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Thesis Abstract

“Essays on the Globalization of the Turkish Banking Sector: The Reasons and the

Effects on Performance”

By

Sanli Pinar Ceyhan

Sound macroeconomic policies, increasing global liquidity and higher real
returns in developing countries play an important role in canalizing capital towards
developing markets. High growth potential backed by an increasing population,
falling inflation rates and the birth of the mortgage sector make Turkey an ideal
place to expand into.

This thesis aims to find the effects of globalization on the performance of the
Turkish banking sector. It examines the productivity change in the sector between
1990 and 2006, with an emphasis to the period after the 2001 crisis. Using DEA, the
Malmquist TFP Change Index and its mutually exclusive and exhaustive
components of efficiency and technological changes are found. Additionally,
technical efficiency change is further decomposed into pure technical and scale

efficiency changes. The productivity of the banking sector is found out to have

iii



increased and the main reason is technological improvement. An analysis with
respect to the ownership status reveals that foreign banks were the most efficient
group until 2001 after which state banks captured the first place. Moreover, the
analysis with respect to bank size reveals that before 2000, the most efficient bank
group was the medium-scale banks followed by small banks while the efficiency
scores converged after 2001.

Finally, this study examines the determinants of performance by conducting a
panel data fixed effects regression analysis. Efficiency change is found to be
negatively related to the number of branches while it is positively related to bank
capitalization. Moreover, a positive relationship is found between loan ratio and

performance.
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Tez Ozeti

Essays on the Globalization of the Turkish Banking Sector: The Reasons and the

Effects on Performance

Sanli Pinar Ceyhan

Gelismekte olan iilkelerde uygulanan saglam makroekonomik politikalar,
yiiksek reel faizler ve artan kiiresel likidite sermayenin bu iilkelere akisinda 6nemli
rol oynamistir. Yiiksek biiyiime potansiyeli, diisen enflasyon oranlari, artan niifus ve
mortgage sektoriiniin dogusu, Tiirkiye’nin yatirim cazibesini artirmistir.

Bu calismanin amaci, kiiresellesmenin Tiirk bankacilik sektoriiniin
performansi iizerine etkisini bulmaktir. Bu calismada, 1990 ve 2006 seneleri
arasinda sektoriin verimliligindeki degisim, ozellikle 2001 krizi sonrasma vurgu
yaparak incelenmektedir. Veri zarflama teknigi kullanilarak, Malmquist TFP
endeksindeki degisim ve bunun bilesenleri olan etkinlik degisimi ve teknik degisim
bulunmaktadir. Bunlara ek olarak, teknik degisim, saf teknik etkinlik ve Olcek
etkinligi degisimleri bilesenlerine ayristirllmaktadir. Yapilan analizlerde, sektordeki
verimliligin arttigi ve bunun temel nedeninin teknik etkinlikte ilerleme oldugu

bulunmustur. Sahiplik statiisiine gore yapilan analizde, 2001’e kadar yabanci



bankalarin en etkin bankacilik grubunu olusturdugu, bu tarihten sonra ise yerlerini
kamu bankalarina biraktigi goriilmiistiir. Banka biiyiikliigiine gore yapilan analize
gore ise orta Olcekli bankalar 2001 senesine kadar en etkin grup olarak bulunurken,
2001 sonrasinda, gruplarin etkinlik degerlerinde yakinsama gozlenmistir.

Son olarak, bu caligmada, sektoriin performansim1 belirleyen etkenler, panel
veri analizi sabit etki modeli kullanilarak belirlenmistir. Etkinlik degisimi, sube
sayistyla ters orantili bulunurken, sermaye orani ile dogru orantili bulunmustur.

Ayrica, performans, sektordeki kredi oranina bagl olarak arttigi gézlenmistir.
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CHAPTER I
MARKET DISCIPLINING ROLE OF CRISIS: THE RESTRUCTURING
OF THE TURKISH BANKING SECTOR

Introduction

The 2000 and 2001 crises are two events in the Turkish economic history with
sizable impacts on the financial system and especially on the Turkish banking sector
which occupies around three fourths of the financial system. The period before the
crises is marked by problems which were mainly caused by macroeconomic
instability reflected in high inflation numbers and a fluctuating growth pattern of the
economy. Income distribution was unfair and the informal economy was quite large.
High interest rates were keeping banks away from their intermediation duty. The
regulatory system was under the influence of political powers, legislation was weak
and many banks did not have sufficient capital to cope with financial crises. More
and more banks were founded in order to obtain profits without much concern for
the quality of the bank management (Steinherr et.al., 2004).

These weaknesses caused many banks with insufficient capital to declare
bankruptcy. To deal with this problem, the monetary policy had to be loosened and
the exchange rate regime was switched from the crawling peg to the floating.
However, the new exchange rate regime resulted in currency depreciation which left
the banks with insufficient capital in a difficult situation. Many banks which were
not run properly had to be closed down. Hence, the banking sector needed to be

restructured and the capital base of the banks needed to be strengthened. The trend



in the banking sector was switching from “opening up more and more banks” to
“good management” in order to make profit.

After the 2001 crisis, the Turkish Banking Regulation and Supervisory
Agency (BRSA) (which was founded in Sep. 2000 after a Banking Act was passed
in June 1999) changed its main objective from supervision to restructuring and
rehabilitation (Al and Aysan, 2006). The May 2001 Rehabilitation Program carried
out by the BRSA aimed at strengthening the private banks', restructuring the state
banks which constitute a large part of the Turkish banking sector, resolving the
banks taken over by Saving and Deposit Insurance Fund (SDIF) and increasing the
quality of supervision in the banking sector. This program helped state banks stop
being a significant reason of ‘liquidity risk’ for the markets (Aysan and Ceyhan,
2007a; Steinherr et. al., 2004).This restructuring and the liquidation of the sector by
the SDIF decreased the costs in the banking sector thanks to alternative delivery
channels such as internet and telephone banking, and this is reflected as higher
profitability and productivity in the sector. Moreover, the number of branches and
personnel decreased due to mergers and acquisitions following the crises such that
the number of banks in the sector decreased from fifty-nine banks in 2002 to fifty at
the end of 2006 (Cakar, 2003).

The 2001 crisis also increased the desire of foreign banks to take over Turkish
banks cheaply and make profits. In fact, foreign banks were the only group of banks
that made profits during September 2000-December 2001 period and were the ones
with the highest interest margin. After the crisis, Turkey experienced a great amount
of foreign bank entry. Some of the reasons of foreign bank entry are the increasing

population and per capita income, reforms carried out in the investment

" Through strengthening, private banks would comply with the international reporting and prudential
standards and improve their capital adequacy ratios.



environment, improving macroeconomic performance of the Turkish economy and
the birth of the mortgage sector. Furthermore, it is now easier to enter into the
Turkish market, corporate governance system is improving and there is better
auditing and regulation in the banking system (Tatari, 2005). However, the most
important reason is the high growth potential of the Turkish banking sector. This
can be observed from the fact that the depth of the financial sector increased
considerably after the crises period (Graph 1). Moreover, the asset size of the
banking sector increased from YTL 171.9 billion in 2001 to YTL 499.7 billion in
2006 reaching 86.7 percent of the financial sector. Profits of the sector also
increased from YTL 2.90 billion in 2002 to YTL 8.73 billion in 2006 (BRSA, Dec.
2006). Table 1 shows some performance indices for the Turkish baking sector
between 2003 and 2006. It can be seen that while the currency risk does not show
much improvement, profitability, liquidity and asset quality of the sector improved

over the period.

Table 1: Performance Index of the Turkish Banking Sector

PI1 Liquidity Equity Currency Ris] Profitability Asset Quality
12\2003 100,0 100,0 100,0 100,0 100,0 100,0
12\2004 100,3 100,6 99,6 100,1 99,8 101,3
12\2005 100,5 102,2 99,5 99,8 98,6 102,4
01\2006 100,5 100,2 99,9 99.4 100,7 102,4
02\2006 100,1 100,1 99.9 97,5 100,3 102,5
03\2006 100,4 100,7 99.6 98,3 100,9 102,6
042006 99,9 99,5 99.4 974 100,7 102,6
05\2006 99,6 98,9 97,9 97,6 100,5 102,8
0612006 99,9 99,3 97,6 99,2 100,5 103,0
07\2006 100,1 99.1 98,3 99,2 100,6 103,1
08\2006 100,4 99,7 98,7 99,6 100,9 103,1
092006 100,4 99.8 98,6 99.8 100,8 103,1
10\2006 100,5 100,1 99,3 99,3 100,9 103,2
11\2006 100,5 99,6 99,4 99,9 100,7 103,3
12\2006 100,9 1014 99,2 100,1 100,5 103,3

Source: Turkish BRSA, December 2006. 2006 figures are as of September 2006.



This study analyzes the situation of the Turkish banking industry for the
period after 1990, with the primary emphasis given to the period following the 2001
crisis. The preference for the period after 2001 relies partly on the fact that 1990s
are characteristically very volatile which makes it hard to examine the period.
However, since the crisis period, there has been more stability in the sector, which
helps us analyze the economic situation in the sector more easily. The situation can
be observed from Graph 2 depicting the real sector confidence index after 2000. In
the graph, the confidence to the financial sector is shown to be at a very low value
right after the 2001 crisis (BRSA, December 2006). However after the crisis, the
index value both increased and became more stable.

Graph 1: Financial Deepening Graph 2: Real Sector Confidence
Index

financial depth Graph2: Real Sector Confidence Index
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In this study, we attempt to find out how the crisis affected the performance of
the Turkish banking sector. Specifically, we look at how the productivity and
efficiency2 of the sector changed especially after 2001.For the efficiency and
productivity analysis we utilize a nonparametric method called Data Envelopment
Analysis. Defining banks as intermediary institutions in the financial sector collecting
deposits and giving out loans, the study employs the intermediation approach. We
define efficiency as the proportional reduction in inputs possible for a given level of
output in order to obtain the efficient use of inputs. Hence, input minimization
approach is used in this study to find out the bank(s) with the greatest input efficiency
in the sector.

The data come from the balance sheets of the banks included in our sample,
which is provided by the Banks Association of Turkey. Development banks have been
excluded due to their different structure and aim in the sector as well as different
environment in which they operate.

One major finding of our study is that the performance of different banking
groups (either with respect to bank size or with respect to ownership status) in the
sector converged after the crisis. All types of banks experienced efficiency gain
between 1990 and 2006. The higher efficiency values after 2001 not only result from
the inflation accounting practice but also result from clearing the banking system from
small and relatively inefficient banks following the crisis. Additionally, state banks
which exhibited the worst performance before 2001 became the leading banking
group with the highest efficiency values after 2001. This shows that the performance

of state banks can be improved considerably if they are managed properly.

