LOAN AND PROFIT EFFICIENCY DYNAMICS OF THE LARGEST COMMERCIAL BANKS IN TURKEY
Dr. Yetkin Çınar(
Abstract

In recent years, falling interest and inflation rates led to lower profit margins in Turkish banking sector. In a more competitive environment, banks had to account for expenses and loan losses while increasing their loan supply to become more profitable. In this context, this study evaluates dynamic loan and profit efficiency patterns for the largest Turkish banks, between the years 2004 – 2009, in a quarterly basis. A three stage analysis is performed. Firstly, to test the homogeneity between banks, we used clustering methodology. Secondly, in order to deal with proper variables to measure financial performance, the objective importance weights of pre-selected financial ratios were determined via Shannon's entropy measure. After choosing the loan operation and profit performance related ratios as input and output variables, we evaluate dynamic loan and profit efficiency patterns of the largest Turkish banks via Data Envelopment Window Analysis.
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1. Introduction
Between the years 2004 and 2009, which is also selected as the analysis period in this study, Turkish economy can generally be characterized by falling interest rates and low inflation, decreasing public sector borrowing requirement, raising economic activity in the real sector, and capital inflow. These developments have led to a rapid growth in the banking sector but, have incurred lower profit margins and a competitive pressure. Faced with a more competitive environment, banks had to account for expenses and loan losses while increasing their loan supply and earnings to become more profitable. They made efforts to operate efficiently to support their sustainable growth (TBA, 2009). Therefore, it became more crucial for all stakeholders of the banks to continuously analyze the loan operations and profit efficiencies of the similar banks relative to each other.
In this context, this study provides an empirical analysis on the relative efficiency dynamics of the largest Turkish commercial banks over the period of 22 quarters from the end of 2003 to the first quarter of 2009. 

In efficiency analysis inputs and outputs of a production function are defined and weights of them are derived by means of an optimizing calculation. Based on that, units can be classified into efficient and inefficient, i.e. distinguish the efficient banks from the inefficient ones. In these studies both parametric and non parametric methodologies were used. There are many banking efficiency studies in the global literature and on Turkish banking sector (e.g., see Berger and Humphrey, 1997; Denizer et. al, 2007 for reviews). Non-parametric Data Envelopment Analysis (DEA) first introduced by Charnes et. al (1978), is the most widely used methodology for efficiency measurement. In these studies, it is mentioned that, there are three important complications. These are; need for sample homogeneity, proper variable selection, and treating with time series data. We deal with all of these issues in this study. 
First, by using a well known cluster analysis method, it is shown that two of the state banks among others had significantly different structural characteristics. Hence, for the sake of homogeneity, only the performances of well grouped banks are evaluated. 

After, a ratio analysis is performed in order to deal with the proper variables to measure financial performance. It is achieved by determining the objective importance weights of the pre-selected financial ratios via Shannon's “entropy” measure. 
As a result of this analysis we chose the loan operation and profit performance related ratios as input and output variables for the efficiency study. Then, we evaluate the loan and profit efficiency patterns of the largest Turkish banks via Data Envelopment Window Analysis which is a dynamic efficiency measurement method proposed by Charnes et. al (1985). 
Finally, empirical results and the observed efficiency trends are discussed and interpreted, in terms of banks’ ownership characteristics. 

The rest of this paper is organized as follows. Chapter 2 introduces the formal methodology used in this paper. In Chapter 3, data, variables and stages of the empirical application on performance and efficiency dynamics of Turkish Banking are presented and results are discussed. Chapter 4 concludes the paper.

2. Methodology: Bank Performance and Efficiency Evaluation
2.1 Determining Criteria Importance and Performance Evaluation

Performance evaluation can be treated as a particular multicriteria problem, in which n Decision Making Units (
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where
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 Then, using the Simple Additive Weighting (SAW) method in MCDM, the overall performance value of each
[image: image15.wmf]DMU

can be computed by

[image: image16.wmf]å

=

=

m

j

j

ij

w

z

SAW

1







(2)

