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Abstract — Forecasting plays a major role in financial
planning and it is an essential analytical tool in banks’
strategies. In recent years, researchers are developing
new techniques for estimation. Financial performance
evaluation of banks is a kind of multi-criteria decision
making (MCDM) problem which has developed
rapidly. It is very important for a firm to monitor a
wide range of performance indicators in order to
ensure that appropriate and timely decisions and
plans can be made. Suitable performance measures
can ensure that managers adopt a long-term
perspective and allocate the company’s resources to
the most effective activities. The aim of this study is to
evaluate the financial performance model of Turkish
Banks during 2012-2015 using forecasting (based on
2002-2011 data) methods and multi criteria decision
techniques. As forecasting analysis tools, classical
time series methods such as moving averages,
exponential smoothing, Brown's single parameter
linear exponential smoothing, Brown’s second-order
exponential smoothing, Holt's two parameter linear
exponential smoothing and decomposition methods
applied to financial ratios data. After forecasting
techniques Analytical Hierarchy Process (AHP) and
Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS) methodologies are used for
the outranking of banks. This model is applied to a
case study for the financial performance evaluation of
3 state banks (Ziraat Bank, Halk Bank and Vakiflar
Bank); 9 private banks (Akbank; Anadolubank;
Sekerbank; Tekstil Bank; Turkish Bank; Turk
Ekonomi Bank; Garanti Bank; Is Bank and Yap1
Kredi Bank) and 5 foreign banks (Denizbank;
Eurobank Tekfen; Finans Bank; HSBC Bank and
ING Bank) in Turkey. Financial performances of a
bank is divided into ten groups including Capital
Ratios, Balance Sheet Ratios, Assets Quality,

Liquidity, Profitability, Income-Expenditure

Structure, Share in Sector, Share in Group, Branch
Ratios and Activity Ratios as described by the Banks
Association of Turkey.
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Analytical Hierarchy Process (AHP), TOPSIS Method,
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1. Introduction

The nature of forecasting revolves around future
expectations. In the banking industry forecasts are
inputs into the financial planning process, so that
current resources can be utilized efficiently to
achieve corporate objectives. Financial decisions
within the banking industry have become
increasingly complex, with a wide range of
alternative sources and uses of funds, and a shifting
emphasis away from safety toward high profit
performance and growth. Accurate financial
forecasting, focusing on both the economic
environment and internal financial variables, has
become a critical input into the decision-making
process. Forecasting of financial process of a bank
is a multi-faceted function that analyzes potential
portfolio decisions over some planning horizon.
This function would normally require the
prediction of the future external economic
environment facing the individual bank and internal
financial variables. A bank's current financial
position is the result of past decisions for acquiring
deposits and funds from other sources and
investing these funds in alternative investment
opportunities, such as loans and bonds. A bank's
current decisions on acquiring and investing funds
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will affect the bank's future financial position.
These decisions should be the result of financial
planning based on the bank's existing financial
position and the expected external environment,
with the expectation of meeting financial
performance standards within the framework of
management objectives. Initially, the forecasting
function should be concerned with the economic
variables relevant to the future external
environment of the bank; i.e., the both the national
and regional levels. Of primary concern are such
factors as potential deposit levels, loan demand,
and interest rates. Once a bank has a forecast of
these variables for the planning horizon, the impact
of the variables on the future financial position of
the bank can be analyzed. For example, a forecast
of strong economic growth may lead to
expectations of rising deposit levels at financial
institutions, increased loan demand, and an upward
trend of most interest rates. Accurate forecasts of
the specific variables impacting on the bank's
portfolio then become crucial to the planning
function and, ultimately, to management decisions.
In the context of a banking framework, financial
forecasting is most relevant to the interrelated
concepts of: (1) assets and liability (balance sheet)
management; and (2) profit planning. Balance sheet
management is concerned with the simultaneous
management of the asset, liability, and capital
accounts of a bank as a portfolio for financial
planning. Balance sheet management techniques
typically have a time horizon of several years, but
require review and revision on a regular basis.
Profit planning (and control) is defined as a
managerial process that produces formal plans to
achieve desired goals and then measure the results
achieved against them. From these points of view,
the purpose of this study is to evaluate the financial
performances of Turkish Banks during 2012-2015
by using forecasting methods and multi criteria
decision techniques based on 2002-2011 data.

2. Literature Review

In the literature, there are a large number of
performance evaluation methods and researches.
Stankeviciene and Mencaite (2012) used a multi-
criteria decision making approach, particularly the
AHP model to evaluate the performance of
Lithuanian commercial banks. They created and
described a system of indicators and assigned each
indicator a different degree of significance taking
into account the needs and priorities of both
internal and external evaluators. They have

concluded that the AHP model is appropriate for
using it in the process valuating bank performance.

Ayadi et al. (1998) applied data envelopment
analysis to 1991-1994 data on ten Nigerian banks
to assess their relative efficiency. They discussed
the consistency of the findings with other research
and concluded on the root causes of Nigeria’s
banking problem like government interface, poor
management, unprofessional practices etc.

Al-Nimer et al. (2012) provided a view of the
present role of performance evaluation measures to
identify the extent of usage of performance
evaluation measures and examined the contingent
variables in order to find out their effect upon the
extent of usage in the Jordanian banks. Their
results revealed that there is a lack of use of non-
financial measures that are considered as
contemporary management accounting practices
and financial measures were considered as the
highest practice being utilized.

Sayed and Sayed (2013) chose CAMELS (C -
Capital Adequacy, A - Assets Quality, M -
Management Efficiency, E - Earning Quality, L -
Liquidity and S - Sensitivity to Market Risk) model
which rates the performance of banks on five points
scale for evaluating the performance and quality of
Indian banks. Their analysis result shows that on an
average Kotak Mahindra Bank stands at the top
position.

Mamo Bekana and Abitie (2012) evaluated the
financial performance of Construction and
Business Bank (CBB) of Ethiopia. Their study
emphasized on financial performance measurement
ratios to evaluate the bank's financial performance.
They concluded that some important financial
ratios computed for analysis of the financial
performance of the company are in a going up
pattern excluding loan deposit ratio, assets turnover
ratio and the long term debt to equity ratios.

Abbott et al. (2013) presented some measures of
the performance of banks operating in Australia
since the deregulation of the Australian financial
system in early 1980s including the periods of
financial market instability. They used standard
financial indicators and applied Data Envelopment
Analysis (DEA) to determine Malmquist indices of
the levels of the changes in the efficiency and
productivity of Australian banks. Obtained
empirical results demonstrate the effect of
deregulation and periodic financial crisis's on the
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performance of individual banks, and the major
part of the Australian banking sector.

Almazari  (2011) measured the financial
performance of seven selected Jordanian
commercial banks for the period 2005-2009. The
financial performance of banks was studied on the
basis of financial variables and ratios. The research
shown that banks with higher total deposits, credits,
assets, and shareholders' equity do not always mean
that has better profitability performance. It was also
found that there exists a positive correlation
between financial performance and asset size, asset
utilization and operational efficiency.

Minh et al. (2013) estimated and compared
efficiency performance of 32 commercial banks in
Vietnam during 2001-2005 and identified possible
factors determining such efficiency performance.
Efficiency was measured by a DEA model and
super-efficiency measure through a slacks-based
model (SBM) under the assumption of variable
returns to scale (VRS). They found that there were
a small number of efficient banks and large banks
do not guarantee high super efficiency scores in
comparison with small banks.

Grigoroudis et al. (2013) presented a real-world
study for measuring the relative efficiency of a set
of bank branches using a DEA approach. They
proposed a multistage DEA network model using a
set of performance indicators that combine
customer satisfaction, employee evaluation, and
business performance indices. The found results
estimate the contribution of the assessed
performance indicators to the branch's overall
efficiency, and determine potential improvement
actions.

Bao et al. (2012) studied an improved hierarchical
fuzzy TOPSIS model to combine the multilayer
safety performance indicators into one overall
index by incorporating experts’ knowledge for a
case study of a given set of European countries.

Pinter and Psunter (2013) discussed the overall
success of a construction project as a multi-
criterion problem and presented a new approach to
it based on the multi-criteria decision method M-
TOPSIS.

Sooreh et al. (2011) did a measurement and
investigation  using  Importance-Performance
Analysis (IPA) and TOPSIS methods to define and
measure entrepreneurial universities in Iranian

context. The result of the study is a set of building
blocks of entrepreneurial universities, which
include a number of prioritized variables.

Zavadskas et al. (2010) proposed an assessment
model which covers method of TOPSIS, method
with attributes values determined at intervals
(TOPSIS-grey) and a new method of Simple
Additive Weighting with Grey relations (SAW-G).
A case study of the assessment of contractors'
competitive ability was used to demonstrate the
applicability and the effectiveness of the proposed
approach. The results show that the methods of
grey relations methodology can be implemented as
an effective decision aid for tasks with uncertain
data.

Yu and Hu (2010) developed an integrated multi
criteria decision making approach that combines
the voting method and the fuzzy TOPSIS method to
evaluate  the  performance  of  multiple
manufacturing plants in a fuzzy environment. They
used voting to determine the appropriate criteria
weights and used proposed approach to evaluate
the performance of five chosen manufacturing

plants.

Jajimoggala et al. (2011) considered supplier
selection as a multi criteria decision problem and
suggested a comprehensive decision method for
identifying top suppliers. They proposed a hybrid
model which incorporates the technique of Analytic
Network Process (ANP) and TOPSIS. They
illustrated the effectiveness and feasibility of the
suggested model and identified the most potential
supplier.