* With the word "efficiency”, we mean “technical efficiency” unless otherwise stated.



Our results show that even though productivity declines at certain times during
the sample period, overall, there is productivity improvement in the sector. The main
source of this productivity increase is found out to be technological improvement after
2001, which confirms the existence of structural changes in the Turkish banking
sector.

We further decompose the technical efficiency change into pure technical
efficiency and scale efficiency changes. The scale efficiency increase is dominant
during the period before the 2001 crisis while the changes are only slight before 2001.
This supports the fact that mergers and acquisitions in the sector is bringing the
banking industry closer to its optimal size.

Our analysis with respect to bank size suggests that the efficiency scores
converge after 2001. For the period before 2001, however, the results indicate that the
most efficient bank group is the medium-scale banks, the banks mainly purchased by
foreign banks, followed by small banks. Large banks have been found the least
efficient due to the fact that they have the most scale inefficiency.

The plan of this paper is as follows. The following section gives a brief
introduction to the related literature. The third and the forth sections explain the
methodology and the data used. The fifth section gives the results together with the

underlying reasons, and the last section concludes.

Efficiency and Productivity Measurement for the Banking Industry:
Background for the Turkish Case

In the efficiency literature, there exist a considerable number of studies with the

aim of finding the performance change of economic units over a certain period of



time. Many of these examine the efficiency and productivity changes in the banking
sector following deregulation, privatization or an economic crisis.

Zaim (1995) analyzes the effects of liberalization on the performance of the
Turkish banks in terms of efficiency. However, it does not study the effects on
productivity nor does it give the decomposition of this change. The results indicate
that the Turkish banks became more efficient during the post-liberalization era.

Isik and Hassan (2003b) later classify the source of productivity changes as
efficiency change and/ or technological change during the 1992-1996 period. This
study shows that DEA methodology could be utilized to analyze the performance of
banks in transition countries. One finding is that following the 1994 crisis,
productivity declined mainly due to technological regress, the most affected banking
group being the foreign banks. They also look at the relationship between
productivity, bank size and crisis, and conclude that large banks were affected the
least from the crisis. In Isik and Hassan (2003a), the analysis is divided into two, one
using the off-balance sheet items and the other not. Both groups of results indicate that
the banking sector experienced productivity growth resulting not from technological
improvement, but from efficiency increase, which, in turn, is mainly driven by the
better resource management rather than the scale improvement. They find that it was
foreign banks followed by private ones whose performance improved the most after
the deregulation although the performances of public and private banks converged
during the period.

Green et al. (2003) and Naaborg (2003) are other studies analyzing the bank
performance in the Central and Eastern Europe in the late 1990s. Green et al. find that,
foreign banks are not significantly more efficient than domestic banks, either in terms

of cost advantage or in terms of economies of scale/scope. However, Naaborg



suggests that in spite of the superiority of foreign banks in terms of profitability, there
is convergence in the performances.

Another study for the transition countries is Bonin et al. (2005) which examines
the effect of ownership on bank efficiency over the period 1996-2000 using stochastic
frontier estimation procedure. They find that government owned banks are not
significantly less efficient than privately held banks, and that foreign owned banks are
more cost efficient than other banks and provide better service. They suggest,
therefore, that privatization on its own is not sufficient to enhance the efficiency of the
banking sector. However, in the Gilbert and Wilson (1998) study, which analyze the
effects of deregulation and privatization on the productivity of Korean banking sector
in the late 1980s, the productivity values are found to have increased during this
period. They suggest the reason as Korean banks’ altering their input & output mix
during this period.

Isik and Hassan (2002) examine the input and output efficiencies in the Turkish
banking industry for the period 1988-1996, and try to find a relationship between
variables of size, ownership, control and governance and variables of profit, cost,
allocative, technical, pure technical and scale efficiency. The intermediation approach
is used in this study which is the first nonparametric efficiency study that takes the
off-balance sheet items into account. The results from the DEA analysis indicate that
the cost and profit efficiencies of the banking industry increased over time. The main
reason of inefficiency is found out to be the technical inefficiency rather than the
allocative inefficiency. They find that the production efficiency in the industry fell
over time, and that bank size and efficiency are negatively correlated. Private banks
are found to be more efficient than public banks. Moreover, banks where the board

and the management are independent are more efficient than banks where they are not.



Furthermore, banks that operate under a holding company are found to be more
efficient than the independent banks.

Yildinnm (2002) studies the efficiency of the Turkish commercial banks during
the period 1988-1999. This study looks at the technical and scale efficiencies of the
banks using the DEA methodology. Scale efficiency, which is the main source of
inefficiency, and pure technical efficiency are found out to be very volatile during the
period when there was instability in the Turkish economy. Moreover, efficient banks
are found to be more profitable, and bank size is positively related to pure technical
and scale efficiencies.

Kasman (2002) examine the cost and scale efficiencies, and technological
improvement in the Turkish banking sector over the period 1988-1998 using Fourier-
flexible cost function. One finding is that the banking sector was inefficient in spite of
the increase in efficiency. However, the sector is found out to be scale efficient, and
there was technological improvement during 1988-1991 while technological regress
during 1992-1998.

Gamal and Inanoglu (2005) analyze the efficiency of the Turkish banking sector
during the 1990-2000 period using a parametric technique and suggest that although
state banks are efficient in terms of generating loans, they are inefficient in the sense
of labor utilization, which is one reason behind the idea of privatization. Another
finding of the paper is that special finance houses are relatively more efficient than
conventional domestic banks.

A similar study for the same period of time is conducted by Ozkan-Giinay and
Tektas (2006) utilizing the nonparametric DEA methodology. The study reveals that
the number of efficient banks in the sector and the mean efficiency values for different

groups of banks declined over time. Moreover, they also look at the sensitivity of the



efficiency values to the choice of outputs, and find sensitivity especially for foreign
banks. The effects of crises are more obvious if output variables are defined as income
rather than as deposits, loans and securities portfolio. In this study, the sample period
is restricted to 1990-2001 due to data insufficiency3, and the state banks are excluded
from the study. Our study attempts to fill in this gap in the literature by analyzing the
performance of commercial (private, state and foreign) banks in Turkey between 1990
and 2006, We are especially interested in the time period beginning with 2001 during

which the Turkish banking system passed through a radical structural change.

Methodology

Performance evaluation is a significant part of the management process that
provides firms with invaluable feedback for the ongoing operations, and helps them
keep competitive. One method in performance evaluation to measure productivity is
the ratio analysis. However, each ratio reflects the performance of a firm with respect
to a specific area of activity, and thus becomes inappropriate for the banking industry
which uses multiple inputs and multiple outputs. Moreover, in evaluating performance
using the optimization methods, the estimation of the efficient frontier requires that
we know the relationship among different efficiency measures, which is usually not

possible. However, one can also estimate the efficient frontier empirically by using

? The application of inflation accounting from 2001 to 2004 after which it was abolished due to declining
inflation rates made it hard to conduct performance evaluation for the period after 2001.

* Ozkan-Giinay and Tektas (2006) use personnel expenses, administrative expenses, and interest expenses
from the Income Statement as inputs. The financial statement items most affected by the inflation
accounting adjustment are the ones from the Income Statement and the “shareholder’s equity and
securities portfolio” items from the Balance Sheet. Therefore, as opposed to Ozkan-Giinay and Tektas
(2006), , we could use the unadjusted 2005 and 2006 numbers as well as the 2001-2004 adjusted numbers
thanks to our definition of inputs as “labor, capital and loanable funds” and the low inflation rates during
this period.
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observations from the firms, i.e. Decision Making Units (DMU), whose performances
are to be evaluated (Zhu, 2003).

There exist, therefore, two approaches in the estimation of frontier: (i)
parametric (stochastic frontier) methods, (ii) nonparametric (linear programming)
methods. In parametric methods, a certain form for the production function has to be
assumed, formulating the relationship of the efficient level of outputs to the level of
inputs. However, in nonparametric methods, no assumptions have to be made to
determine the form of the production function, but the frontier can be estimated
empirically using the input and output observations (Yildirim, 2002). In parametric
approaches it is assumed that a single estimated regression line applies to all the
observations. However, in nonparametric approaches, each DMU is analyzed
separately and has its own efficiency value relative to the whole sample (Jemric and
Vujcic, 2007). Among other advantages of using nonparametric techniques is that they
can easily work with production functions with multiple inputs and multiple outputs
and with Variable Returns to Scale. Moreover, they can give the technical and scale
efficiencies as well as the source of the scale efficiency without using input prices
(Fukuyama, 1993; Favero and Papi, 1995).

One nonparametric method that is widely used in the efficiency literature is Data
Envelopment Analysis (DEA). In this model, linear programming is used in order to
estimate the efficient frontier from the observations of inputs and outputs. The DEA

method works as follows:

Consider n observations on decision making units. Each observation, DMU ;
(j=1,2,....n), uses m inputs x; (i=1,2,...m) in order to produce s outputs Vi

(r=1,2,.....s). Efficiency is calculated by the ratio of weighted outputs to weighted

inputs. The efficiency, however, is not an absolute efficiency, but a relative one, i.e., a

11



DMU is efficient “compared to” other DMUs in the sample (Yildirim, 2002). The

efficiency of DMU ,is measured in the following way:

Zurym

max h, (u,v) = r=l subject to the constraints;

m

Z ViXio
=

N

Dy,

r=1

n
Z Vi
i=1

S 1’] :152,---,j0,-..,n

u 20,r=L2,..,s

where x;, is the observed amount of input i for the DMU;.

x,20,i=1,2,..n,j=12,...n.y

i ,; stands for the observed amount of output r for

DMU;. yrj20,r=1,2,...s,j=1,2,...,n. The variables u, and v, are the weights

determined by the above equation. Since the above problem has an infinite number of
solutions, Charnes-Cooper transformation is used to arrive at a linear programming

problem that is equivalent to the above linear fractional programming problem (Jemric

and Vujcic, 2007). Setting ZV,x. =1, the problem becomes:

i”vio
i=1

max z, = ZM, y,, subject to the constraints;

r=1

N m
Zu,yrj —Zv,xij <0,j=12,...,n
r=1 i=1

m
Z vx, =1
i=1
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In the DEA literature, there exist two approaches for the estimation of the
efficient frontier from these n observations. Input-oriented models find out the amount
that the inputs are to be proportionally decreased given a certain amount of output
while output-oriented models reveal the amount that the outputs are to be
proportionately increased given a certain amount of input. Since we define efficiency
as the proportional reduction in inputs possible for a given level of output in order to
obtain the efficient use of inputs, we do input minimization above to find the most
efficient bank(s) in the sector. The dual model for the above linear programming

model is as follows (Zhu, 2003):

6 =miné subject to the constraints;

n
Zﬂjxl.j <6x, i=1,2,...,m;
j=1

where DMU, represents one of the n DMUs. x, is the ith input and y, is the rth
output for DMU, . Here, the optimal value satisfies the condition 8" <1. @ is the

(input-oriented) efficiency score of DMU,. If 8 =1, the input levels can no longer

13



be reduced proportionally and DMU ,is on the efficient frontier, i.e., there is no other

DMUs that operate more efficiently than this DMU. This is an envelopment model

with Variable Returns to Scale.