The bigger SAW rating means a better performance value (Hwang and Yoon, 1981: 99).
However, since there are multiple stakeholders or decision makers of various interests in a bank performance evaluation problem, it is a difficult task to reach an agreement on the relative importance of the financial ratios and which should be used. To overcome this problem, a number of objective weighting processes are available to determine criteria importance. 
Objective weights of the financial ratios can be determined by Shannon's entropy concept, (Shannon and Weaver, 1947). This measure is based on the context-dependent concept of informational importance and well suited for measuring the relative contrast intensity of the banks performance ratings with respect to each financial ratio. Hence, weight computed by this measure indicates the amount of decision information that each financial ratio contains (Zeleny, 1982: 189; Hwang and Yoon, 1981:  99).
Formally, the entropy method begins with a normalization process using the values of matrix Z by the following specific formulation (Hwang and Yoon, 1981:  52-54):
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The amount of decision information contained in the matrix
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where 
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where
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represents the inherent contrast intensity of the criterion
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 for the problem (Deng, 2000: 190). This reflects that a criterion is less important for a specific problem if all alternatives have similar performance ratings for that criterion. 
The objective weight for each criterion
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Since
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 is less than or equal to one, the entropy weights are therefore always positive. 

Calculated objective weights of the criteria then can be used in the equation in (2) and SAW performance ratings of
[image: image35.wmf]DMUs

 can be determined.

2.2 Detecting Dynamic Efficiency Trends via DEA Window Analysis

In order to capture the variations of efficiency in multiple time periods, “DEA Window analysis” model was proposed by Charnes et. al (1985), as an extension of the original forms which are given in Charnes et. al (1978) and Banker et. al (1984). Originally, Data Envelopment Analysis (DEA) is a multi-factor productivity analysis model for measuring the relative efficiencies of a homogenous set of
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 in a static manner.  Windows analysis is a time dependent version of DEA. This model assesses the performance of a
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over time by choosing a “window” of w observations for each
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. It works on the principle of moving averages (Yue, 1992), e.g., by moving the window by one period and repeating the analysis, efficiency trends across the w observations for a
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within the same data set can be detected.

There are a number of studies which utilizes this method in banking (Hartman and Storbeck, 1996; Yue, 1992; Webb, 2003; Asmild et. al, 2004). The banking industries which can be defined with a few number of  large participants controlling about 90% of the market, as the case in Turkey, to evaluate the industry’s performance over time there is a need to deal with the problem of a small number of
[image: image41.wmf]DMUs

compared to the number of relevant inputs and outputs. To overcome this problem using data envelopment analysis (DEA) window analysis might be a proper choice.
Formally, consider n
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is denoted by sw and has n(w observations. Then the matrices of inputs and outputs are denoted as follows (Asmild et. al, 2004: 70):
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The efficiency ratings for i-th
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in the whole time period t, beginning at s-th period and the windows with the width of w, i.e. the optimal score for
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Here λ is a vector of weights assigned to each
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. The assumptions made on this vector determine the shape of the efficient frontier (envelopment) and the production return to scale with constraints 
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the Variable Return to Scale (VRS) (convexity) assumption is made Banker et. al (1984).
 The above problem is run n times to compute the relative efficiency scores for each of the
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3. Empirical Application: Analysis, Data and Results

3.1 Sample Selection and Homogeneity: Clustering Banks
Financial data of ten largest Turkish commercial banks over the 22 quarters in between 4th quarter of 2003 and 1st quarter of 2009 were obtained from the data base released by the Banks Association of Turkey (TBA). The banks initially included in the analyses and their ownership structures with their shares in the sector are given in Table 1 in alphabetical order.
Table 1 Banks included in the analysis
	Banks
	Abbreviation
	Ownership Structure*
	Share by Total Assets (%)**

	AkBank
	AKBNK
	Turkish Private
	11,7

	DenizBank
	DENIZ
	Foreign
	2,8

	FinansBank
	FINBN
	Foreign
	3,8

	INGBank
	INGBN
	Foreign
	2,2

	T.C.ZiraatBankası
	ZRBNK
	State-owned
	15,0

	T.GarantiBankası
	GARAN
	Turkish Private
	13,1

	T.HalkBankası
	HALKB
	State-owned
	7,3

	T.ISBankası
	ISBNK
	Turkish Private
	7,8

	T.VakıflarBankası
	VAKBN
	State-owned
	7,8

	YapıKrediBankası
	YKBNK
	Turkish Private
	9,0


(*)  BRSA classification. (**) As of March 2009.