Nili et al. (2012) offered a new method for
evaluating performance in production industries.
Five large plants were selected as a sample and a
method based on the Balance Score Card (BSC)
system and TOPSIS technique was implemented in
them. They found which indexes should be
considered when evaluating performance in the
chosen plants.

Pal and Choudhury (2009) suggested that
customers distinguish four dimensions of service
quality in the case of the retail banking industry in
India, namely, customer-orientedness, competence,
tangibles and convenience. They used TOPSIS to
evaluate and ranking the relative performance of
the banks across the service quality dimensions.
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Manian et al. (2011) constructed an approach based
on the modified fuzzy TOPSIS and balanced
scorecard (BSC) for evaluating an IT department in
Tehran Province Gas Company. The BSC concept
is applied to define the hierarchy with financial,
customer, internal business process, and learning
and growth perspectives and for each perspective,
performance indicators are selected. By using a
fuzzy TOPSIS approach, obtained results provided
guidance to IT departments regarding strategies for
improving department performance.

Marie et al. (2013) applied a parallel DEA model
of operational-profitability and operational-quality
indicators to the banking sector in Dubai. They
made comparisons between the Islamic and the
commercial banks within both models. They found
that there are no statistical differences between the
Islamic the banks the
operational-profitability model.

and commercial in

Forecasting techniques are important tools in
operational management for creating realistic
expectations. literature many different
techniques in the area of statistics and artificial
intelligence were proposed for achieving close
estimations.

In

Clements et al. (2004) study was about estimating,
evaluating, and selecting among non-linear
forecasting models for economic and financial time
series. They suggested that careful application of
existing techniques, and new models and tests, can
result in significant advances in understanding.

3. Overview of Data

Annual time series data are used for the period
2002 to 2011. The sample period is dependent on
annual data availability. The data was gathered
from the publications of the Banks Association of
Turkey. The sample includes 3 state banks (Ziraat
Bank, Halk Bank and Vakiflar Bank); 9 private
banks (Akbank; Anadolubank; Sekerbank; Tekstil
Bank; Turkish Bank; Turk Ekonomi Bank; Garanti
Bank; Is Bank and Yap1 Kredi Bank) and 5 foreign
banks (Denizbank; Eurobank Tekfen; Finans Bank;
HSBC Bank and ING Bank). Financial ratios have
been grouped as Capital Ratios, Balance Sheet
Ratios, Assets Quality, Liquidity, Profitability,
Income-Expenditure Structure, Share in Sector,
Share in Group, Branch Ratios and Activity Ratios
as described by the Banks Association of Turkey.
Table 1 shows the hierarchical structure of model
for financial performance:

Table 1: Hierarchical Structure of Model for Financial Performance

GOAL CRITERIA SUB CRITERIA
Shareholders' Equity / (Amount Subject to Credit Risk + Market Risk + Operational Risk)
2 Shareholders' Equity / Total Assets
§ (Shareholders' Equity-Permanent Assets) / Total Assets
2 RCAATIIHS[T f% Shareholders' Equity / (Deposits + Non-Deposit Funds)
i~ On Balance-sheet FC Position / Shareholders' Equity
E Net on Balance-sheet Position / Total Shareholders' Equity
S N(on+off) Balance-sheet Position / Total Shareholders' Equity
_g TC Assets / Total Assets
§ FC Assets / Total Assets
E TC Liabilities / Total Liabilities
@ BALANCE FC Liabilities / Total Liabilities
§ SHEET FC Assets / FC Liabilities
g RATIOS, % TC Deposits / Total Deposits
E TC Loans and Receivables / Total Loans and Receivables
P Total Deposits / Total Assets
Funds Borrowed / Total Assets
Table 1: Hierarchical Structure of Model for Financial Performance (Continued)
gO:Lm CRITERIA SUB CRITERIA
g % : % | asseTs QuauTy, % Financial Assets (Net) / Total Assets
= 5 £ ﬁ Total Loans and Receivables / Total Assets
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Total Loans and Receivables / Total Deposits

Consumer Loans / Total Loans and Receivables

LIQUIDITY, %

Liquid Assets / Total Assets

Liquid Assets / Short-term Liabilities

TC Liquid Assets / Total Assets

Liquid Assets / (Deposits + Non-Deposit Funds)

FC Liquid Assets / FC Liabilities

PROFITABILITY, %

Net Profit (Losses) / Total Assets

Net Profit (Losses) / Total Shareholders' Equity

Income Before Taxes / Total Assets

Net Profit (Losses) / Paid-in Capital

INCOME-
EXPENDITURE
STRUCTURE, %

Net Interest Income After Specific Provisions / Total Assets

Net Interest Income After Specific Provisions / Total Operating Income

Non-Interest Income (Net) / Total Assets

Non-Interest Income (Net) / Other Operating Expenses

Interest Income / Interest Expense

Total Income / Total Expense

Interest Income / Total Assets

Interest Income / Total Expenses

Interest Expense / Total Expenses

SHARE IN SECTOR,
%

Total Assets

Total Loans and Receivables

Total Deposits

SHARE IN GROUP,
%

Total Assets

Total Loans and Receivables

Total Deposits

BRANCH RATIOS,
TRY MILLION

Total Assets / No. of Branches

Total Deposits / No. of Branches

TRY Deposits / No. of Branches

FX Deposits / No. of Branches

Total Loans and Receivables / No. of Branches

Total Employees / No. of Branches (person)

Net Income / No. of Branches

ACTIVITY RATIOS

(Personnel Expenses + Reserve for Employee Termination Benefit) / Total Assets

(Personnel Expenses + Reserve for Employee Termination Benefit) / Number of Personnel

(Thousand TRY)

Reserve for Employee Termination Benefit / Number of Personnel (Thousand TRY)

Personnel Expenses / Other Operating Expenses

Other Operating Expenses / Total Asset

Total Operating Income / Total Assets

Multi Criteria Decision Making

criteria can be organized in a hierarchical way into

Techniques

AHP is an effective decision making method
especially when subjectivity exists and it is very
suitable to solve problems where the decision

sub-criteria. The findings of previous studies about
factors influencing performance of banks were first
identified by literature review. Experts expressed or
defined a ranking for the attributes in terms of
importance/weights. Each experts is asked to fill
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““‘checked mark’ in the 9-point scale evaluation
table. The AHP allows group decision making. One
of the main advantages of the AHP method is the
simple structure. The questionnaire is answered by
financial expert. Financial expert is asked to
compare the criteria at a given level on a pair-wise
basis to identify their relative precedence.

4.1. Analytical Hierarchy Process

AHP was developed in the 1970s by Thomas Saaty
is a multi-criteria decision making (MCDM)
methodology. It has been used extensively for
analyzing complex decisions. The approach can be
used to help decision-makers for prioritizing
alternatives and determining the optimal alternative
using pair-wise comparison judgments (Liberatore
and, Nydick, 1997, s. 595 ; Yoo and Choi s. 137,
2006). Weighting the criteria by multiple experts

avoids the bias decision making and provides
impartiality (Dagdeviren, 2009).

The AHP is a selection process that consists of
following steps (Saaty, 1990, 2008; Saaty and
Vargas, 2001):

1. Define the problem and determine the criteria.
Factors and related sub factors must be correlated
(Lee, 2012).

2. Structure the decision hierarchy taking into
account the goal of the decision.

3. Construct a set of all judgments in a square
comparison matrix in which the set of elements is
compared with itself (size nxn) by using the
fundamental scale of pair-wise comparison shown
in Table 4. Assign the reciprocal value in the
corresponding position in the matrix. Total number
of comparison is n.(n-1)/2 (Lee, 2012).

Table 4. The fundamental scale of pair-wise comparison for AHP

Intensity of

Definition Explanation

Importance

1 Equal importance Two activities have equal contribute to the objective

3 Moderate importance Experience and judgment slightly favor one activity over
another.

5 Strong importance Experience and judgment strongly favor one activity over
another

7 Very strong on demonstrated importance An activity is favored very strongly over another

9 Exireme importance The evidence favoring one activity over another is of the

P highest possible order of affirmation
. ti to int lat i
2,4,6,8 For compromise between the above values Sometimes one needs to interpolate a compromise

judgment numerically

4. Use overall or global priorities obtained from
weighted values for weighting process. For
synthesis of priorities obtain the principal right
eigenvector and largest eigenvalue.

Matrix A=(ajj) is said to be consistent if aj.aj=aik
and its principal eigenvalue (Amax) is equal to n.

The general eigenvalue formulation is:

1 w, /W, w, /W, ||W,
Wz/wl 1 WZ/wn
AW = =nw (1
w, /W, W, /W, W
a; =W, /w, i,j=1,2,..n 2
Aw=1_ W )

For measure consistency index (CI) adopt the value:

Cl=(4_—-n)/(n-1) “

max

Accept the estimate of w if the consistency ratio (CR)
of CI that random matrix is significant small. If CR
value is too high, then it means that experts’ answers
are not consistent (Lee, 2012; Saaty, 1980) . When
CR value is less than 0.10 consistency of the
comparisons is appropriate (Millet and Saaty, 2000;
Lee, 2012). The CR is obtained by comparing the CI
with an average random consistency index (RI).
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_Cl

CR = (5)
RI

The following gives the average RI:

Table 5. Average RI values

n 3 4 5 6 7 8 9 10

RI 052 089 1.11 125 135 140 145 149

4.2. Using Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) to rank the
alternatives

Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS) was first presented by Yoon
(1980) and Hwang and Yoon (1981), for solving
multiple criteria decision making (MCDM) problems
based upon the concept that the chosen alternative
should have the shortest Euclidian distance from the
positive ideal solution (PIS) and the farthest from the
negative ideal solution (NIS). For instance, PIS
maximizes the benefit and minimizes the cost,
whereas the NIS maximizes the cost and minimizes

m Criteria
c C - C, - C,
Xy Xy le Xim
Xy Xy o ij Xom
X =
X Xip Xij Xim
_an an an Xnm_

X;; is the outcome of i" alternative with respect to j
criteria. W = (W,, W, ,..., Wj,...,W,,) is the relative

weight vector about the criteria, and W j represents the

weight of the j* attribute and ern:] w, =1.