If the condition 2/1]. =1 is removed from the model, it becomes a Constant
j=1

Returns to Scale (CRS) model in which the frontier exhibits CRS. If this condition is

replaced Withz/lj <1, then it is called Non-Increasing RTS (NIRS) envelopment

Jj=1

model. If the condition is replaced wichﬂj 21, then it is called Non-Decreasing
j=1

RTS (NDRS) envelopment models (Zhu, 2003).

Since one of our aims is to find the change in the productivity of banks, we are
interested in finding out the Malmquist Total Factor Productivity Change (TFPCH)
Index over the sample period. The DEA type Malmquist productivity index originates
from the Malmquist Index presented in Malmquist (1953). In this study, the input of a
firm at two time periods was compared according to the maximum factor by which the
input in one period could be decreased and the firm could still produce the same level
of output in the other period. Caves et al. (1982) extended this model to define the
Malmgquist productivity index, and the DEA type Malmquist productivity index was
later developed by Fare at al. (1994) (Zhu, 2003).

This index is defined as the multiplication of the efficiency change (EFFCH)
(how closer a bank approaches to the efficient frontier: “catching up” or “falling
behind” effect) and the technological change (TECCH) (how much the efficient

frontier shifts: technical progress or regress).

14



Suppose each DMU; (j=1,2,.....,n) uses a vector of inputs x’ = (x,,...,x, ) in
order to produce a vector of outputs y; =(y Jr y;.) at each time period t=1,2,...,T.

From ¢ to t+1 DMU,’s efficiency may change and/or the frontier may shift. The

following steps are used to calculate the Malmquist productivity change index (Zhu,

2003).

(i) Comparison of x!to the frontier at time ¢, i.e., calculation of &)(x!,y’)using

the following input-oriented CRS envelopment model:

6;(x,,y!)=miné, subject to the constraints;

n
t t
z/?,jxj <6 x
=1

LAY 2,
j=1

/1]. >0,j=1..,n

where x) =(x|,,...,x,,) and ¥ =(y,,,....y,,) are the input and output vectors of

DMU , among others.

(ii)) Comparison of xf)“ to the frontier at time ¢+/, 1.e., calculation

t+1 1+l +1y .,
of @ (x",y,"):

0" (x*, yi*') = min @, subject to the constraints;
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n
t+1 t+1
D AxT <6
j=1

n

Zij‘y;ﬂ > y(t]+1

=

2j >0,j=1,..,n

(iii) Comparison of x, to the frontier at time r+/, i.e., calculation

of @'(x!,y'):

0" (x!,y')=min@, subject to the constraints;

n
t+1 t
Zﬂjxj <6 x

=1

n
t+1 t
2 A2,
=

Zj >0,j=1..,n

(iv)Comparison of x'*' to the frontier at time ¢, i.e., calculation of &' (x'*', y'*'):
p o o y[)

0

0! (x™"', y'"')=min @, subject to the constraints;

o

n
t t+1
Z/ijxj <6 x
j=1

n
t t+1
2 AY 2,
j=1

2j >0,j=1,..,n

16



The input-oriented Malmquist productivity index is then presented in equation 1

M =

o

1 t t t+1 t t 172
{ g,y O,y (1)

6: (xr+1 y(t)+1) : 6;+1 (x[r}+1 , y(t)+1)

0

M ,shows the change in productivity from time ¢ to #+/. This value exceeds 1 if

there is productivity decline, is smaller than 1 if there is productivity improvement and
is equal to 1 if there is no productivity change between the periods.
With the decomposition given in equation 2, it is possible to measure the change

of technical efficiency and the shift of the frontier in terms of a specific DMU , .

t t t t+1 t+1 t+1 t+1 t t 172
eu(xu’ yo) |:60 (-x[, 5y0 ) 90 (-xoa yu):| (2)
) .

TR ICRR A M AER)

The first term on the right hand side measures the magnitude of the change in
technical efficiency (EFFCH) between time ¢ and t+ /. EFFCH is greater than, smaller
than or equal to 1 if there is efficiency decline, increase or no change, respectively.
The second term measures the shift in the frontier (TECCH) from time ¢ to r+1.
TECCH is greater than, smaller than or equal to 1 if there is efficiency decline,
increase or no change, respectively (Zhu, 2003).

Fare et al. (1994) used Variable Returns to Scale to further decompose the
efficiency change into the pure technical efficiency change (PEFFCH) and the scale
efficiency change (SECH). Pure technical efficiency is also known as the managerial
efficiency. A decision making unit has managerial inefficiency when the inputs used

to produce a given level of output is more than the required amount. Scale efficiency

17



is defined as the potential productivity gain from achieving optimal size of a firm. A
scale efficient firm produces where there are Constant Returns to Scale. If there is
Increasing Returns to Scale, it is optimal to expand the scale of production in order to
increase productivity. On the other hand, it is optimal to decrease the production level

if there is Decreasing Returns to Scale (Isik and Hassan, 2003).

Data

There are two approaches in the literature for performance evaluation:
Intermediation approach and production approach. The production approach suggests
that inputs such as capital and labor are used in order to “produce” outputs which are
defined as services to depositors and borrowers. This approach has one shortcoming
which is the problem of measurement of outputs. Although in many studies, the value
of these services is used as output, the number of accounts or the number of operations
on these accounts can also be utilized. The intermediation approach is less
problematic in this respect. Here, banks are defined as DMUs which use deposits
collected and funds borrowed from the financial system as inputs in order to provide
borrowers with loans. Thus, banks are financial institutions that compete in the market
for loans and deposits aiming to make profits from converting deposits into loans (Isik
and Reda, 2006; Tarim, 2001).

Production approach is generally used in studies which aim to find the cost
efficiency of banks while the intermediation approach is preferred when the total cost
of the whole banking sector and the competitive power of banks are concerned.
Accordingly, we use the intermediation approach like many other efficiency studies in

the literature (Tarim, 2001; Zaim, 1995; Isik and Hassan, 2003, Isik and Reda, 2006).
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The inputs and outputs used in this study are as listed below:

Inputs:

1. Labor
2. Capital

3. Loanable Funds

Labor is defined as the number of full time employees on the payroll while
capital is the property and equipment. Loanable funds is the sum of deposits, funds

borrowed and marketable securities issued.

Outputs:

1. Short term credits
2. Long term credits
3. Off-balance sheet items

4. Other earning assets

Short- and long-term credits are defined as loans with less than and more than a
maturity of one year, respectively. Off-balance sheet items are the sum of guarantees
and warranties (letters of guarantee, bank acceptance, letters of credit, guaranteed pre-
financing, endorsements and others), commitments, foreign exchange and interest rate
transactions as well as other off-balance sheet items. Other earning assets include
money market securities, banks and other financial institutions, investments held to
maturity, securities available for sale and securities held for trading. This output

includes government bonds. Hence, through this analysis, this study utilizes one of the
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most important sources of income to the state and private banks (government bonds)

reflecting the main banking activities in Turkey especially trough 1990s.

Table 2: Bank classification with respect to size

Small banks’ Medium sized banks? Large banks?

ABN AMRO Bank N.V. Credit Lyonnais Turkey Demirbank T.A.S. AK Bank T.A.S.

Arap Tiirk Bankas1 A.S. Birlesik Tiirk Korfez Finans Bank A.S. T.C. Ziraat Bankas1 A.S.
Bankasi A.S.

Bank Europa Bankas1 A.S. Alternatif Bank A.S. HSBC Bank A.S. 2 T. Garanti Bankas1 A.S.

Bank Mellat Anadolubank A.S. Kocbank A.S. T. Halk Bankast A.S.

Citibank A.S. MNG Bank A.S. Yap1 ve Kredi Bankas1 A.$  T.Is Bankas1 A.S.

HSBC Bank A.S. 1 Tekfenbank A.S. Fortis Bank A.S. T. Vakiflar Bankasi T.A.O

JP Morgan Chase N.A. Banca di Roma S.P.A. Pamukbank T.A.S. T. Emlak Bankas1 A.S.

Oyak Bank A.S. Habib Bank Limited Etibank A.S.

Sekerbank T.A.S. Societe Generale(SA) Iktisat Bankas1 T.A.S.

Tekstil Bankast A.S. West LB AG Osmanli Bankas1 A.S.

Turkish Bank A.S. Bayindirbank A.S. Eskisehir Bankasi T.A.S.

Tiirk Ekonomi Bankas1 A.S.  Kentbank A.S. Interbank A.S.

Adabank A.S. Bank Ekspres A.S. Tiirk Ticaret Bankas1 A.S.

T. Imar Bankas1 T.A.S. EGS Bankas1 A.S. Toprakbank A.S.

Stimerbank A.S. Rabobank Nederland Denizbank A.S.

Milli Aydin Bankas1 T.A.S.  Credit Suisse First Boston
Bnp-Ak Dresdner Bank A.§. ING Bank N.V.

1ISmall banks: Banks with asset share of 1% or less, 2Medium scale banks: Banks with asset share of 1%-
5%, 3Large banks: Banks with asset share of 5% or more. Asset share is defined as the average asset
share of the banks over the sample period. HSBC Bank A.S. 1 and 2 represent the bank before and after
the acquisition of Demirbank T.A.S., respectively.

The data come from the bank balance sheets published by the Banks Association
of Turkey (BAT). The sample includes all the banks in Turkey except for the
development and investment banks because of their different function’ as well as their
small market shares® in the banking industry. We also exclude banks with insufficient
report of data. Since the period 1990-2000 is one of the most volatile periods in the
history of Turkish banking, the number of banks included in this study varies

throughout the sample period. Another reason of changing bank numbers is the

> Development and investment banks do not collect deposits. Instead, investment banks focus on
corporate finance, foreign exchange, mergers and initial public offerings while development banks
provide medium term finance to the industry and give government funds to the sectors with priority
for the government. (Etkin et al., 2000)

% Development and investment banks constitute 3.1 percent of the banking sector as of Dec. 2005.

20



unavailability of data for some sample years. Stimerbank was privatized in October
1995. This is the reason of the drop by one bank in the number of state banks and
increase by one bank in the number of private banks in 1996. Etibank was privatized
in December 1997 for the second time, and this is the reason of the decrease by one
bank in the number of state banks and increase by one bank in the number of private
banks in 1998. Moreover, as of July 2005, Turk Dis Ticaret Bankas1 A.S. changed
status from private commercial banks to foreign banks after the acquisition by Fortis
of 89.34 percent of this bank, and thus the number of private banks fell by one while

the number of foreign banks increased by one.