Selection of a proper sample as homogeneous as possible is meaningful and required within the DEA relative efficiency measurement. In Aleskerov et. al (1997) and Aleskerov et. al (2001) it was shown that Turkish banking sector shows a heterogeneous characteristic. Following these studies, we define four structural characteristics for the banks in order to cluster them into similar groups in terms of these dimensions for the sake of homogeneity. These variables and their representing structure aspects are shown in Table 2.
Table 2 Financial ratios used for clustering
	Variable
	Abbreviation
	Representing Structure

	Total Loans / Financial Assets (net)
	ASTSTR
	Asset Structure

	(FX Assets – FX Liabilities) / Equity
	NGFXPOS
	Net General FX Position

	Borrowed Loans / Total Deposits
	BLNDEP
	Liabilities Structure

	Total Loans / Total Deposits
	LNDEP
	Liquidity


We used hierarchical clustering technique, known as Ward’s method, by which clusters are merged so as to reduce the variability within a cluster, e.g., maximizing within-group homogeneity and between-group heterogeneity (Romesburg, 2004: 129-135). We applied this on the matrix of the mean values of the above mentioned variables of ten banks between all periods. The generated dendrogram plot diagram is presented in Figure 1. 
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As shown in Figure 1, two state-owned banks, i.e. ZRBNK and HALKB were very far grouped from the other banks. Therefore we will omit these banks from the further analyses. Cluster analysis also shows that VAKBN has similar structural characteristics as private Turkish Banks group which is a homogenous group within itself. Foreign banks are grouped together, as well. 
Further, analyzing the data set we see that foreign banks have the largest loan to financial securities and loan to total deposits ratios as their mean values in the analysis period. This indicates that major share in their funds is devoted to the borrowed loans from abroad, i.e. their borrowing facilities were better than the other groups of banks.

3.2 Variable Selection and Computing Performance Indexes via Objective-Weighted Additive Function: Utilizing The Entropy Measure

Selection of proper variables to define and to measure financial performance is always an extremely important decision (Denizer et. al, 2007). It is in particular so in using DEA for such measurements as different outcomes may result from different sets of variables used on the very set of institutions. 

In this context, first we try to find out the dominant factors of bank performance in the analysis period, and calculate an objectively weighted performance index on the internationally accepted ratio-based “CAMEL” methodology. A number of researches as well as the auditing agencies use this method in order to measure the financial performance of banks (Yeh, 1996; Aleskerov et. al, 2004). Banking Regulation and Supervision Agency (BRSA) in Turkey is computing and presenting such a performance index since the end of 2003. Selected variables are shown in Table 3, with their CAMEL category and expected direction of performance indication.
Table 3 Financial ratios used for CAMEL key performance indicators
	Variable
	Abbreviation
	CAMEL Category
	Expected Direction

	Shareholders’ Equity / Total Assets
	CAP
	Capital
	Benefit

	Liquid Assets / Deposits
	LQAST
	Liquidity
	Benefit

	 Total Loans / Deposits
	LNDEP
	Management
	Benefit

	Non-performing Loans / Total Loans
	NPLN
	Asset Quality
	Cost



	FX Assets / FX Liabilities
	FXPOS
	FX Liquidity
	Benefit

	(Net Interest Income + Net Non-Interest Income) / Total Assets
	NETIN
	Earning (Profit)
	Benefit




We perform a contemporaneous multicriteria ratio analysis on the mean values of the eight banks for all 22 quarters. A 22x6 matrix is constructed for the CAMEL performance indicators as in (1). Entropy weights have been calculated on the normalized values of this matrix via (3-6) and by using them, aggregated performance values were determined via SAW in (2). This approach is based on the assumption that, in an analysis period, more fluctuated indicator is the more important variable to analyze the performance of the banking sector. Computed entropy and equal weights of the performance indicators are given in Table 4.
Table 4 Objective Weights