Step 2. Normalize the decision matrix using the
following equation:

the benefit. It assumes that each criterion require to be
maximized or minimized. TOPSIS is a simple and
useful technique for ranking a number of possible
alternatives according to closeness to the ideal
solution. Expanded developments of TOPSIS were
done by Chen and Hwang in 1992, Lai, Liu and
Hwang (1994). This MCDM technique is widely used
in many fields, including financial performance
evaluation, supplier selection, tourism destination
evaluation, location selection, company evaluation,
selecting the most suitable machine, ranking the
carrier alternatives (Behzadian, 2012). One of the
advantages of TOPSIS is that pair-wise comparisons
are avoided. TOPSIS is conducted as follows (Tsaur,
2011).

Step 1. Establish a decision matrix for the ranking.
TOPSIS uses all outcomes (Xij ) in a decision matrix

to develop a compromise rank. The viable alternatives

of the decision process are Aj, As,..., An. The structure

of the decision matrix denoted by X = (X;),,, can

be expressed as follows:

(6)
n Alternatives

i=1,2,3,..,n j=1,2,3,..,m

(M

Step 3. Weighted normalized decision matrix is
calculated by multiplying the normalized decision
matrix by its associated weights as:

Vi =W, i=1,2,3,..,n j=1,2,3,...m )]

Step 4. Identify the positive ideal solution (PIS) and
negative ideal solution (NIS), respectively, as follows:
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PIS = A" ={V.V,,...v, }

={(mi"1xvi,- | EQ‘J)’(miinVij i EQC)} ©)

NIS =A™ = {v,.v; ...V, |

) {(miinvu I1e Qb)’(miaxvij |jeQ, )} "

Q, is associated with benefit criteria, and € is

associated with cost criteria.

Step 5. Determine the Euclidean distance (separation
measures) of each alternative from the ideal and
negative-ideal solution as below respectively:

(11

(12)

Step 6 Calculate the relative closeness of the i®
alternative to ideal solution using the following
equation:

RC, - _ i=1,23,..n RC; €[0,1]

P 13
A d (13)

Step 7. By comparing RC; values, the ranking of
alternatives are determined. The higher the closeness
means the better the rank. Ranked the alternatives
starting from the value that closest to 1 and in
decreasing order.

5. Forecasting

In this study two different traditional time series
methods including decomposition methods and
smoothing methods were applied to the macro
economic data for forecasting. The methods and
regarding formulas are shown in this section. The
notation of Orhunbilge (1999) is used to explain the
time series methods.

5.1. Decomposition Methods

Decomposition methods are using for determining
secular trend, seasonal variation, conjuncture (cyclical
variation) and random fluctuation (irregular variation)

components in time series. It this study annual data
was used. Therefore 3 important trend function
including linear, quadratic and growth were
mentioned in this part of this study.

5.1.1. Least Squares Method for Determining
Trend

Least square method is one of the popular methods for
determining trend. X is the time variable (year, month,
etc.) in Y, = f(X) function. If the the sum of the
time series variable (X) is identified as zero the
estimation values of model parameters can be shown
as the following formulas. The trend of Y, can be
determined by least squares method. It is not very
easy to decide which function we should use as a
trend. By trying several functions and finding

minimum sum of squares of residuals, the suitable
trend functions can be found.

Zef =Z(yt —y{)2 = min

(14)
t=I1 t=1
5.1.2. Linear Trend Function
The linear trend function is shown as below:
y=a+bx+e, (15)

When the least squares method is applied the linear
trend function, the equations below are obtained.

For determining the minimum of this function the first
level derivatives should be done regarding to a and b
parameters.

Dy, =na+b) x
D oxy,=a) x+hy x’

By solving these equations the parameters a and b can
be found as follows:

a2V
n

b 2N
2%

5.1.3. Quadratic Trend Function

(17

(18)

(19)

(20)

If the observed data has a curved figure (in quadratic
trend function the mean of the data is increasing first
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than start decreasing or reverse) than quadratic trend
function can be used.

2
y=a+bx+cx" +e,
n

Yer=>(y,-y)
t=1

:i(yt—a—bx—cxz)z =0

First order derivatives of the equation according to a,
b and ¢ parameters should be solved for writing the
quadratic trend function with using least squares
method. The equations below are the normal
equations. Three unknown can be found by solving
these three equations.

2]

Dy, =na+bY x+cd %’ 22)
Doxy =a) x+bd x*+c) X 23)
> xty =a) x*+by X +cy x* 24)
b= 29 25)

= Z "
5.1.4. Growth Trend Function

If the change of the y variable is nearly constant in
time, growth trend function can be used for this kind
of data. The growth trend function is shown below.

y, =ab” +e, (26)
D& =D (logy,~logy;)’
t=1 t=1
@n
=> (logy, —loga-— Xlogb)2 =0
t=1
Zlog Yy, =nloga+log bz X (28)
D xlogy, =loga) x+logh) X’ (29)
1
1og a= M (30)
n
x1
IOgb = M (31)

X

logy, =loga+xlogh (32)

5.2. Smoothing Methods

Random or/and coincidental fluctuations in weekly,
monthly, seasonal or annual time series data can be
removed or softened by smoothing methods. Six
smoothing methods including single moving averages,
Brown’s simple exponential smoothing method, linear
moving averages, Brown’s linear exponential
smoothing methods with single parameter, Holt’s
linear exponential smoothing with two parameters and
Brown’s quadratic exponential smoothing methods
are mentioned in this part of the study (Orhunbilge,
1999).

5.2.1. Single Moving Averages

Estimation can be done by using arithmetic mean of
number of certain (k) prior period of data. Single
moving average method gives the same importance
level to the past data for estimating future values.

ety e V)

= 33
yt+l k ( )
1 t
Via = >y, (34)
i=t—k+1
Vi, = % ——y;k +Y, (35)

5.2.2. Brown’s Simple Exponential Smoothing
Method

method for time series

thaty,, ¥,,..., ¥, has no significant trend or seasonal

It is a suitable

fluctuations. y{ is the estimation value for the time t.

Y;_,1s the observation data for the time t-1. & is a

smoothing constant. The constant & has the value
between 0 and 1.

Vi =ay_ +(1-a)y, (36)
yt’ =Y taly, — yt,—l) @37
Yi =Y, +ag (38)

5.2.3. Brown’s Simple Exponential Smoothing
Method

When moving averages method is applied the data
which has a significant trend, estimations are always
remains lower than actual values. To deal with this
situation “Linear Moving Averages” method was
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developed. The main idea of this method is the
calculation of second moving average.

r_ yt + yt—l + yt—2 +...t yt—k+l

A ” (39)
yro Yty * y{_kz ot Yk “0)
a =Yy +(Y-y)=2y -y, (41)
b, _L( "~y (42)
L

Voo = &, +bm (43)

[T}

The coefficient “m
estimated.

is the forecast period to be

5.2.4. Brown’s Linear Exponential Smoothing
Method with Single Parameter

Brown’s Linear Exponential Smoothing Method with
single parameter has some similarities with linear
moving averages method. But the difference between
first and second smoothing values is added into the
first smoothing value.

yi=ay +(1-a)y, (44)
y=ay +(1-a)y, (43)
a =y +(yi—y)=2y,-y/ (46)
b=y~ ¥)) 7)
Yom =8 +Bm (48)
5.2.5. Holt’s Linear Exponential Smoothing

Method with Two Parameter

It seems similar to previous method (Brown’s Linear
Exponential Smoothing Method with Single
Parameter). But in Holt’s Linear Exponential
Smoothing Method second smoothing is not used.
Trend values are smoothed directly. This adds
flexibility into the method. The parameters & and
7 have the values between 0 and 1.

i =ay, +(1-a)(y_, +b_,) (49)

btzy(yt’_yt’—l)+(l_7)bt—l (50)

yt+m = yt’ _btm (51)

The parameters & and y are the smoothing constants.

These parameters should be optimized for minimizing
the sum of error squares.

5.2.6. Brown’s Quadratic Exponential Smoothing
Method

When the time series are curved shape (quadratic,
third order or more) Brown’s quadratic exponential
smoothing technique is suitable for estimation. Third
parameter is added to the model. The equations for
quadratic exponential smoothing are below:

yi=ay +(1-a)y,, (52)
yi=ay +(1-a)y., (53)
r=ayl+(1-a) Y, (54)
a =3y -3y +y (55)
- *
2(1-a) (56)
[(6-5a)y,—(10-8a)y/+(4-3a) /]
2
C - - y! _Zy"+ ym 57
t (1 —a)2 ( t t ) (57)
Estimation equation can be shown as below:
yt+m =4 +btm+%ctm2 (58)

The selection of the a coefficient can be done as the
selection in previous methods.

6. Combining Forecasting and Multi
Criteria Decision Making
Techniques to Determine the Rank
of Alternatives

In analyzing the data, Analytical Hierarchy Process
(AHP) and Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) methodologies
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are used for the outranking of Bank alternatives.
Fig. 2 shows the steps of the proposed method.
To  apply proposed method financial
performance evaluation problem was solved. In
this financial performance evaluation there are 10
main criteria, 57 sub-criteria and 17 alternatives.