Empirical Results

We have examined the productivity change in the banking sector not only with
respect to fixed time periods7, but also with respect to changing frontiers® (Tables 3 &
4, respectively). Our results indicate that with respect to both 1990 and 2001, there has
been productivity improvement in the sector overall, and also for each banking group.
The only exception comes from the private bank group which showed slight
performance deterioration the year after the 2001 crisis. For this post-crisis year, state
banks showed a slight improvement. However, a bigger improvement comes from the
foreign banking group since foreign banks are not as much affected by the crisis in the
host country as domestic banks (Tschoegl, 2003). Our analysis with respect to

“changing frontiers” can be seen in Graph 3. It shows that except for the periods 1998

7 We take 1990 as the base year for the period before 2000, inclusive, for which there is no inflation
accounting adjustment and take 2001 for the period after 2001 for which the data are adjusted according
to inflation accounting. We have to divide our sample as such in order to deal with the problem of
inconsistency between these two groups of data.

¥ The base year for each period of analysis is the previous year.
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and 1999, the overall banking sector experienced productivity increase’. Moreover,
the number of years of productivity decline is the biggest for the state banks. This
shows that state banks are more volatile than both private and foreign banks in terms
of performance (Table 4). Furthermore, the reason of different behaviors (productivity
decline) in 1998 and 1999 is found out to be the choice of reference points (fixed vs.
changing)lo. In summary, we conclude that even though there may be productivity
declines between two successive periods, overall, there is productivity improvement in

the sector.

Graph 3: Malmquist Index with respect to
Bank Ownership
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? According to our definition of the Malmquist index, values smaller than one indicate productivity
improvement.

10 The result follows from the fact that both the fixed- and changing-frontier analysis using this time the

same banks reveal similar results: improvement in all years in the fixed frontier analysis vs. improvement
in all years but 1998 and 1999 in the changing frontier analysis.
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Table 3: Productivity change with respect to fixed frontiers

All Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 38 1,4255 0,6791 1,0130 1,4072 0,9015
92-90 38 1,1497 0,6754 1,0422 1,1031 0,7377
93-90 38 0,9301 0,6719 1,0588 0,8785 0,6009
94-90 38 0,8224 0,5948 1,0115 0,8130 0,4599
95-90 38 0,7580 0,5252 0,9740 0,7783 0,3635
96-90 38 0,8513 0,3263 1,0084 0,8443 0,2530
97-90 38 0,8633 0,2243 1,0503 0,8220 0,1680
98-90 38 0,8673 0,1767 1,0627 0,8161 0,1410
99-90 38 0,9157 0,1440 1,1466 0,7986 0,1182
2000-1990 38 0,8726 0,1069 1,0732 0,8131 0,0869
91-2000 (mean-ar) 0,9456 0,4125 1,0441 0,9074 0,3831
2001-2001 - - - - - -
2002-2001 22 1,0016 0,9869 1,0037 0,9980 0,9922
2003-2001 22 0,9993 0,8544 0,9970 1,0023 0,8569
2004-2001 22 1,0034 0,7537 1,0017 1,0017 0,7536
2005-2001 22 0,9744 0,6731 0,9951 0,9791 0,6548
2006-2001 21 0,9822 0,5916 1,0046 0,9777 0,5798
2002-2006(mean-ar) 0,9917 0,7756 1,0401 0,9647 0,7709
State Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 6 1,2973 0,7060 0,9514 1,3636 0,8587
92-90 6 1,3723 0,6551 1,1239 1,2210 0,8557
93-90 6 1,1339 0,7981 1,4545 0,7796 0,8740
94-90 6 0,7155 0,7882 1,0591 0,6756 0,5614
95-90 6 0,6889 0,6623 1,0479 0,6575 0,4341
96-90 5 0,7646 0,4722 1,0003 0,7644 0,3218
97-90 5 0,8046 0,3546 1,3115 0,6135 0,2464
98-90 4 0,8968 0,1997 1,3556 0,6616 0,1605
99-90 4 0,8288 0,1448 1,5286 0,5422 0,1134
2000-1990 4 1,1335 0,0958 1,7978 0,6305 0,1022
91-2000(mean-ar) 0,9636 0,4877 1,2631 0,7909 0,4528
2001-2001 - - - - - -
2002-2001 3 1,0532 0,9310 1,0000 1,0532 0,9777
2003-2001 3 1,0000 0,8575 1,0000 1,0000 0,8575
2004-2001 3 1,0000 0,7663 1,0000 1,0000 0,7663
2005-2001 3 1,0000 0,7305 1,0000 1,0000 0,7305
2006-2001 2* 1,0000 0,6302 1,0000 1,0000 0,6302
2002-2006(mean-ar) 1,0160 0,7949 1,0000 1,0160 0,8090
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Table 3: Productivity change with respect to fixed frontiers (continued)

Private Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 23 1,4620 0,6680 1,0310 1,4180 0,9077
92-90 23 1,0847 0,6758 1,0387 1,0443 0,6942
93-90 23 0,8146 0,6558 0,9756 0,8349 0,4984
94-90 23 0,7624 0,5759 0,9865 0,7728 0,4102
95-90 23 0,6853 0,5460 0,9359 0,7322 0,3484
96-90 24 0,7553 0,3357 0,9738 0,7756 0,2360
97-90 24 0,7803 0,2333 0,9784 0,7975 0,1609
98-90 25 0,8177 0,1936 1,0369 0,7886 0,1472
99-90 25 0,8396 0,1638 1,1013 0,7623 0,1242
2000-1990 25 0,7851 0,1253 0,9777 0,8030 0,0946
91-2000(mean-ar) 0,8787 0,4173 1,0036 0,8729 0,3622
2001-2001 - - - - - -
2002-2001 17 0,9927 1,0127 1,0047 0,9880 1,0113
2003-2001 17 0,9991 0,8520 0,9961 1,0030 0,8553
2004-2001 17 1,0019 0,7463 1,0022 0,9997 0,7435
2005-2001 16 0,9634 0,6540 0,9949 0,9684 0,6276
2006-2001 16 0,9688 0,5729 0,9997 0,9691 0,5505
2002-2006(mean-ar) 0,9852 0,7676 0,9995 0,9856 0,7576
Foreign Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 9 1,4177 0,6896 1,0081 1,4063 0,9144
92-90 9 1,1676 0,6879 0,9968 1,1713 0,7704
93-90 9 1,0896 0,6289 1,0076 1,0813 0,6805
94-90 9 1,0469 0,5143 1,0437 1,0030 0,5191
95-90 9 0,9899 0,3809 1,0219 0,9687 0,3551
96-90 9 1,1555 0,2203 1,1050 1,0458 0,2601
97-90 9 1,1174 0,1279 1,0968 1,0187 0,1433
98-90 9 0,9918 0,1195 1,0042 0,9876 0,1151
99-90 9 1,1660 0,0889 1,1028 1,0573 0,1036
2000-1990 9 0,9997 0,0606 1,0161 0,9839 0,0588
91-2000(mean-ar) 1,1142 0,3519 1,0403 1,0724 0,3920
2001-2001 - - - - - -
2002-2001 2 1,0000 0,8513 1,0000 1,0000 0,8513
2003-2001 2 1,0000 0,8697 1,0000 1,0000 0,8697
2004-2001 2 1,0220 0,7981 1,0000 1,0220 0,8200
2005-2001 3k 1,0070 0,7174 1,0040 1,0030 0,7244
2006-2001 3 1,0417 0,6658 1,0340 1,0075 0,7029
2002-2006(mean-ar) 1,0142 0,7805 1,0076 1,0065 0,7937

Source: Authors’ calculation., “mean-ar” stands for “arithmetic mean”. 2006 values are
as of September 2006. EFFCH= TFPCH/TECCH; SECH= EFFCH/PEFCH. * Increase
by one bank in the number of foreign banks is due to the changing status of Tiirk Dig
Ticaret Bankas1 A.S. acquired by Fortis Bank SA/N.V. from private banks to foreign
banks. * Drop by one bank in the number of state banks is due to data insufficiency for

T.C. Ziraat Bankas1 A.S.
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Table 4: Productivity change with respect to changing frontiers

All Banks # EFFCH TECCH PEFCH  SECH  TFPCH
90-90 R R R R R R
91-90 40 1,5102 06521  1,1256 13417 0,8790
92-91 41 1,1075 07302 1,1357 09751  0,7766
93-92 47 11268 07016 13978 08061  0,7369
94-93 46 08953 1,133 09621 09305  0,9668
95-94 46 14800 05694  1,0917 13556 0,7936
96-95 47 1,0920 08382  1,0129 1,0781  0,7700
97-96 45 13275 05942 1,0425 12734 0,7656
98-97 44 12128 08480  1,0782 1,1248  1,0187
99-98 47 09754  1,1039  1,0929 08925  1,0720
2000-1999 48 10818 08634 09855 1,0978 09317
91-2000 (mean-ge) 1,1657 077818  1,0869 10725 0.8639
2001-2001 - - - - - -
2002-2001 34 09583 1,0007 09725 09854 09678
2003-2002 35 09795 09413 1,0028 09768 09233
2004-2003 33 100114 08826 09979 10136 0,8899
2005-2004 32 10436 0,8009  1,0071 10362 0,8325
2006-2005 21 10105 09359 10117 0,9989  0,9460
2002-2006 (mean-ge) 1,0002 009097  0,9983 1,0019 09106
State Banks # EFFCH TECCH PEFCH  SECH  TFPCH
90-90 - - - - - -
91-90 6 10762 08501 09514 11312 0,8941
92-91 6 14242 08124  1,1754 12117 1,1246
93-92 6 16906  0.8557  2.,8846 05861  1,1668
94-93 6 06963  1,1761  0,6965 09996 08137
95-94 6 1,1951 07801  0,9078 13165 09248
96-95 5 12483 08812  0,9409 13267 10733
97-96 5 12935 07023  1,3895 0,9309 09150
98-97 4 11482 08943  0,9903 1,1594  1,0139
99-98 4 0,8904  1,1098  1,1217 07938 0,9688
2000-1999 4 14330 08193  1,2697 1,1286  1,1550
91-2000 (mean-ge) 11770 08782  1,1417 1,0309  0,9984
2001-2001 - - - - - -
2002-2001 3 09850  1,0578  1,0000 0,9850  1,0405
2003-2002 3 09257 09840  1,0000 09257 09107
2004-2003 3 09911 09240  1,0000 09911 09162
2005-2004 3 1,0099  0.8899 1,000 1,0099  0,8973
2006-2005 2% 10000 09216  1,0000 1,0000 09216
2002-2006 (mean-ge) 09819 09537  1,0000 09819  0,9359
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Table 4: Productivity change with respect to changing frontiers (continued)