	
	Variable

	
	CAP
	LQAST
	LNDEP 
	NPLN 
	FXPOS
	NETIN

	Equal Weights %
	16,70
	16,70
	16,70
	16,70
	16,70
	16,70

	Entropy Weights %
	9,90
	6,57
	19,04
	41,03
	1,54
	21,92


The highlighted values show the most important (most divergent) aspects of performance in the Entropy concept. It can readily be seen that ratios related with loan operations and to the profit generating behavior were the significant decision variables within the analysis period.
Figure 2 CAMEL performance indexes of Turkish Banking Sector with objective weights
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Figure 2 shows that the banking sector performance (calculated from the means of the eight banks in the analysis) is raised over time except fluctuations in between second quarter 2005 – third quarter 2006 and after the second quarter 2008. The difference between two sub-periods is due to the growth performance of the (real) economy, the performance index heavily weighted (entropy) by the ratios related with the credit risk (NPLN) performed better in the first fluctuation period than in the second (which is in 2008). 
Hence we can conclude that the crises in 2008 affected banking sector on its credit risk loading. So, we define the related input output variables and evaluate loan and profit efficiencies on the next stage.
3.3 Dynamic Loan and Profit Efficiency Trends of Banks

By choosing “non-performing loans” and “interest expenses” as inputs and “interest revenues” as output, as in Hartman and Storbeck (1996), we focus on the relative efficiency patterns of loan operations of the largest Turkish banks via DEA Window Analysis, over a period of 22 quarters with a window width of 4 (a year). By adding “non-interest expenses” and “non-interest revenues” to the “interest expenses” and “interest revenues” respectively, and repeating the analysis on the new ratios, the overall profit efficiencies were obtained as well. Following the methodology which is given in Yolalan (1996), these input output variables were defined as the ratios of total assets. Such input-output matrices were prepared in the format given in (7).
The results are shown and on Figure 3 for loan efficiency and on Figure 4 for profit efficiency analysis of banks. Calculations by the formulations given in (8-11) were performed using the program “EMS” provided by Scheel (2000).
Figure 3 Loan (Interest) Efficiency Patterns of the Banks
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It is seen from Figure 3 that foreign banks, which can be also characterized as ‘middle-scaled’, are stronger than Turkish private banks in terms of loan efficiency. Large-scaled Turkish banks which have higher total assets (see Table 1) improve their efficiencies when we consider the non-interest returns and expenses together with interest gains (Figure 4). On the other side, foreign banks lose their superior positions when also considering non-interest profits, particularly in the last four windows.
Figure 4 Profit (Interest+Non-Interest) Efficiency Patterns of the Banks
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Figure 3 and 4 also show that efficiencies have an increasing trend in Turkish banking sector over the analysis period.
4. Conclusion
The objective of this paper was to investigate the performance of the Turkish Banking sector and dynamic efficiency trends of the largest banks in the sector by the end of the year 2003 to the beginning of 2009, in a quarterly basis. It is shown that, utilizing a multicriteria analysis approach with objective weights of CAMEL performance indicators, and a DEA Window analysis with these selected input and output variables, gives a wider and cleaner perspective on performance evaluation.

Results show that, the performance and efficiency scores of the Turkish banking sector generally improved over time, except “fluctuations” in 2nd quarter of 2005 – 3rd quarter of 2006 and after the second quarter 2008. Fluctuations in 2005 and 2006 were related with liquidity or capital risk, but crisis in 2008 can be characterized by loan and profit losses (credit risk). This result confirms that credit risk is the main factor to be monitored or to be prevented in Turkish banking system in the near future. On the other hand, thanks to the increasing competition, and the effects of regularities on the banking sector, both performance and efficiencies in the sector are not dramatically decreased through the global crises. 
Individually, banks exhibit different efficiency patterns relative to each other. Largest foreign banks outperform the largest Turkish private banks, by means of loan efficiencies during the period – when we evaluate efficiency in terms of interest expenses and returns to total assets. But, large-scaled Turkish banks improve their efficiency scores when considering non-interest earnings plus interest returns (profit efficiency) due to their more diversified and larger portfolio. This conclusion indicates that in a more competitive environment, non-interest revenues from diversified financial services have a crucial role in bank management strategy.
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� In many applications criteria are grouped into “benefit” and “cost” categories. Benefit or “maximization” criteria (profit, income, etc.) are the ones whose values are considered to be the larger the better, and the cost criteria (loss, expense, etc.) are required to be “minimized”. In order to ensure the commensurability among different criteria and to create an aggregated single index, the decision matrix (1) usually needs to be normalized. Such normalization methods are given in Hwang and Yoon (1981: 30-31).


� It is stated in STAVÁREK (2006) that VRS assumption is more suitable for banking efficiency studies.
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