The hierarchical structure to select the best
performing bank is shown in Table 3. An
interview was performed with the financial
expert in order to identify weight

coefficients. Past experience and the back-ground of
the financial expert are utilized in the determination
of the criteria and 10 main, 57 sub-criteria to be used
for bank evaluation are established. The outputs of
the AHP are determined as the input of TOPSIS
method. Performance evaluation plays a major role in
planning and it is an essential analytical tool in
banks’ financial strategies. In this content, the
primary purpose of this

Determine the goal
(Past, current and future performance evaluations of
banks in Turkey)

.

Form the decision making tcam
(Financial expert(s))

"

Identify alternatives
(3 state banks, 9 private banks and 5 foreign banks
mn Turkey )

v

research is to evaluate the financial performances of
Turkish Banks. Annual time series data are used for
the period 2002 to 2011. The sample period is
dependent on annual data availability. The data was
gathered from the publications of the Banks
Association of Turkey. The sample includes 3 state
banks (Ziraat Bank, Halk Bank and Vakiflar Bank); 9
private banks (Akbank; Anadolubank; Sekerbank;
Tekstil Bank; Turkish Bank; Turk Ekonomi Bank;
Garanti Bank; Is Bank and Yap1 Kredi Bank) and 5
foreign banks (Denizbank; Eurobank Tekfen; Finans
Bank; HSBC Bank and ING Bank). Financial ratios
have been grouped as Capital Ratios, Balance Sheet
Ratios, Assets Quality, Liquidity, Profitability,
Income-Expenditure Structure, Share in Sector, Share
in Group, Branch Ratios and Activity Ratios as
described by the Banks Association of Turkey.

Determine the criteria based on the literature review
and experts' decisions
(Financial ratios have been grouped as described by
the Banks Association of Turkey

i ;

Forecast these 57 sub-ratios for the years 2012-
2015 using 2002-2011 data

.

Structure decision hierarchy
(10 mam financial ratios and 57 sub-ratios)

Select the best forecasting technique using
average of error square

v

.

Calculate the weights of the criteria using AHP

Calculate the weights of the criteria using AHP

v

.

Evaluate banks with TOPSIS method using AHP
weights

v

Evaluate banks with TOPSIS method using
AHP weights

.

Calculate closencss to the ideal solution

v

Calculate closeness to the ideal solution

v

Obtain the final rank
(For each year between 2002-2011)

Obtain the estimated final rank
(For each year between 2012-2015)

Idetify top performing banks for the years 2002- Estimate top performing banks for the years
2011 2012-2015

Figure 1. Steps of proposed method

As a result, 10 main criteria were used in evaluation
and decision hierarchy is established accordingly.
Decision hierarchy structured with the determined

banks and criteria is provided in Table 3. There are
four levels in the decision hierarchy structured for
bank performance evaluation problem. The overall
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goal of the decision process is ‘‘performance
evaluation of selected banks in Turkey” in the first
level of the hierarchy. The main financial ratios are on
the second level, sub-ratios are on the third level and
alternative banks are on the fourth level of the
hierarchy. After forming the decision hierarchy for the

problem, the weights of the criteria to be used in
evaluation process are calculated by using AHP
method. In this phase, the financial expert is given the
task of forming individual pairwise comparison
matrix by using the Saaty’s 1-9 scale.

Table 6. The pairwise comparison matrix main financial ratios

Cl C2 C3 C4 Coé C7 C8 C9 C10
Cl 1.00 600 3.00 400 200 500 800 9.00 7.00 6.00
C2 0.17 100 025 033 020 050 400 500 3.00 2.00
C3 033 400 1.00 200 050 300 600 7.00 500 4.00
C4 025 3.00 050 100 050 200 600 7.00 500 4.00
Cs 050 500 200 200 1.00 400 700 9.00 7.00 6.00
C6 020 200 033 050 025 1.00 500 6.00 400 3.00
C7 0.13 025 017 017 014 020 1.00 200 050 0.33
C8 0.11 020 0.14 0.14 0.11 0.17 050 1.00 033 025
C9 0.14 033 020 020 0.14 025 200 3.00 1.00 0.50
Clo | 017 050 025 025 017 033 300 400 2.00 1.00

Financial expert’s choice values (Table 6) are
calculated to form the pairwise comparison matrix
(Table 7). The results obtained from the calculations

ACTIVITY RATION
BRANCH RATIOS, TRY MILLION

SARE IN CROUP, %

SHARE IN SECTOR, %
INCOME-EXPENDITURE STRUCTURE, %
PROFITASILITY, %

“IQUDITY, %

ASSFETS QUALTTY, %

BALANCE SHEET RATIOS, %

CAPITAL RATIOS, %

based on the pairwise comparison matrix provided in
Table 6, are presented in Table 7.

Net Profit (Losses) / Total Assets (PROFITABILITY)
( 0,1057), Shareholders' Equity / Total Assets
(CAPITAL RATIOS) (0,1020), Consumer Loans /
Total Loans and Receivables (ASSETS QUALITY)
(0,0763), Shareholders' Equity / (Amount Subject to
Credit Risk + Market Risk + Operational Risk)
(CAPITAL RATIOS) (0,0736) and Net Profit
(Losses) / Total Shareholders' Equity
(PROFITABILITY) (0,0583) are determined as the
five important
performance of the banks by AHP.

most financial ratios for the

0.200 0.2%

0.1%

Figure 2. Resulting weights of main financial ratios obtained with AHP

FX Deposits / No. of Branches (BRANCH RATIOS)
(0,0010), FC Assets / FC Liabilities (BALANCE
SHEET RATIOS) (0,0011), TRY Deposits / No. of
Branches (BRANCH RATIOS) (0,0014), FC
Liabilities / Total Liabilities (BALANCE SHEET
RATIOS) (0,0014) and Non-Interest Income (Net) /
Other Operating Expenses (INCOME-
EXPENDITURE STRUCTURE) (0,0016) are
determined as the five least important financial ratios
for the performance of the banks by AHP.

Table7. Results of main criteria obtained by AHP

Criteria

Weights Amax, CI, RI CR
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CAPITAL RATIOS, % 0.285
BALANCE SHEET RATIOS, % 0.058
ASSETS QUALITY, % 0.145
LIQUIDITY, % 0.116 Amax = 10.59
PROFITABILITY, % 0.203 CI=10.0652 0.044
INCOME-EXPENDITURE STRUCTURE, % 0.081 RI=1.49
SHARE IN SECTOR, % 0.022
SHARE IN GROUP, % 0.016
BRANCH RATIOS, TRY MILLION 0.030
ACTIVITY RATIOS 0.043
Consistency ratios of the expert’s pairwise (BRANCH RATIOS) and 0,020 (ACTIVITY

comparison matrixes are calculated as 0,044 (Main
Financial Ratios), 0,027 (CAPITAL RATIOS), 0,038
(BALANCE SHEET RATIOS), 0,045 (ASSETS
QUALITY), 0,042 (LIQUIDITY), 0,064
(PROFITABILITY), 0,037 (INCOME-
EXPENDITURE STRUCTURE), 0,008 (SHARE IN
SECTOR), 0,008 (SHARE IN GROUP), 0,025

RATIOS). They all are less than 0.1. So the weights
are shown to be consistent and they are used in the
financial performance evaluation. The most important
criterion is “Net Profit (Losses) / Total Assets”
(0.1057) and the least important criterion is “FX
Deposits / No. of Branches” (0.0010).

Table 8. Global weights obtained by AHP

Rank FINANCIAL RATIOS SUB RATIOS \S:I);l?tls
1 PROFITABILITY, % Net Profit (Losses) / Total Assets 0.1057
2 CAPITAL RATIOS, % Shareholders' Equity / Total Assets 0.1020
3 ASSETS QUALITY, % Consumer Loans / Total Loans and Reciv. 0.0763
4 CAPITAL RATIOS, % ;?:Eef()ol(;ziticrlzllt}é i/S(kl?mount Subject to Credit Risk + Market 0.0736
5 PROFITABILITY, % Net Profit (Losses) / Total Shareholders' Equity 0.0583
6 LIQUIDITY, % Liquid Assets / Total Assets 0.0494
7 CAPITAL RATIOS, % (Shareholders' Equity-Permanent Assets) / Total Assets 0.0449
8 ASSETS QUALITY, % Total Loans and Receivables / Total Deposits 0.0448
9 PROFITABILITY, % Net Profit (Losses) / Paid-in Capital 0.0293
10 CAPITAL RATIOS, % Net on Balance-sheet Position / Total Shareholders' Equity 0.0289
11 LIQUIDITY, % Liquid Assets / Short-term Liabilities 0.0286
12 INCOME-EXPENDITURE STRUCTURE, % Interest Income / Total Assets 0.0248
13 LIQUIDITY, % Liquid Assets / (Deposits + Non-Deposit Funds) 0.0217
14 CAPITAL RATIOS, % Shareholders' Equity / (Deposits + Non-Deposit Funds) 0.0180
15 BALANCE SHEET RATIOS, % TC Assets / Total Assets 0.0176
16 INCOME-EXPENDITURE STRUCTURE, % Interest Income / Total Expenses 0.0176
17 ACTIVITY RATIOS Total Operating Income / Total Assets 0.0162
18 ASSETS QUALITY, % Financial Assets (Net) / Total Assets 0.0160
19 BALANCE SHEET RATIOS, % Total Deposits / Total Assets 0.0128
20 INCOME-EXPENDITURE STRUCTURE, % Total Income / Total Expense 0.0123