Private Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -

91-90 21 1,67549  0,60049 1,236 1,3553 0,88904
92-91 21 1,05591 0,69745 1,234 0,8560 0,71679
93-92 28 0,86819  0,67408 1,127 0,7707 0,55490
94-93 27 0,94371  1,00910 0,978 0,9647 0,93782
95-94 26 1,58051 0,55783 1,164 1,3578 0,82917
96-95 28 1,03937 0,84125 1,051 0,9889 0,67464
97-96 27 1,31417  0,58963 0,960 1,3688 0,75894
98-97 28 1,28808  0,85079 1,130 1,1404 1,08476
99-98 30 0,92285 1,13581 1,017 0,9071 1,03614
2000-1999 30 1,07648  0,86143 0,974 1,1051 0,92489
91-2000 (mean-ge) 1,1765 0,7818 1,0871 1,0815 0,8407
2001-2001 - - - - - -
2002-2001 19 0,93340  0,97492 0,962 0,9701 091516
2003-2002 19 0,97615 091873 1,006 0,9707 0,90015
2004-2003 19 1,00811  0,87914 0,996 1,0125 0,88172
2005-2004 18 1,05060  0,79262 1,004 1,0466 0,82896
2006-2005 17 1,00740  0,93074 1,009 0,9982 0,93778
2002-2006 (mean-ge) 0,9951 0,8992 0,9953 0,9996 0,8928
Foreign Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -

91-90 13 1,42417 0,64783 1,010 1,4104 0,85315
92-91 14 1,04865 0,74767 0,952 1,1017 0,71711
93-92 13 1,46976  0,69119 1,310 1,1218 0,96163
94-93 13 0,88186  1,32513 1,039 0,8486 1,11105
95-94 14 1,40259  0,49631 1,026 1,3664 0,65928
96-95 14 1,14929  0,81483 0,964 1,1923 0,86603
97-96 13 1,37294  0,55987 1,080 1,2711 0,71892
98-97 12 1,03768  0,82388 0,987 1,0510 0,84623
99-98 13 1,13943  1,01943 1,278 0,8913 1,19902
2000-1999 14 0,98658  0,88178 0,925 1,0663 0,87909
91-2000 (mean-ge) 1,1913 0,8008 1,0572 1,1321 0,8812
2001-2001 - - - - - -
2002-2001 12 0,99093  1,02724 0,984 1,0073 1,03302
2003-2002 13 0,99679  0,96439 0,999 0,9981 0,96004
2004-2003 11 1,02134  0,87739 1,001 1,0203 0,89563
2005-2004 11 1,04138  0,79026 1,016 1,0254 0,82056
2006-2005 2 1,03415 0,97295 1,044 0,9902 1,00625
2002-2006 (mean-ge) 1,0169 0,9264 1,0087 1,0083 0,9431

Source: Authors’ calculation. “mean-ge” stands for “geometric mean”. 2006 values are as of
September 2006. EFFCH= TFPCH/TECCH; SECH= EFFCH/PEFCH. *: Drop by one in the number
of state banks is due to insufficient report of data by T.C. Ziraat Bankas1 A.S.
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The numbers we have found above do not speak much on their own. We also
need to look at the source of this change decomposing the TFPCH Index into its
mutually exclusive and exhaustive components of efficiency change and technological
change (Table 3). The results show that the productivity increases were a composition
of technological improvement and efficiency increase except for the years 1991, 1992,
2002 and 2004, in which the increases resulted solely from technology improvement.
Similarly, after 2000, for the subgroups of state banks and foreign banks, the
productivity increase was solely due to technological improvement. These
observations pronounce one more time the existence of structural changes in the
Turkish banking sector leading to this technological improvement. Graph 4 supports
this argument depicting the percentages of banks experiencing productivity growth,
technological growth and efficiency increase. It reveals that over time, more than half
of the banks showed productivity increase, and more than half experienced

technological improvement (Table 6).

Graph 4: Percentage of Banks with Productivity,
Technology or Efficiency Increase
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As an additional analysis, we decompose the technical efficiency change into its
components of pure technical efficiency and scale efficiency changes. From the data,

we observe that the scale efficiency increase is dominant during the period before the
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2001 crisis while the changes are only slight before 2001 (Table 3). This result supports
the fact that mergers and acquisitions in the sector was bringing the banking industry to
its optimal size.

Graph 5 and 6 give information about the main reasons of productivity changes
in the banking sector. They show that, except for four years (1994, 1996, 1999 and
2002: pre- and post-crisis periods), most of the banks that experienced productivity
increase also experienced technological increase. Therefore, we conclude that
technological improvement, resulting from the structural changes in the sector, is the

main reason of productivity increase.

Graph 5: Decomposition of Graph 6: Decomposition of
Productivity Growth Productivity
Decline
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The results are just the opposite with respect to the decline in productivity.
We conclude that the main reason behind productivity decline comes from the
efficiency side rather than technological deterioration which is in line with the
implicit assumption that technology does improve rather than regress over time.

Another dimension of analysis is to compare the technical efficiencies of
bank groups of different ownership types (private, state and foreign banks) over the
sample period. The classification of banks is such that the groups are mutually

exclusive and exhaustive. The results are shown in Graph 7. All the groups are
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found to have experienced efficiency gain in general between 1990 and 2006, and
the efficiency values converged towards 1. While the sector was fifty-two percent
efficient in 1990, the efficiency increased to ninety-eight percent in 2006 for the
sector in general (Table 5). State banks have been found the least efficient up until
2001, and the main reason of low efficiency scores of state banks is found to be
scale inefficiency. In fact, state banks have the lowest scale efficiency (sixty-five
percent on average) of all as opposed to foreign banks who have the highest
(eighty-seven percent on average). In 2001, however, the efficiency of state banks

converged to the industry average with the sharpest increase in efficiency among

the bank groups.
Graph 7: Technical Efficiency with Graph 8: Technical Efficiency with
respect to Bank Ownership (out) inflation accounting (State
Banks)
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Table 5: Technical, scale and pure technical efficiencies

All Banks
Years Number TE PTE SE
1990 40 0,52439 0,7916 0,6624
1991 40 0,46047 0,7399 0,6224
1992 41 0,47698 0,7681 0,6210
1993 47 0,53637 0,6811 0,7875
1994 46 0,61815 0,7501 0,8241
1995 46 0,52629 0,7621 0,6906
1996 47 0,63005 0,8310 0,7582
1997 45 0,53079 0,8163 0,6503
1998 44 0,67965 0,8440 0,8053
1999 47 0,74216 0,8243 0,9004
2000 48 0,71053 0,8783 0,8090
2001 34 0,87949 0,9529 0,9230
2002 34 0,91781 0,9685 0,9477
2003 35 0,87600 0,8904 0,9838
2004 33 0,94588 0,9728 0,9723
2005 32 0,92159 0,9740 0,94618
2006 21 0,98518 0,9872 0,9979
Mean 0,7036 0,8490 0,8178
State Banks

Years Number TE PTE SE
1990 6 0,31729 0,9177 0,3457
1991 6 0,28668 0,9649 0,2971
1992 6 0,21700 0,7810 0,2779
1993 6 0,18757 0,3392 0,5530
1994 6 0,39112 0,6232 0,6276
1995 6 0,43087 0,8400 0,5129
1996 5 0,41448 0,9340 0,4438
1997 5 0,38999 0,7895 0,4940
1998 4 0,42401 0,7242 0,5855
1999 4 0,46551 0,6493 0,7170
2000 4 0,34461 0,5834 0,5907
2001 3 0,87724 1,0000 0,8772
2002 3 0,86445 1,0000 0,8644
2003 3 0,97159 1,0000 0,9716
2004 3 0,97998 1,0000 0,9800
2005 3 0,97098 1,0000 0,9710
2006 2 1,0000 1,0000 1,0000
Mean 0,5608 0,8321 0,6535
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Table 5: Technical, scale and pure technical efficiencies

(continued)
Private Banks

Years Number TE PTE SE

1990 22 0,5668 0,9335 0,6072
1991 22 0,4505 0,7284 0,6184
1992 22 0,4584 0,7105 0,6452
1993 29 0,5749 0,6836 0,8410
1994 28 0,6500 0,7612 0,8539
1995 27 0,4780 0,7132 0,6702
1996 29 0,6379 0,8079 0,7896
1997 28 0,5355 0,8319 0,6437
1998 29 0,6800 0,8261 0,8231
1999 31 0,7459 0,8275 0,9014
2000 31 0,7291 0,9100 0,8012
2001 19 0,8704 0,9248 0,9412
2002 19 0,9336 0,9903 0,9428
2003 19 0,9426 0,9669 0,9749
2004 18 0,9356 0,9696 0,9649
2005 17 0,9049 0,9674 0,9353
2006 16 0,9877 0,9890 0,9987
Mean 0,7107 0,8554 0,8207

Foreign Bank

Years Number TE PTE SE

1990 12 0,75918 0,8299 0,9147
1991 12 0,63001 0,8077 0,7800
1992 13 0,65771 0,9068 0,7253
1993 12 0,59008 0,7599 0,7765
1994 12 0,71980 0,8486 0,8482
1995 13 0,67396 0,8254 0,8165
1996 13 0,69543 0,8597 0,8089
1997 12 0,59774 0,8139 0,7344
1998 11 0,80957 0,9723 0,8326
1999 12 0,80316 0,8415 0,9545
2000 13 0,85004 0,9566 0,8886
2001 12 0,96773 1,0671 0,9069
2002 12 0,97827 1,0077 0,9708
2003 13 0,95868 0,9587 1,0000
2004 12 0,95282 0,9707 0,9816
2005 12 0,93292 0,9765 0,9554
2006 3 0,96169 0,9690 0,9925
Mean 0,7964 0,9042 0,8757

Source: Authors’ calculation. TE: CRS Technical Input
Efficiency, SE: Scale Efficiency, PTE: Pure Technical
Efficiency. TE=PTE*SE. 2006 values are as of September
2006.
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Table 6: Percentage of banks with Productivity change, Technological change, Efficiency change, Pure Technical
Efficiency Change and Scale Efficiency change

Period # TFPCH TECHCH EFFCH PEFFCH SECH
Growth Loss Same  Growth Loss Same Growth Loss Same  Growth Loss Same Growth Loss Same

1990-90 - - - - - - - - - - - - - - - -

1991-90 40 58 43 0 90 10 0 18 70 13 20 28 53 25 63 13
1992-91 41 80 20 0 83 17 0 34 49 17 29 29 41 37 46 17
1993-92 47 81 19 0 91 9 0 47 38 15 21 47 32 60 26 15
1994-93 46 74 26 0 39 61 0 57 24 20 48 24 28 57 24 20
1995-94 46 80 20 0 96 4 0 15 72 13 30 30 39 15 72 13
1996-95 47 72 28 0 66 34 0 60 30 11 36 19 45 62 28 11
1997-96 45 73 27 0 91 9 0 18 71 11 24 29 47 18 71 11
1998-97 44 50 50 0 89 11 0 18 66 16 23 34 43 25 59 16
1999-98 47 51 49 0 32 68 0 53 30 17 21 40 38 57 23 19
2000-99 48 69 31 0 88 13 0 38 40 23 44 21 35 25 50 25
2001-2001 - - - - - - - - - - - - - - - -

2002-2001 34 62 38 0 50 50 0 50 21 29 26 15 59 44 24 32
2003-2002 35 80 20 0 74 26 0 49 17 34 23 14 63 49 14 37
2004-2003 33 82 18 0 88 12 0 24 33 42 15 21 33 21 33 45
2005-2004 32 94 6 0 97 3 0 19 38 44 16 16 69 19 38 44
2006-2005 21 62 38 0 76 24 0 10 14 76 10 10 81 10 14 176

Source: Authors’ calculation. 2006 values are as of September 2006. Productivity change= TFPCH, Technological change= TECHCH, Efficiency
change= EFFCH, Pure Technical Efficiency Change= PEFFCH, Scale Efficiency change= SECH.



