis method or after Table 2.

When all the performance criteria are assessed
together and a general sorting has been made wit-
hin the banks, bank with highest performance or
gray relational degree is observed to be Akbank. The
lowest performance, on the other hand, belongs to
Yap! Kredi Bank. When we analyze Akbank, which
has the highest performance, the fundamental crite-
rion to differentiate it from other banks is observed
to be ratios of profitability. In other words, Akbank
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has higher Return on Assets (A9) than other banks.
Additionally, Yapi Kredi Bank which has the lowest
performance is observed to have the lowest Return
on Assets (A9) in the sorting of that criterion as well.
In addition to this, Akbank has the lowest foreign as-
set usage (A6) and highest equity capital usage (A8)
when compared to other banks. It is concluded that
a bank with high “Return on Assets” could have a
high performance as well. In other words, it is estab-
lished that the most important indicator in financial
success of the banks is ratios of profitability.

Akbank is ranked as 4th in terms of Return on
Equities. Akbank has increased its equity rate in de-
bit items by using less foreign assets than all of the
other banks. This condition decreased the profit rate
per one unit of capital provided by Akbank’s owner
or owners. On the other hand, Halk Bank with the
highest ratio of leverage having the highest Return
on Equities could again be explained by the decrea-
se of equity item within the debit items.

7. GENERAL ASSESSMENT

Banking sector is one of the most important
factors in development of economy. A strong and
healthy banking sector is considered to be a prere-
quisite for sustainable economic growth. Fierce com-
petition in financing sector forces the banks to use
their resources in the most effective way. This resul-
ted with the bank managers’ need of comparing the-
ir bank’s activities with other competing banks.

In this study, performances of 10 banks operating
in ISE have been compared for the period of 2005-
2011 using the method of GRA. Additionally, the
numbers of financial ratios determining bank perfor-
mance have been reduced and the ratio with more
importance in performance measurement has been

defined. Akbank, with the highest performance wit-
hin the banks covered in the scope of this study, diffe-
rentiates itself in terms of “Return on Assets.” In other
words, it is concluded that a bank with a high “Return
on Assets” could have a high performance as well.

To date, the majority of the studies measuring
bank performances have used “Return on Assets”
and “Return on Equities” as performance indicators
based on accounting. With this study, it could be
argued that Return on Assets has partially more inf-
luence on bank performance than Return on Equiti-
es. In other words, it could be argued that the most
important indicator of financial success of banks
is “Return on Assets.” The importance of this study
has increased by its content, which enables measu-
rement of bank performance by fewer ratios, rather
than many financial ratios. Additionally, this study is
important for informing bank managers by determi-
ning the performances of banks in the sector.

When studies measuring company performances
through the use of GRA method have been analyzed,
it is observed that Chang (2006), Yuan (2007), Uc-
kun and Girginer (2011) have concluded in the same
direction; while Ho and Wu (2006), Peker and Baki
(2011) have concluded in a different direction.

GRA is an important method in measuring finan-
cial performances of the banks and enabling inves-
tors to establish more objective and correct purpo-
ses for themselves. The limits of this study consist of
the usage of the data for the period of 2005-2011
concerning the banks operating in ISE and the uti-
lization of 10 financial ratios. In future studies, com-
parisons could be made between the findings of this
study and implementation of other multi-criteria de-
cision-making models such as AHP, TOPSIS, ANP and
ELECTRE on banks.
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SON NOTLAR

! www.imkb.gov.tr

2 www.tbb.org.tr

3 heep:/fwww.turklider.org/ TR/EditModule.aspx?Tabld=1043&mid=8418&Itemld=3026
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