21 SHARE IN SECTOR, % Total Deposits (SHARE IN SECTOR, %) 0.0118
22 LIQUIDITY, % TC Liquid Assets / Total Assets 0.0107
23 ACTIVITY RATIOS Personnel Expenses / Other Operating Expenses 0.0106
24 BRANCH RATIOS, TRY MILLION Net Income / No. of Branches 0.0106
25 CAPITAL RATIOS, % On Balance-sheet FC Position / Shareholders' Equity 0.0103
26 PROFITABILITY, % Income Before Taxes / Total Assets 0.0101
27 BALANCE SHEET RATIOS, % TC Deposits / Total Deposits 0.0095
28 INCOME-EXPENDITURE STRUCTURE, % Interest Expense / Total Expenses 0.0090
29 SHARE IN GROUP, % Total Deposits (SHARE IN GROUP, %) 0.0086
30 ASSETS QUALITY, % Total Loans and Receivables / Total Assets 0.0083

Table 8. Global weights obtained by AHP (Continued)
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Rank FINANCIAL RATIOS SUB RATIOS \gl(l)gbl?tls
31 BRANCH RATIOS, TRY MILLION Total Deposits / No. of Branches 0.0072
32 CAPITAL RATIOS, % N(on+off) Balance-sheet Position / Total Shareholders' Equity 0.0070
33 ACTIVITY RATIOS g’:;:grtl)n/e{r E);ﬁe;:zt;r Reserve for Employee Termination 0.0069
34 SHARE IN SECTOR, % Total Assets (SHARE IN SECTOR, %) 0.0065
35 | BALANCE SHEET RATIOS, % TC Liabilities / Total Liabilities 0.0065
36 INCOME-EXPENDITURE STRUCTURE, % Interest Income / Interest Expense 0.0063
37 LIQUIDITY, % FC Liquid Assets / FC Liabilities 0.0057
38 BRANCH RATIOS, TRY MILLION Total Assets / No. of Branches 0.0048
39 SHARE IN GROUP, % Total Assets (SHARE IN GROUP, %) 0.0047
40 INCOME-EXPENDITURE STRUCTURE, % Net Interest Income After Specific Provisions / Total Assets 0.0044
s | acnvimy raos e Koers oy T | g00as
42 BALANCE SHEET RATIOS, % TC Loans and Receivables / Total Loans and Receivables 0.0043
43 SHARE IN SECTOR, % Total Loans and Receivables (SHARE IN SECTOR, %) 0.0036
44 INCOME-EXPENDITURE STRUCTURE, % Non-Interest Income (Net) / Total Assets 0.0032
45 BRANCH RATIOS, TRY MILLION Total Loans and Receivables / No. of Branches 0.0032
46 BALANCE SHEET RATIOS, % Funds Borrowed / Total Assets 0.0030
47 ACTIVITY RATIOS Other Operating Expenses / Total Asset 0.0028
48 SHARE IN GROUP, % Total Loans and Receivables (SHARE IN GROUP, %) 0.0026
49 INCOME-EXPENDITURE STRUCTURE, % Eso I;Lerest Income After Specific Provisions / Total Operating 0.0022
50 BRANCH RATIOS, TRY MILLION Total Employees / No. of Branches (person) 0.0021
51 BALANCE SHEET RATIOS, % FC Assets / Total Assets 0.0020
52 ACTIVITY RATIOS E:rsse(fgzeflo(rTl;‘Ir(I)lfsl;)r)llgeTll;e‘r(r)rllnatlon Benefit / Number of 0.0019
53 INCOME-EXPENDITURE STRUCTURE, % Non-Interest Income (Net) / Other Operating Expenses 0.0016
54 BALANCE SHEET RATIOS, % FC Liabilities / Total Liabilities 0.0014
55 BRANCH RATIOS, TRY MILLION TRY Deposits / No. of Branches 0.0014
56 BALANCE SHEET RATIOS, % FC Assets / FC Liabilities 0.0011
57 BRANCH RATIOS, TRY MILLION FX Deposits / No. of Branches 0.0010
Table 9. Input values sample of the TOPSIS analysis for the year 2011
Weights 0.0736 0.1020 0.0106 0.0028 0.0162
5 S?Zfﬁlszﬁegib?g;lg / Shaljeholders' Expllflrssezn/nglther Other Operating Total Operating
5 Credit Risk + Market EqutZS/e;l;Otal Operating Exp enAS::e/t Total Inco;nsesf/: t"i"otal
Risk + Operational Risk) Expenses
BANKS
Ziraat Bank 15.61 8.20 50.06 1.63 3.86
Halk Bank 14.30 9.48 42.42 1.89 5.54
Vakiflar Bank 13.38 10.43 42.96 2.18 4.96
Akbank 16.98 13.14 39.45 1.82 4.56
Anadolubank 16.96 14.54 66.78 3.23 5.81
Sekerbank 13.24 10.15 41.73 3.80 6.09
Tekstil Bank 15.86 14.75 60.07 2.78 4.22
Turkish Bank 32.09 17.10 53.24 3.38 3.73
Turk Ekonomi 14.23 11.06 41.99 3.62 4.71
Garanti Bank 16.89 11.99 38.93 2.19 5.41
Is Bank 14.07 11.09 52.26 2.15 5.05
Yapi1 Kredi Bank 14.69 10.82 42.31 2.49 5.39
Denizbank 15.65 10.98 48.92 3.40 6.37
Eurobank Tekfen 16.94 12.77 50.41 2.98 4.26
Finans Bank 17.18 12.33 43.43 341 6.49
HSBC Bank 16.14 11.58 42.32 4.36 6.36
ING Bank 14.19 11.21 46.34 3.99 5.22
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Finally, TOPSIS method is applied to rank the banks.
The priority weights of banks with respect to criteria,
calculated by AHP and shown in Table 8, can be used

as input of TOPSIS (Table 9). The weighted
normalized decision matrix can be seen from Table
10.

Table 10. Weighted evaluation for the bank evaluation for the year 2011

Shareholders'

é lg?;];jtgct/ t((?g(:(li?tt 1§Jhayeholders‘ Personnel Expepses / Other Operating ~ Total Operating

% Risk + Market quity / Total Other Operating Expenses / Total ~ Income / Total

[~4 . Assets Expenses Asset Assets

BANKS Risk +
Operational Risk)

Ziraat Bank 0.01650 0.01685 0.00270 0.00037 0.00290
Halk Bank 0.01511 0.01948 0.00229 0.00043 0.00416
Vakiflar Bank 0.01414 0.02142 0.00232 0.00049 0.00372
Akbank 0.01795 0.02700 0.00213 0.00041 0.00341
Anadolubank 0.01793 0.02987 0.00360 0.00073 0.00435
Sekerbank 0.01399 0.02086 0.00225 0.00086 0.00456
Tekstil Bank 0.01676 0.03031 0.00324 0.00063 0.00316
Turkish Bank 0.03391 0.03513 0.00287 0.00076 0.00279
Turk Ekonomi Bank 0.01504 0.02272 0.00226 0.00082 0.00353
Garanti Bank 0.01785 0.02462 0.00210 0.00049 0.00406
Is Bank 0.01487 0.02277 0.00282 0.00049 0.00378
Yapi Kredi Bank 0.01553 0.02224 0.00228 0.00056 0.00404
Denizbank 0.01654 0.02256 0.00264 0.00077 0.00477
Eurobank Tekfen 0.01791 0.02624 0.00272 0.00067 0.00319
Finans Bank 0.01816 0.02533 0.00234 0.00077 0.00487
HSBC Bank 0.01706 0.02380 0.00228 0.00098 0.00477
ING Bank 0.01500 0.02302 0.00250 0.00090 0.00391
Min or Max + + - - +
A" 0.03391 0.03513 0.00210 0.00037 0.00487
A 0.01399 0.01685 0.00360 0.00098 0.00279

By using TOPSIS method, the ranking of banks are
calculated. Table 11 shows the evaluation results and

final ranking of banks.

Table 11. TOPSIS results for the year 2011

Banks di” d RC;i

Ziraat Bank 0.041 0.041 0.500
Halk Bank 0.040 0.053 0.568
Vakiflar Bank 0.043 0.039 0.477
Akbank 0.036 0.044 0.551
Anadolubank 0.047 0.035 0.430
Sekerbank 0.055 0.026 0.315
Tekstil Bank 0.058 0.025 0.297
Turkish Bank 0.064 0.036 0.361
Turk Ekonomi Bank 0.056 0.025 0.309
Garanti Bank 0.033 0.050 0.601
Is Bank 0.041 0.041 0.496
Yapi Kredi Bank 0.043  0.041 0.487
Denizbank 0.037 0.055 0.600
Eurobank Tekfen 0.057 0.030 0.347
Finans Bank 0.038 0.051 0.575
HSBC Bank 0.047 0.036 0.429
ING Bank 0.060 0.025 0.293

Depends on the RCj values (Table 12), the ranking of
the alternatives from top to bottom order are Garanti
Bank, Denizbank, Finans Bank, Halk Bank, Akbank,
Ziraat Bank, Is Bank, Yapt Kredi Bank, Vakiflar
Bank, Anadolubank, HSBC Bank, Turkish Bank,
Eurobank Tekfen, Sekerbank, Turk Ekonomi Bank,
Tekstil Bank and ING Bank. Proposed model results
show that Garanti Bank is the best performing bank
for the year 2011 with RC value of 0.601.