Table 7: Number of banks with Productivity change, Technological change, Efficiency change, Pure Technical Efficiency
Change and Scale Efficiency change

Period  # TFPCH TECHCH EFFCH PEFFCH SECH
Growth Loss Same  Growth Loss Same Growth Loss Same  Growth Loss Same Growth Loss  Same
1990-90 - - - - - - - - - - - - - - - -
1991-90 40 23 17 0 36 4 0 7 28 5 8 11 21 10 25 5
1992-91 41 33 8 0 34 7 0 14 20 7 12 12 17 15 19 7
1993-92 47 38 9 0 43 4 0 22 18 7 10 22 15 28 12 7
1994-93 46 34 12 0 18 28 0 26 11 9 22 11 13 26 11 9
1995-94 46 37 9 0 44 2 0 7 33 6 14 14 18 7 33 6
1996-95 47 34 13 0 31 16 0 28 14 5 17 9 21 29 13 5
1997-96 45 33 12 0 41 4 0 8 32 5 11 13 21 8 32 5
1998-97 44 22 22 0 39 5 0 8 29 7 10 15 19 11 26 7
1999-98 47 24 23 0 15 32 0 25 14 8 10 19 18 27 11 9
2000-99 48 33 15 0 42 6 0 18 19 11 21 10 17 12 24 12
2001-2001 - - - - - - - - - - - - - - - -
2002-2001 34 21 13 0 17 17 0 17 7 10 9 5 20 15 8 11
2003-2002 35 28 7 0 26 9 0 17 6 12 8 5 22 17 5 13
2004-2003 33 27 6 0 29 4 0 8 11 14 5 7 11 7 11 15
2005-2004 32 30 2 0 31 1 0 6 12 14 5 5 22 6 12 14
2006-2005 21 13 8 0 16 5 0 2 3 16 2 2 17 2 3 16

Source: Authors’ calculation. 2006 values are as of September 2006. Productivity change= TFPCH, Technological change= TECHCH, Efficiency
change= EFFCH, Pure Technical Efficiency Change= PEFFCH, Scale Efficiency change= SECH.
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Table 8: The main reason of productivity changes (percentages)

Productivity
growth mainly

Productivity
loss mainly

Efficiency

increase mainly

Efficiency
decrease

Period  #  due to: due to: No change due to: mainly due to No change
Efficiency Technological  Efficiency Technological
increase progress decrease regress PTE increase  SE increase PTE decrease SE decrease

1990-90 - - - - - - - - - - -
1991-90 40 3 54 33 10 0 8 10 23 48 13
1992-91 41 15 66 15 5 0 15 20 20 29 17
1993-92 47 26 55 17 2 0 6 40 21 17 15
1994-93 46 43 30 9 17 0 33 24 17 7 20
1995-94 46 7 74 15 4 0 11 4 15 57 13
1996-95 47 40 32 19 9 0 19 40 11 19 11
1997-96 45 7 67 24 2 0 16 2 18 53 11
1998-97 44 7 43 43 7 0 5 14 25 41 16
1999-98 47 32 19 17 32 0 15 38 17 13 17
2000-99 48 23 46 25 6 0 27 10 13 27 23
2001-2001 - - - - - - - - - - -
2002-2001 34 32 29 6 32 0 21 29 6 15 29
2003-2002 35 29 51 11 9 0 20 29 11 6 34
2004-2003 33 9 73 9 9 0 12 12 21 12 42
2005-2004 32 6 88 6 0 0 6 13 9 28 44
2006-2005 21 0 62 14 24 0 5 5 10 5 76

Source: Authors’ calculation. 2006 values are as of September 2006.
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Table 9: The main reason of productivity changes (numbers)

Productivity
growth mainly

Productivity
loss mainly

Efficiency
increase

Efficiency
decrease

Period  #  due to: due to: No change mainly due to: mainly due to: No change
Efficiency Technological  Efficiency Technological SE
increase progress decrease regress PTE increase SE increase PTE decrease decrease
1990-90 - - - - - - - - - -
1991-90 40 1 22 13 4 0 3 4 9 19 5
1992-91 41 6 27 6 2 0 6 8 8 12 7
1993-92 47 12 26 8 1 0 3 19 10 8 7
1994-93 46 20 14 4 8 0 15 11 8 3 9
1995-94 46 3 34 7 2 0 5 2 7 26 6
1996-95 47 19 15 9 4 0 9 19 5 9 5
1997-96 45 3 30 11 1 0 7 1 8 24 5
1998-97 44 3 19 19 3 0 2 6 11 18 7
1999-98 47 15 9 8 15 0 7 18 8 6 8
2000-99 48 11 22 12 3 0 13 5 6 13 11
2001-2001 - - - - - - - - - - -
2002-2001 34 11 10 2 11 0 7 10 2 5 10
2003-2002 35 10 18 4 3 0 7 10 4 2 12
2004-2003 33 3 24 3 3 0 4 4 7 4 14
2005-2004 32 2 28 2 0 0 2 4 3 9 14
2006-2005 21 0 13 3 5 0 1 1 2 1 16

Source: Authors’ calculation. 2006 values are as of September 2006.
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One reason why state banks show the sharpest increase in efficiency in 2001
is found out to be the inflation accounting practice which was in effect beginning
with 2002'". Our efficiency analyses with respect to both the inflation-adjusted 2001
values and the original 2001 values reveal that the adjustment increased the
efficiency figures for all types of banks. However, the difference is the biggest for
the state banks as shown in Graph 8'%. The same argument holds for Graphs 9 and
10 depicting the private and foreign bank efficiencies.

The inflation accounting practice and the resulting standardized financial
statements of the banking sector are explanations also for the “convergence pattern
among the banking groups”. Other reasons are that during the period, bank balance
sheets became more transparent and small and relatively inefficient banks which
incorrectly reported losses as profits were cleared from the system.

There is also a “convergence towards the maximum efficiency”. Before the
2000 and 2001 crises, the trend in the banking sector was to open up banks without
much concern for efficiency. Moreover, bank profitability depended to a great
extent on the purchases of government bonds during this period. Following the
crises, however, the quality of bank management and hence efficiency were given
more importance. Foreign bank entries in this period strengthened the capital
structure of the sector. Falling inflation rates decreased the interest income from
government bonds encouraging banks to find alternative ways to make profits.
Therefore, banks started to charge higher commissions for their services which

increased their profits.

! We were able to use the inflation-adjusted values of 2001 numbers.

' State 1 represents the efficiency scores of state banks under the inflation accounting technique
while state 2 represents the efficiency figures under no adjustment.



Graph 9: Technical Efficiency with
(out) inflation accounting (Private
Banks)

Graph 10: Technical Efficiency with
(out) inflation accounting (Foreign
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Up until 2001, foreign banks were found to be more efficient than domestic
banks as suggested by Kasman et al (2005) and Isik and Hassan (2002). After this
year, however, state banks captured the first place in terms of efficiency. In fact,
after the 2001 crisis, there was less political influence on the state banks leading to
an improvement in their performance. One other reason of increase in efficiency is
that state banks would no longer make duty loss payments in the name of the state.
Provisions would be recorded in the balance sheet for the loans provided. State
banks’ accumulated duty losses, which amounted to more than twenty billion YTL
at the time, would be financed through government bonds issued by the Treasury.
In fact, accumulating the interest income from these bonds, Ziraat Bank and
Halkbank became quite profitable. Additionally, there was a fall in the number of
bank branches, labor and in operational expenses resulting from the restructuring of
the state banks'>. As a result of this fall, there was an improvement in the asset size
per branch and per labor (BRSA, 2003)14. Moreover, we observe that the effects of

inflation accounting have been on pure technical efficiency rather than on scale

13 The number of branches declined from 2494 in Dec. 2000 to 1685 in Dec. 2002 while the
number of personnel declined from 61,601 in Dec. 2000 to 30,399 in Dec. 2002.

!4 Asset size per branch increased from 13.9 million dollars at the end of 2001 to twenty million
dollars at the end of 2002.0n the other hand, asset size per labor increased from 0.7 million
dollars to 1.1 million dollars during the same periods.



efficiency. Furthermore, pure technical efficiency of state banks contributed more
to technical efficiency than did scale efficiency except for the periods just before
and after the 1994 and 2000 crises. These facts justify state banks’ having high
efficiency values (Graphs 11, 12 and 13).

Another analysis is conducted with respect to bank size. One more time we
observe that the efficiency scores converge after 2001. For the period before 2000,
however, the results indicate that the most efficient bank group is the medium-scale
banks, the banks mainly purchased by foreign banks, followed by small banks.
Large banks have been found the least efficient with very different efficiency
measures from the industry average. The reason of low efficiency is found out to
be the fact that they have the most scale inefficiency. In fact; scale inefficiency is
what pulls the efficiency scores down in general (Graphs 14, 15 and 16).

A final analysis is conducted by excluding the state banks entirely from the
sample. The justification is as follows: Following the 2001 crisis, state banks
entered into a period in which there was less political pressure as compare to pre-
crises period. Moreover, as stated above, these banks no longer made duty loss
payments in the name of the state after 2001. The value of the real estate properties
of these banks increased and the inflation accounting practice affected them the
most. Hence, this different structure of the state banks necessitates a further

analysis which is depicted in the Graphs 17-23 and Tables 11-16 in the Appendix.
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Graph 11: Pure Technical Efficiency

with and without inflation accounting
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Conclusion

The main motivation in carrying out this study is to gain insight about the
performance of the Turkish banking sector between 1990 and 2006, especially
about how the Turkish economy responded to the 2000 and 2001 crises.
Productivity and efficiency change figures that we have found provide substantial
information about the situation in the relevant period.