Table 12. Performance ranking for the year 2011

RANK BANK RCi*
1 Garanti Bank 0.601
2 Denizbank 0.600
3 Finans Bank 0.575
4 Halk Bank 0.568
5 Akbank 0.551
6 Ziraat Bank 0.500
7 Is Bank 0.496
8 Yapi Kredi Bank 0.487
9 Vakiflar Bank 0.477
10 Anadolubank 0.430
11 HSBC Bank 0.429
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12 Turkish Bank 0.361 Depends on the RCj values (Appendix: Table 12-
13 Eurobank Tekfen 0.347 Table 14), the rankings of the alternatives for the
14 Sekerbank 0.315 years 2002-2011 are shown on Table 13.
15 Turk Ekonomi Bank 0.309
16 Tekstil Bank 0.297 Proposed model results show that Akbank is the best
17 ING Bank 0.293 performing bank during the years 2007-2011 and
2009-2011 (Table 14).
Table 13. Performance ranking for the years 2002-2011
BANK 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Akbank 4 1 1 3 3 2 5 1 1 5
Anadolubank 13 17 9 13 13 9 2 6 8 10
Denizbank 15 9 11 9 6 11 12 8 11 2
Eurobank Tekfen 7 15 14 15 17 17 17 17 17 13
Finans Bank 8 6 10 10 2 8 11 4 2 3
Garanti Bank 16 14 12 7 9 3 4 3 3 1
Halk Bank 2 4 5 8 5 5 8 9 5 4
HSBC Bank 3 2 4 2 4 4 1 5 9 11
ING Bank 12 10 7 4 14 14 15 13 15 17
Is Bank 11 7 8 6 10 6 6 7 6 7
Sekerbank 17 11 6 11 11 10 13 12 13 14
Tekstil Bank 5 16 17 16 16 15 16 15 14 16
Turk Ekonomi Bank 14 12 16 14 15 16 14 14 12 15
Turkish Bank 6 5 13 12 8 13 7 16 16 12
Vakiflar Bank 10 8 3 5 7 7 10 11 10 9
Yapi Kredi Bank 1 13 15 17 12 12 9 10 7 8
Ziraat Bank 9 3 2 1 1 1 3 2 4 6

Table 14. Performance ranking for the years 2007-2011 (5 years) and 2009-2011 (3 years)

Top Performing Banks During 2007-2011

Top Performing Banks During 2009-2011

Rank Bank Average Rank Bank Average
1 Akbank 2.8 1 Akbank 2.33
2 Garanti Bank 2.8 2 Garanti Bank 2.33
3 Ziraat Bank 32 3 Finans Bank 3
4 Finans Bank 5.6 4 Ziraat Bank 4
5 HSBC Bank 6 5 Halk Bank 6
6 Halk Bank 6.2 6 Is Bank 6.67
7 Is Bank 6.4 7 Denizbank 7
8 Anadolubank 7 8 Anadolubank 8
9 Denizbank 8.8 9 HSBC Bank 8.33
10 Yapi1 Kredi Bank 9.2 10 Yapi Kredi Bank 8.33
11 Vakiflar Bank 94 11 Vakiflar Bank 10
12 Sekerbank 12.4 12 Sekerbank 13
13 Turkish Bank 12.8 13 Turk Ekonomi Bank 13.67
14 Turk Ekonomi Bank 14.2 14 Turkish Bank 14.67
15 ING Bank 14.8 15 ING Bank 15
16 Tekstil Bank 15.2 16 Tekstil Bank 15
17 Eurobank Tekfen 16.2 17 Eurobank Tekfen 15.67
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7. Concluding Remarks

The operations of individual banks are roughly similar
throughout the world; they acquire, use and manage
funds to make a profit. In all countries, banks are
financial intermediaries in the business of earning
profits and the efficiency of banks can affect the
stability of the
effectiveness of the whole monetary system. Turkish
Banking Sector has changed drastically after the
financial crisis. The impact of 2000 and 2001 crises
on financial system especially on the Turkish Banking
sector was extensive. As mentioned, social and
economic reforms have been introduced in many areas
after the crises that includes restructuring of the
state  banks, restructuring of private banks,
enhancement of supervision and audit of banking
system and new legal arrangements and resolution
of non-performing loans. From the view of these
transforming activities, performance evaluation plays
a major role in planning and it is an essential
analytical tool in banks’ financial strategies. In this
content, the primary purpose of this research is to
evaluate the financial performances of Turkish Banks
for the period 2002 to 2011.

financial market and thus the

This research proposes a financial performance
evaluation model for banks that includes the
consideration of financial ratios. This model is then
applied to a case study for the financial performance
evaluation of 3 state banks (Ziraat Bank, Halk Bank
and Vakiflar Bank); 9 private banks (Akbank;
Anadolubank; Sekerbank; Tekstil Bank; Turkish
Bank; Turk Ekonomi Bank; Garanti Bank; Is Bank
and Yapt Kredi Bank) and 5 foreign banks
(Denizbank; Eurobank Tekfen; Finans Bank; HSBC
Bank and ING Bank) in Turkey. Total performance of
bank is divided into ten groups including Capital
Ratios, Balance Sheet Ratios, Assets Quality,
Liquidity, Profitability, Income-Expenditure
Structure, Share in Sector, Share in Group, Branch
Ratios and Activity Ratios as described by the Banks
Association of Turkey. After AHP analysis most
important ratios are found. Net Profit (Losses) / Total
Assets (Profitability) (0,1057), Shareholders' Equity /
Total Assets (Capital Ratios) (0,1020), Consumer
Loans / Total Loans and Reciv. (Assets Quality)
(0,0763), Shareholders' Equity / (Amount Subject to
Credit Risk + Market Risk + Operational Risk)
(Capital Ratios) (0,0736) and Net Profit (Losses) /
Total Shareholders' Equity (Profitability) (0,0583) are
determined as the five most important financial ratios

for the performance of the banks by AHP. Finally,
TOPSIS method is applied to rank the banks.

Our model shows that Akbank is the best performing
bank during the years 2007-2011 and 2009-2011. On
the other hand, critical changes happened for Garanti
Bank throughout years; it performs better than the
others and has the highest rank in 2011, whereas it has
the just before last rank (16th) after the 2001 financial
crisis.

Forecasting techniques are important tools in
operational management for creating realistic
expectations. In literature many different techniques
in the area of statistics were proposed for achieving
close estimations. This paper also shows evaluation of
the financial performance of banks combining
traditional forecasting techniques and multi criteria
decision making methods. Forecasting models are
applied the financial data of Turkish Banks during
2012-2015 based on 2002-2011 data. Results indicates
that Garanti Bank continue being leader and Ziraat
Bank and Denizbank will follow Garanti Bank during
years 2012-2015.
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Table 1. Results of capital ratios obtained by AHP

Criteria

Weights Amax, CI, RI CR

Shareholders' Equity / (Amount Subject to Credit Risk + Market Risk + Operational 0.259

Shareholders' Equity / Total Assets

(Shareholders' Equity-Permanent Assets) / Total Assets
Shareholders' Equity / (Deposits + Non-Deposit Funds)

On Balance-sheet FC Position / Shareholders' Equity

Net on Balance-sheet Position / Total Shareholders' Equity
N(on+off) Balance-sheet Position / Total Shareholders' Equity

0.358

0.158 Amax = 7.22

0.063 CI=0.0363 0.027
0.036 RI=1.32

0.101

0.024

Table 2. Results of balance sheet ratios obtained by AHP

Criteria Weights Amax, CI, RI CR
TC Assets / Total Assets 0,285
FC Assets / Total Assets 0,058
TC Liabilities / Total Liabilities 0,145

FC Liabilities / Total Liabilities
FC Assets / FC Liabilities
TC Deposits / Total Deposits

0,116 Amax = 9,44
0,203 CI=0.055 0,038
0,081 RI=145

TC Loans and Receivables / Total Loans and Receivables 0,022

Total Deposits / Total Assets
Funds Borrowed / Total Assets

0,016
0,030

Table 3. Results of assets quality ratios obtained by AHP

Criteria

Weights  Amax, CI, RI CR

Financial Assets (Net) / Total Assets
Total Loans and Receivables / Total Assets

0,110
0,057 Amax = 4,12

Total Loans and Receivables / Total Deposits 0,308 CI=0.041 0,045
Consumer Loans / Total Loans and Reciv. 0,525 RI=0,9
Table 4. Results of liquidity ratios obtained by AHP

Criteria Weights Amax, CI, RI CR
Liquid Assets / Total Assets 0,425
Liquid Assets / Short-term Liabilities 0,246 Amax = 5,19 0.042
TC Liquid Assets / Total Assets 0,093 CI=0.047 !
Liquid Assets / (Deposits + Non-Deposit Funds) 0,187 RI=1,12
FC Liquid Assets / FC Liabilities 0,049
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Table 5. Results of profitability ratios obtained by AHP

Criteria Weights  Amax, CL, RI CR

Net Profit (Losses) / Total Assets 0,520

Net Profit (Losses) / Total Shareholders' Equity 0,287 Amax = 4,17 0064

Income Before Taxes / Total Assets 0,050 CI=0.057 !