Despite some cases of productivity decline in the analysis in which the
previous years were taken as benchmark periods, the study revealed that the
Turkish economy experienced productivity increase when the benchmark years
were 1990 and 2001. The productivity improvement was predominantly the result
of both technological improvement and efficiency increase. After 2000, however,
the productivity increase was solely due to technological improvement reflecting
the existence of structural changes in the Turkish banking sector. We also observed
that after 2000, pure technical efficiency of the sector increased reflecting the fact
that the quality of bank management has been of increasing importance.

More than half of the banks are found to have experienced productivity
increase and more than half have experienced technological improvement. Another
observation is that the main reason of productivity increase in the sector is
technological improvement while the main reason of productivity decline is
efficiency decrease.

One other analysis of efficiency is with respect to bank groups of different
ownership types. The results show that all the banking groups experienced
efficiency increase between 1990 and 2006, and there was convergence among
efficiency values towards one after 2001. Before the 2000 and 2001 crises, new

banks would be founded without much concern for efficiency. However, after the
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crises, the quality of bank management became more important which led to this
convergence towards this maximum efficiency.

Foreign banks, which were the most efficient ones in the sector before 2001,
left their places to state banks after this year. In fact, state banks are found to be the
least efficient before 2001 and the reason of low efficiency scores is found out to
be the scale inefficiency. State banks are also the banks which experienced the
sharpest increase in efficiency after 2001. Two possible reasons are that after the
crises, political influence on state banks declined and these banks would no longer
make duty loss payments in the name of the state. Moreover, there was a fall in the
number of bank branches, labor and in operational expenses resulting from the
restructuring of the state banks. One other reason is the inflation accounting
practice which was in effect beginning with 2002 and which mostly affected the
state banks. The effects of inflation accounting are found to be on pure technical
efficiency rather than on scale efficiency, and pure technical efficiency of state
banks contributed more to technical efficiency than did scale efficiency except for
the periods just before and after the 1994 and 2000 crises.

The inflation accounting practice and the resulting standardized financial
statements of the banking sector are among the explanations also for the
“convergence pattern among the banking groups” after 2001. Other explanations
are that the bank balance sheets became more transparent and small and relatively
inefficient banks were cleared from the system during the period.

Finally, this study examined the performance of the sector with respect to
bank size. Before 2000, the most efficient bank group is found to be the medium-

scale banks, the banks mainly purchased by foreign banks, followed by small
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banks. The least efficient bank group is the large banks, the reason being the scale

inefficiency.
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Appendix

Graph 17: Malmquist Index with Graph 20: Decomposition of
respect to bank ownership Productivity Decline
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Graph 24: Scale Efficiency with

Graph 23: Technical, Pure Technical
respect to Bank Ownership

and Scale Efficiencies
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Table 10: Productivity Change with respect to Fixed Frontiers

All Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 32 14486  0.6744 1.0205 1.4194  0.9092
92-90 32 1.1080  0.6792 1.0546 1.0507  0.7156
93-90 32 0.8919 0.6482 1.0070  0.8857  0.5496
94-90 32 0.8424  0.5585 1.0237  0.8229  0.4408
95-90 32 0.7710  0.4997 0.9813 0.7857  0.3505
96-90 32 0.8638 0.3032 1.0290  0.8394  0.2407
97-90 32 0.8727 0.2042 1.0213 0.8544  0.1552
98-90 32 0.8714  0.1720 1.0423 0.8360  0.1380
99-90 32 0.9248 0.1458 1.1026  0.8387  0.1194
2000-1990 32 0.8317 0.1149 0.9953 0.8356  0.0872
91-2000 (mean-ar) 0.9426  0.4000 1.0278 09169  0.3706
2001-2001 - - - - - -
2002-2001 19 0.9947 1.0015 0.9953 0.9994 1.0001
2003-2001 19 1.0003 0.8611 0.9974 1.0030  0.8652
2004-2001 19 1.0048 0.7628 1.0032 1.0016  0.7640
2005-2001 19 0.9731 0.6771 0.9910  0.9819  0.6588
2006-2001 19 0.9849 0.5890 1.0070  0.9781 0.5804
2002-2006(mean-ar)

Private Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 23 14614  0.6683 1.0203 1.4323  0.9074
92-90 23 1.0847 0.6758 1.0687 1.0150  0.6942
93-90 23 0.8146  0.6558 0.9979  0.8162  0.4984
94-90 23 0.7624  0.5759 1.0080  0.7563  0.4102
95-90 23 0.6853 0.5460  0.9566  0.7164  0.3484
96-90 23 0.7496  0.3356 0.9904  0.7569  0.2331
97-90 23 0.7769 0.2341 09812  0.7918  0.1598
98-90 23 0.8243 0.1926 1.0486  0.7861 0.1470
99-90 23 0.8304  0.1680 1.0909  0.7612  0.1255
2000-1990 23 0.7659 0.1359 09796  0.7818  0.0979
91-2000(mean-ar) 0.8756  0.4188 1.0142  0.8614  0.3622
2001-2001 - - - - - -
2002-2001 17 0.9941 1.0191 0.9948  0.9993 1.0176
2003-2001 17 1.0004  0.8595 0.9971 1.0033  0.8640
2004-2001 17 1.0041 0.7580 1.0036 1.0005  0.7580
2005-2001 16 0.9668 0.6696  0.9886  0.9779  0.6466
2006-2001 16 0.9744  0.5746 1.0019  0.9726  0.5575
2002-2006(mean-ar) 09880  0.7762  0.9972  0.9907  0.7687
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Table 10: Productivity Change with respect to Fixed Frontiers (continued)

Foreign Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 9 1.4157 0.6899 1.0210 1.3866  0.9138
92-90 9 1.1676  0.6879 1.0185 1.1465  0.7704
93-90 9 1.0896  0.6289 1.0301 1.0578  0.6805
94-90 9 1.0469 0.5143 1.0638  0.9841 0.5191
95-90 9 0.9899 0.3815 0.9560 1.0354  0.3560
96-90 9 1.1555 0.2203 1.1279 1.0245  0.2601
97-90 9 1.1174  0.1279 1.1240  0.9941 0.1433
98-90 9 0.9918 0.1195 1.0487  0.9457  0.1151
99-90 9 1.1660  0.0889 1.1326 1.0295  0.1036
2000-1990 9 0.9997 0.0615 1.0355 0.9655  0.0598
91-2000(mean-ar) 1.1140  0.3521 1.0558 1.0570  0.3922
2001-2001 - - - - - -
2002-2001 2 1.0000  0.8513 1.0000 1.0000  0.8513
2003-2001 2 1.0000  0.8753 1.0000 1.0000  0.8753
2004-2001 2 1.0110  0.8034 1.0000 1.0110  0.8145
2005-2001 3 1.0070  0.7174 1.0040 1.0030  0.7244
2006-2001 3 1.0408 0.6660 1.0340 1.0066  0.7026
2002-2006(mean-ar) 1.0118 0.7827 1.0076 1.0041 0.7936
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Table 11: Productivity Change with respect to Changing Frontiers

All Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 34 1.5868 0.6172 1.1826  1.3417 0.8764
92-91 35 1.0532 0.7161 1.1374  0.9260  0.7169
93-92 41 1.0443 0.6791 1.1815  0.8839  0.6739
94-93 41 0.8686 1.3118 0.9340  0.9300 1.0070
95-94 40 1.5222 0.5387 1.1197  1.3594  0.7750
96-95 41 1.0898 0.8352 1.0237  1.0645  0.7442
97-96 39 1.3223 0.5841 09927 1.3320 0.7466
98-97 38 1.2074 0.8470 1.0975  1.1001  1.0135
99-98 41 0.9826 1.0992 1.0802  0.9097 1.0764
2000-1999 42 1.0405 0.8820 09602 1.0836 09184
91-2000(mean-ge) 1.1517 0.7815 1.0676  1.0788  0.8443
2001-2001 - - - - - -
2002-2001 31  0.9557 0.9952 09614  0.9940  0.9608
2003-2002 32 0.9845 0.9378 1.0172  0.9679  0.9250
2004-2003 30 1.0132 0.8790 0.9983  1.0150  0.8876
2005-2004 29 1.0470 0.7918 1.0033  1.0435  0.8257
2006-2005 19 1.0136 0.9374 1.0000  1.0136  0.9506
2002-2006(mean-ge) 1.0023 0.9055 0.9959  1.0065 0.9086
Private Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 22 1.6755 0.6005 1.2610  1.3287  0.8890
92-91 23 1.0559 0.6975 1.2471  0.8467  0.7168
93-92 29 0.8682 0.6741 1.1341  0.7655  0.5549
94-93 29  0.8914 1.1454 09175 09716  0.9823
95-94 27 1.5800 0.5584 1.1646 13567  0.8301
96-95 28 1.0615 0.8451 1.0515  1.0095 0.6874
97-96 27 1.2998 0.5949 0.9601 1.3538  0.7589
98-97 27 1.2766 0.8564 1.1424  1.1174  1.0817
99-98 29 09177 1.1322 09981 09194  1.0257
2000-1999 29 1.0646 0.8816 09759  1.0909 0.9356
91-2000(mean-ge) 1.1405 0.7744 1.0791 1.0569  0.8305
2001-2001 - - - - - -
2002-2001 19 0.9498 1.0162 0.9558  0.9938  0.9784
2003-2002 19 0.9806 09172 1.0199 09615  0.9025
2004-2003 18 1.0192 0.8781 1.0082  1.0109  0.8905
2005-2004 17 1.0493 0.7891 1.0073  1.0417  0.8239
2006-2005 16 1.0099 0.9306 1.0000  1.0100  0.9403
2002-2006(mean-ge) 1.0012 0.9032 0.9980  1.0032  0.9056
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Table 11: Productivity Change with respect to Changing Frontiers

(continued)