Net Profit (Losses) / Paid-in Capital 0,144 RI=0,9

Table 6. Results of income-expenditure structure ratios obtained by AHP

Criteria Weights  Amax, CI, RI CR
Net Interest Income After Specific Provisions / Total Assets 0,054
Net Interest Income After Specific Provisions / Total Operating 0,027
Non-Interest Income (Net) / Total Assets 0,039
Non-Interest Income (Net) / Other Operating Expenses 0,019 Amax = 9,44
Interest Income / Interest Expense 0,078 CI=0.054 0,037
Total Income / Total Expense 0,151 RI=145
Interest Income / Total Assets 0,305
Interest Income / Total Expenses 0,216
Interest Expense / Total Expenses 0,111

Table 7. Results of share in sector ratios obtained by AHP

Criteria Weights Amax, CI, RI CR
Total Assets 0,297 Amax = 3,01

Total Loans and Receivables 0,164 CI=0.005 0,008
Total Deposits 0,539 RI=0,58

Table 8. Results of share in group ratios obtained by AHP

Criteria Weights Amax, CI, RI CR
Total Assets 0,297 Amax = 3,01

Total Loans and Receivables 0,164 CI=0.005 0,008
Total Deposits 0,539 RI=0,58

Table 9. Results of branch ratios obtained by AHP

Criteria Weights Amax, CI, RI CR

Total Assets / No. of Branches 0,159

Total Deposits / No. of Branches 0,237

TRY Deposits / No. of Branches 0,046 Amax = 7.20

FX Deposits / No. of Branches 0,032 CI=0.033 0,025

Total Loans and Receivables / No. of Branches 0,106 RI=1.32

Total Employees / No. of Branches (person) 0,070

Net Income / No. of Branches 0,350

Table 10. Results of activity ratios obtained by AHP

Criteria Weights Amax, CI, RI CR
E‘I‘)ersonnel Expenses + Reserve for Employee Termination Benefit) / Total 0,160
(Pifsfnnel Expenses + Reserve for Employee Termination Benefit) / 0.102
Number of Personnel (Thousand TRY) !
Reserve for Employee Termination Benefit / Number of Personnel 0.043 Amax = 6.12 0,020
(Thousand TRY) ’ ’
Personnel Expenses / Other Operating Expenses 0,249 CI=0.025
Other Operating Expenses / Total Asset 0,065 RI=1,24

Total Operating Income / Total Assets 0,379




Int. Jour. Of Latest Trends in Fin. & Eco. Sc.

550

Vol-3 No. 3 September, 2013

[E-Jvet Profilt (Losses) - Totsl Assets 0.1057
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Figure 1. Weights of financial ratios
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Table 11. Local and global weights of all criteria

FINANCIAL Local . Local Global
RATIOS Weights SUB RATIOS Min | Max | \yeishts | Weights

Shareholders' Equity / (Amount Subject to Credit Risk +
Market Risk + Operational Risk)

Shareholders' Equity / Total Assets

CAPITAL 0.2847 (Shareholders' Equity-Permanent Assets) / Total Assets
RATIOS, % Shareholders' Equity / (Deposits + Non-Deposit Funds)
On Balance-sheet FC Position / Shareholders' Equity
Net on Balance-sheet Position / Total Shareholders'

N(on+off) Balance-sheet Position / Total Shareholders'

0.2586 0.0736

>

0.3583 0.1020
0.1578 0.0449
0.0633 0.0180
0.0361 0.0103
0.1015 0.0289
0.0244 0.0070

TC Assets / Total Assets 0.3023 0.0176

FC Assets / Total Assets 0.0351 0.0020

TC Liabilities / Total Liabilities 0.1111 0.0065

BALANCE FC Liabilities / Total Liabilities 0.0244 0.0014
SHEET 0.0583 FC Assets / FC Liabilities 0.0184 0.0011
RATIOS, % TC Deposits / Total Deposits 0.1634 0.0095

0.0730 0.0043
0.2204 0.0128
0.0518 0.0030
0.1101 0.0160

TC Loans and Receivables / Total Loans and Receivables
Total Deposits / Total Assets

Funds Borrowed / Total Assets

Financial Assets (Net) / Total Assets

LT T I T I B I T A I BB I B I T B R I IR B T B R I B B I I B A T B

ASSETS Total Loans and Receivables / Total Assets 0.0572 0.0083
QUALITY, 0.1454 - -

% Total Loans and Receivables / Total Deposits 0.3079 0.0448

Consumer Loans / Total Loans and Reciv. 0.5248 0.0763

Liquid Assets / Total Assets 0.4249 0.0494

Liquid Assets / Short-term Liabilities 0.2464 0.0286

LIQUol/‘]))lTY’ 0.1162 TC Liquid Assets / Total Assets 0.0925 0.0107

Liquid Assets / (Deposits + Non-Deposit Funds) 0.1867 0.0217

FC Liquid Assets / FC Liabilities 0.0495 0.0057

Net Profit (Losses) / Total Assets 0.5196 0.1057

PROFITABI Net Profit (Losses) / Total Shareholders' Equity 0.2866 0.0583

0.2035

LITY, % Income Before Taxes / Total Assets 0.0499 0.0101

Net Profit (Losses) / Paid-in Capital 0.1439 0.0293

Net Interest Income After Specific Provisions / Total 0.0542 0.0044

Ig;; i:ttienr;sltnlél;;réle After Specific Provisions / Total X 00267 0.0022

INCOME- Non-Interest Income (Net) / Total Assets X 0.0393 0.0032

EXPENDIT Non-Interest Income (Net) / Other Operating Expenses X 0.0194 0.0016

STRIIIJRCI?[‘UR 00813 Interest Income / Interest Expense X 0.0778 0.0063

E, % Total Income / Total Expense X 0.1507 0.0123

Interest Income / Total Assets X 0.3050 0.0248

Interest Income / Total Expenses X 0.2163 0.0176

Interest Expense / Total Expenses X 0.1106 0.0090

Total Assets (SHARE IN SECTOR, %) X 0.2973 0.0065

SSEIE‘}I(‘)?{’ITA) 0.0219 | Total Loans and Receivables (SHARE IN SECTOR, %) x| 01638 | 0.0036

Total Deposits (SHARE IN SECTOR, %) X 0.5390 0.0118

Total Assets (SHARE IN GROUP, %) X 0.2973 0.0047

éﬁgﬁi{i 0.0159 Total Loans and Receivables (SHARE IN GROUP, %) X 0.1638 0.0026

Total Deposits (SHARE IN GROUP, %) X 0.5390 0.0086

Total Assets / No. of Branches X 0.1590 0.0048

Total Deposits / No. of Branches X 0.2375 0.0072

BRANCH TRY Deposits / No. of Branches X 0.0462 0.0014

RI,‘I:I;‘?S’ 0.0302 FX Deposits / No. of Branches X 0.0318 0.0010

MILLION Total Loans and Receivables / No. of Branches X 0.1056 0.0032

Total Employees / No. of Branches (person) X 0.0696 0.0021

Net Income / No. of Branches X 0.3504 0.0106




552

Int. Jour. Of Latest Trends in Fin. & Eco. Sc. Vol-3 No. 3 September, 2013

L R W :
(Personnel Expenses + Reserve for Employee
Termination Benefit) / Number of Personnel (Thousand X 0.1024 0.0044
ACTIVITY 0.0427 ;r{[e?;ve for Employee Termination Benefit / Number of
RATIOS Personnel (Thousand TRY) X 0.0434 0.0019
Personnel Expenses / Other Operating Expenses X 0.2488 0.0106
Other Operating Expenses / Total Asset X 0.0655 0.0028
Total Operating Income / Total Assets X 0.3794 0.0162
Table 12. Performance rankings for the years 2002 and 2003
Financial Performance of the banks for the year 2002 Financial Performance of the banks for the year 2003
RANK BANK RCi* RANK BANK RCi*
1 Yapi Kredi Bank 0.531 1 Akbank 0.666
2 Halk Bank 0.510 2 HSBC Bank 0.578
3 HSBC Bank 0.505 3 Ziraat Bank 0.520
4 Akbank 0.480 4 Halk Bank 0.500
5 Tekstil Bank 0.474 5 Turkish Bank 0.440
6 Turkish Bank 0.431 6 Finans Bank 0.434
7 Eurobank Tekfen 0.424 7 Is Bank 0.387
8 Finans Bank 0.419 8 Vakiflar Bank 0.377
9 Ziraat Bank 0.383 9 Denizbank 0.362
10 Vakiflar Bank 0.372 10 ING Bank 0.346
11 Is Bank 0.368 11 Sekerbank 0.339
12 ING Bank 0.359 12 Turk Ekonomi Bank 0.335
13 Anadolubank 0.315 13 Yapi Kredi Bank 0.323
14 Turk Ekonomi Bank 0.313 14 Garanti Bank 0.314
15 Denizbank 0.298 15 Eurobank Tekfen 0.297
16 Garanti Bank 0.277 16 Tekstil Bank 0.247
17 Sekerbank 0.233 17 Anadolubank 0.240
Table 13. Performance rankings for the years 2004 and 2005
Financial Performance of the banks for the year 2004 Financial Performance of the banks for the year 2005
RANK BANK RCi* RANK BANK RCi*
1 Akbank 0.672 1 Ziraat Bank 0.801
Ziraat Bank 0.620 2 Akbank 0.787
3 Vakiflar Bank 0.608 3 HSBC Bank 0.786
4 HSBC Bank 0.565 4 ING Bank 0.783
5 Halk Bank 0.523 5 Vakiflar Bank 0.769
6 Sekerbank 0.495 6 Is Bank 0.762
7 ING Bank 0.482 7 Garanti Bank 0.748
8 Is Bank 0.481 8 Halk Bank 0.745
9 Anadolubank 0.471 9 Denizbank 0.742
10 Finans Bank 0.453 10 Finans Bank 0.731
11 Denizbank 0.444 11 Sekerbank 0.716
12 Garanti Bank 0.426 12 Turkish Bank 0.706
13 Turkish Bank 0.394 13 Anadolubank 0.705
14 Eurobank Tekfen 0.354 14 Turk Ekonomi Bank 0.685
15 Yapi Kredi Bank 0.338 15 Eurobank Tekfen 0.670
16 Turk Ekonomi Bank 0.318 16 Tekstil Bank 0.648
17 Tekstil Bank 0.268 17 Yapi Kredi Bank 0.196
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Table 14. Performance rankings for the years 2006 and 2007

Financial Performance of the banks for the year 2006 Financial Performance of the banks for the year 2007

RANK BANK RCi* RANK BANK RCi*
1 Ziraat Bank 0.648 1 Ziraat Bank 0.691
2 Finans Bank 0.604 2 Akbank 0.654
3 Akbank 0.561 3 Garanti Bank 0.645
4 HSBC Bank 0.544 4 HSBC Bank 0.614
5 Halk Bank 0.487 5 Halk Bank 0.570
6 Denizbank 0.477 6 Is Bank 0.564
7 Vakiflar Bank 0.461 7 Vakiflar Bank 0.553
8 Turkish Bank 0.442 8 Finans Bank 0.533
9 Garanti Bank 0.433 9 Anadolubank 0.459
10 Is Bank 0.417 10 Sekerbank 0.442
11 Sekerbank 0.318 11 Denizbank 0.399
12 Yapi Kredi Bank 0.317 12 Yapi Kredi Bank 0.399
13 Anadolubank 0.315 13 Turkish Bank 0.396
14 ING Bank 0.311 14 ING Bank 0.381
15 Turk Ekonomi Bank 0.297 15 Tekstil Bank 0.351
16 Tekstil Bank 0.281 16 Turk Ekonomi Bank 0.321
17 Eurobank Tekfen 0.265 17 Eurobank Tekfen 0.300

Table 15. Performance rankings for the years 2008 and 2009

Financial Performance of the banks for the year 2008 Financial Performance of the banks for the year 2009
RANK BANK RCi* RANK BANK RCi*
1 HSBC Bank 0.566 1 Akbank 0.627
Anadolubank 0.565 2 Ziraat Bank 0.606
3 Ziraat Bank 0.562 3 Garanti Bank 0.600
4 Garanti Bank 0.544 4 Finans Bank 0.558
5 Akbank 0.541 5 HSBC Bank 0.539
6 Is Bank 0.503 6 Anadolubank 0.528
7 Turkish Bank 0.498 7 Is Bank 0.503
8 Halk Bank 0.466 8 Denizbank 0.499
9 Yapi Kredi Bank 0.461 9 Halk Bank 0.499
10 Vakiflar Bank 0.450 10 Yapi Kredi Bank 0.478
11 Finans Bank 0.428 11 Vakiflar Bank 0.477
12 Denizbank 0.416 12 Sekerbank 0.381
13 Sekerbank 0.402 13 ING Bank 0.380
14 Turk Ekonomi Bank 0.398 14 Turk Ekonomi Bank 0.368
15 ING Bank 0.343 15 Tekstil Bank 0.368
16 Tekstil Bank 0.334 16 Turkish Bank 0.357
17 Eurobank Tekfen 0.283 17 Eurobank Tekfen 0.277

Table 16. Performance rankings for the years 2010 and 2011

Financial Performance of the banks for the year 2010 Financial Performance of the banks for the year 2011

RANK BANK RCi* RANK BANK RCi*
1 Akbank 0.655 1 Garanti Bank 0.605
2 Finans Bank 0.630 2 Denizbank 0.599
3 Garanti Bank 0.630 3 Finans Bank 0.575
4 Ziraat Bank 0.626 4 Halk Bank 0.570
5 Halk Bank 0.568 5 Akbank 0.554
6 Is Bank 0.559 6 Ziraat Bank 0.499
7 Yapi Kredi Bank 0.544 7 Is Bank 0.497
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8 Anadolubank 0.526 8 Yapi Kredi Bank 0.488
9 HSBC Bank 0.502 9 Vakiflar Bank 0.478
10 Vakiflar Bank 0.470 10 Anadolubank 0.428
11 Denizbank 0.441 11 HSBC Bank 0.427
12 Turk Ekonomi Bank 0.428 12 Turkish Bank 0.358
13 Sekerbank 0.373 13 Eurobank Tekfen 0.345
14 Tekstil Bank 0.368 14 Sekerbank 0.311
15 ING Bank 0.344 15 Turk Ekonomi Bank 0.305
16 Turkish Bank 0.317 16 Tekstil Bank 0.293
17 Eurobank Tekfen 0.263 17 ING Bank 0.288

Table 17. Estimated financial performance rankings for the years 2012 and 2013

Estimated Performance of the banks for the year 2012 Estimated Performance of the banks for the year 2013

RANK BANK RCi* RANK BANK RCi*
1 Garanti Bank 0.680 1 Garanti Bank 0.685
2 Ziraat Bank 0.637 2 Ziraat Bank 0.626
3 Akbank 0.574 3 Denizbank 0.580
4 Halk Bank 0.573 4 Is Bank 0.577
5 Is Bank 0.569 5 Halk Bank 0.574
6 Denizbank 0.568 6 Akbank 0.551
7 Finans Bank 0.558 7 Anadolubank 0.545
8 Anadolubank 0.538 8 Finans Bank 0.543
9 HSBC Bank 0.491 9 Yapi Kredi Bank 0.492
10 Yapi Kredi Bank 0.469 10 HSBC Bank 0.472
11 Vakiflar Bank 0.461 11 Vakiflar Bank 0.447
12 Sekerbank 0.428 12 Sekerbank 0.434
13 Turk Ekonomi Bank 0.385 13 Turk Ekonomi Bank 0.391
14 Turkish Bank 0.342 14 Turkish Bank 0.333
15 ING Bank 0.320 15 ING Bank 0.311
16 Tekstil Bank 0.309 16 Tekstil Bank 0.308
17 Eurobank Tekfen 0.278 17 Eurobank Tekfen 0.278

Table 18. Estimated financial performance rankings for the years 2014 and 2015

Financial Performance of the banks for the year 2014 Financial Performance of the banks for the year 2015
RANK BANK RCi* RANK BANK RCi*
1 Garanti Bank 0.685 1 Garanti Bank 0.684
Ziraat Bank 0.611 2 Denizbank 0.598
3 Denizbank 0.589 3 Ziraat Bank 0.598
4 Is Bank 0.583 4 Is Bank 0.593
5 Halk Bank 0.571 5 Halk Bank 0.570
6 Anadolubank 0.548 6 Anadolubank 0.551
7 Akbank 0.530 7 Yapi Kredi Bank 0.532
8 Finans Bank 0.528 8 Akbank 0.516
9 Yapi Kredi Bank 0.511 9 Finans Bank 0.515
10 HSBC Bank 0.456 10 Sekerbank 0.446
11 Sekerbank 0.439 11 HSBC Bank 0.445
12 Vakiflar Bank 0.436 12 Vakiflar Bank 0.432
13 Turk Ekonomi Bank 0.397 13 Turk Ekonomi Bank 0.405
14 Turkish Bank 0.326 14 Turkish Bank 0.322
15 Tekstil Bank 0.309 15 Tekstil Bank 0.313
16 ING Bank 0.304 16 ING Bank 0.302
17 Eurobank Tekfen 0.280 17 Eurobank Tekfen 0.288
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Table 19. Forecasting example for the “Shareholders' Equity / (Amount Subject to Credit Risk + Market Risk + Operational Risk)” parameter

Shareholders' Equity / (Amount Subject to Credit Risk + Market Risk + Operational Risk)

Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 Forecasting Method
Ziraat Bank 720 951 50.6 477 395 254 201 232 192 156 | 1597 1429 12.60 10.92 Linear Moving Averages
Halk Bank 102.0 993 589 49.6 320 20.0 145 16.0 159 143 | 12.71 11.62 10.70 9.92 Power Trend Function
Vakiflar Bank 149 149 173 254 197 154 143 154 144 134 | 1437 1398 13.60 13.21 Linear Trend Function
Akbank 39.1 445 362 214 207 189 182 225 206 17.0 | 1540 1437 1342 12.54 Logarithmic Trend Function
Anadolubank 139 143 150 141 152 143 185 200 188 17.0 | 1694 1698 17.01 17.04 S Trend Function
Sekerbank 104 165 158 202 167 168 147 163 140 132 | 1535 1537 1539 1541 Growth Trend Function
Tekstil Bank 133 122 127 120 142 132 179 208 194 159 | 19.51 2030 21.09 21.88 Linear Trend Function
Turkish Bank 61.3 674 409 309 502 319 345 288 247 32.1 | 2589 2456 2323 2190 Linear Moving Averages
Tirk Ekonomi Bank | 154 149 143 123 143 149 177 177 144 142 | 1566 1578 1590 16.01 Linear Trend Function
Garanti Bank 127 166 168 151 141 154 161 212 196 169 | 1929 19.80 2032 20.83 Linear Trend Function
Is Bankas1 253 284 290 250 239 205 152 183 175 141 | 13.87 12.85 1190 11.03 Compound Trend Function
Yapi ve Kredi Bank 151 186 183 72 123 137 157 178 161 147 | 1512 1486 14.12 14.05 Single Moving Averages
Denizbank 190 182 189 141 155 132 172 190 164 156 | 1550 1531 1512 14.93 Exponential Trend Function
Eurobank Tekfen 30,5 267 266 226 169 21.8 179 260 203 169 | 17.11 1632 1556 14.85 Compound Trend Function
Finans Bank 8.6 127 141 135 168 13.0 160 18.0 16.7 17.2 | 1676 1635 1574 1493 Quadratic Trend Function
HSBC Bank 31.7 326 199 132 11.8 137 154 173 165 16.1 | 1455 1444 1435 14.27 S Trend Function
ING Bank 226 163 167 172 127 128 138 156 146 142 | 13.12 1291 1273 12.55 Power Trend Function