Foreign Banks # EFFCH TECCH PEFCH SECH TFPCH
90-90 - - - - - -
91-90 12 1.4242 0.6478 1.0390  1.3707 0.8531
92-91 12 1.0486 0.7477 09519 1.1017  0.7171
93-92 12 1.4698 0.6912 1.2872  1.1419  0.9616
94-93 12 0.8135 1.7140 0.9739  0.8354  1.0667
95-94 13 1.4021 0.4977 1.0265 13659  0.6606
96-95 13 1.1506 0.8139 0.9639  1.1937  0.8665
97-96 12 1.3729 0.5599 1.0660  1.2879  0.7189
98-97 11 1.0377 0.8239 09873  1.0510  0.8462
99-98 12 1.139%4 1.0194 1.2785 0.8912  1.1990
2000-1999 13 0.9866 0.8828 0.9251 1.0664  0.8801
91-2000(mean-ge) 1.1652 0.7915 1.0432  1.1169  0.8636
2001-2001 - - - - - -
2002-2001 12 0.9909 1.0272 0.9851 1.0060  1.0330
2003-2002 13 0.9968 0.9649 0.9988  0.9980  0.9606
2004-2003 12 1.0209 0.8785 1.0008  1.0201  0.8962
2005-2004 12 1.0438 0.7956 0.9959  1.0482 0.8284
2006-2005 3 1.0332 0.9732 1.0000  1.0332  1.0055
2002-2006(mean-ge) 1.0169 0.9242 0.9961 1.0209  0.9418
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Table 12: Technical, Scale and Pure Technical
Efficiencies

All Banks
Years Number TE PTE SE
1990 34 0.6347 0.9134 0.6949
1991 34 0.5138  0.8547 0.6012
1992 35 0.5324  0.7996 0.6659
1993 41 0.5793  0.7007 0.8267
1994 40 0.6595  0.7675 0.8594
1995 40 0.5421 0.7786 0.6963
1996 42 0.6568  0.8257 0.7954
1997 40 0.5592  0.8365 0.6684
1998 41 0.7256  0.8626 0.8412
1999 42 0.7705  0.8430 0.9140
2000 43 0.7752  0.8980 0.8633
2001 31 0.9081  0.9506 0.9553
2002 31 0.9509  0.9889 0.9616
2003 32 0.9492  0.9684 0.9801
2004 30 0.9426  0.9700 0.9717
2005 29 09166  0.9748 0.9403
2006 19 0.9838  1.0000 0.9838
Mean 0.7412  0.8784  0.8364
Private Banks

Years Number TE PTE SE
1990 22 0.5668  0.9010 0.6291
1991 22 0.4505  0.8095 0.5565
1992 22 0.4584  0.7483 0.6126
1993 29 0.5749  0.6624 0.8679
1994 28 0.6473  0.7587 0.8531
1995 27 0.4780  0.7609 0.6283
1996 29 0.6389  0.8071 0.7916
1997 28 0.5420 0.8441 0.6422
1998 29 0.6914  0.8276 0.8354
1999 31 0.7570  0.8368 0.9046
2000 31 0.7417  0.8761 0.8466
2001 19 0.8868  0.9412 0.9422
2002 19 0.9349  0.9850 0.9491
2003 19 0.9414  0.9587 0.9820
2004 18 0.9295 0.9616 0.9666
2005 17 0.9050  0.9625 0.9402
2006 16 0.9877  1.0000 0.9877
mean 0.7137 0.8613  0.8198
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Table 12: Technical, Scale and Pure Technical
Efficiencies (continued)

Foreign Banks

Years Number TE PTE SE
1990 12 0.7592  0.9361 0.8110
1991 12 0.6300  0.9378 0.6718
1992 13 0.6577 0.8864  0.7420
1993 12 0.5901 0.7863 0.7504
1994 12 0.6891  0.7885 0.8739
1995 13 0.6753  0.8153 0.8282
1996 13 0.6954 0.8659  0.8031
1997 12 0.5977 0.8196  0.7293
1998 12 0.8096  0.9471 0.8548
1999 13 0.8032 0.8569  0.9373
2000 14 0.8500  0.9433 0.9012
2001 12 0.9677  0.9851 0.9824
2002 12 0.9783  1.0000  0.9783
2003 13 0.9587 0.9700  0.9883
2004 12 0.9531 09710  0.9816
2005 12 0.9330 0.9982  0.9347
2006 3 0.9626  1.0000  0.9626
mean 0.7947  0.8970  0.8876
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Table 13: Percentage of banks with Productivity change, Technological change, Efficiency change, Pure
Technical Efficiency Change and Scale Efficiency change

Period # TFPCH TECHCH EFFCH PEFFCH SECH
Growth Loss Same Growth Loss Same Growth Loss Same Growth  Loss Same  Growth Loss Same

1990-90 - - - - - - - - - - - - - - - -
1991-90 34 59 41 0 91 9 0 15 71 15 18 32 50 26 59 15
1992-91 35 86 14 0 86 14 0 40 40 20 29 31 40 40 40 20
1993-92 41 85 15 0 93 7 0 49 34 17 27 37 37 59 37 5
1994-93 41 73 27 0 44 56 0 54 22 24 44 20 37 44 32 24
1995-94 40 80 20 0 95 5 0 15 70 15 25 33 43 15 70 15
1996-95 41 76 24 0 66 34 0 61 24 15 34 22 44 63 22 15
1997-96 39 72 28 0 90 10 0 21 67 13 26 26 49 18 69 13
1998-97 38 50 50 0 89 11 0 18 63 18 18 37 45 26 55 18
1999-98 41 51 49 0 34 66 0 51 29 20 24 34 41 51 27 22
2000-99 42 69 31 0 88 12 0 43 31 26 40 19 40 21 52 26
2001-2001 - - - - - - - - - - - - - - - -
2002-2001 31 65 35 0 55 45 0 52 16 32 29 10 61 45 19 35
2003-2002 32 75 25 0 72 28 0 44 19 38 19 19 63 44 9 41
2004-2003 30 83 17 0 90 10 0 20 33 47 17 23 60 20 30 50
2005-2004 29 93 7 0 97 3 0 17 38 45 17 17 66 14 41 45
2006-2005 19 58 42 0 68 32 0 11 16 74 5 0 95 11 21 68
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Table 14: Number of banks with Productivity change, Technological change, Efficiency change, Pure
Technical Efficiency Change and Scale Efficiency change

Period # TFPCH TECHCH EFFCH PEFFCH SECH
Growth Loss Same Growth Loss Same Growth Loss Same Growth  Loss Same Growth Loss Same
1990-90 - - - - - - - - - - - - - - - -
1991-90 34 20 14 0 31 3 0 5 24 5 6 11 17 9 20 5
1992-91 35 30 5 0 30 5 0 14 14 7 10 11 14 14 14 7
1993-92 41 35 0 38 3 0 20 14 7 11 15 15 24 15 2
1994-93 41 30 11 0 18 23 0 22 9 10 18 8 15 18 13 10
1995-94 40 32 8 0 38 2 0 6 28 6 10 13 17 6 28 6
1996-95 41 31 10 0 27 14 0 25 10 6 14 9 18 26 9 6
1997-96 39 28 11 0 35 4 0 8 26 5 10 10 19 7 27 5
1998-97 38 19 19 0 34 4 0 7 24 7 7 14 17 10 21 7
1999-98 41 21 20 0 14 27 0 21 12 8 10 14 17 21 11 9
2000-99 42 29 13 0 37 5 0 18 13 11 17 8 17 9 22 11
2001-2001 - - - - - - - - - - - - - - - -
2002-2001 31 20 11 0 17 14 0 16 5 10 9 3 19 14 6 11
2003-2002 32 24 8 0 23 9 0 14 6 12 6 6 20 14 3 13
2004-2003 30 25 5 0 27 3 0 6 10 14 5 7 18 6 9 15
2005-2004 29 27 2 0 28 1 0 11 13 5 5 19 4 12 13
2006-2005 19 11 8 0 13 6 0 3 14 1 0 18 2 4 13
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Table 15: The main reason of productivity changes (percentages)

Productivity Productivity Efficiency Efficiency
growth mainly loss mainly Increase mainly decrease mainly
Period #  due to: due to: No change  due to: due to: No change
Efficiency Technological  Efficiency Technological SE SE
increase progress decrease regress PTE increase increase  PTE decrease decrease
1990-90 - - - - - - - - - - -
1991-90 34 0 59 32 9 0 6 9 26 44 15
1992-91 35 17 69 9 6 0 17 23 17 20 23
1993-92 41 29 56 12 2 0 5 44 10 24 17
1994-93 41 41 32 5 22 0 32 22 7 22 17
1995-94 40 5 75 15 5 0 13 3 18 53 15
1996-95 41 41 34 15 10 0 22 39 12 12 15
1997-96 39 8 64 26 3 0 15 5 15 49 15
1998-97 38 5 45 39 11 0 5 13 26 34 21
1999-98 41 29 22 15 34 0 15 37 17 12 20
2000-99 42 29 40 24 31 0 26 14 10 21 29
2001-2001 - - - - - - - - - - -
2002-2001 31 32 32 6 29 0 26 32 0 13 29
2003-2002 32 22 53 13 13 0 13 31 13 16 28
2004-2003 30 10 73 10 7 0 13 7 20 7 53
2005-2004 29 7 86 7 0 0 7 10 7 31 45
2006-2005 19 58 11 32 0 11 16 74
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Table 16: The main reason of productivity changes (numbers)

Productivity
growth mainly

Productivity
loss mainly

Efficiency
increase mainly

Efficiency
decrease mainly

Period #  due to: due to: No change  due to: due to: No change
Efficiency Technological Efficiency Technological SE SE
increase progress decrease regress PTE increase increase PTE decrease decrease
1990-90 - - - - - - - - -
1991-90 34 0 20 11 3 0 2 3 9 15 5
1992-91 35 6 24 3 2 0 6 8 6 7 8
1993-92 41 12 23 5 1 0 2 18 4 10 7
1994-93 41 17 13 2 9 0 13 9 3 9 7
1995-94 40 2 30 6 2 0 5 1 7 21 6
1996-95 41 17 14 6 4 0 9 16 5 5 6
1997-96 39 3 25 10 1 0 6 2 6 19 6
1998-97 38 2 17 15 4 0 2 5 10 13 8
1999-98 41 12 9 6 14 0 6 15 7 5 8
2000-99 42 12 17 10 13 0 11 6 4 9 12
2001-2001 - - - - - - - - - -
2002-2001 31 10 10 2 9 0 8 10 0 4 9
2003-2002 32 7 17 4 4 0 4 10 4 5 9
2004-2003 30 3 22 3 2 0 4 2 6 2 16
2005-2004 29 2 25 2 0 0 2 3 2 9 13
2006-2005 19 0 11 2 6 0 0 2 0 3 14
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CHAPTER II
DETERMINANTS OF BANKING SECTOR PERFORMANCE:
THE TURKISH CASE

Introduction

1990s, characterized by unstable macroeconomic performance, was the lost
decade for Turkey. The financial sector and specifically the banking industry,
which makes up around three fourths of the system, experienced a period of high
and volatile inflation and interest rates. Political pressures were felt considerably in
the banking sector regulation. The motivation behind the banking sector activities
and behind opening up new banks was to increase profits without giving much
importance to such issues as management quality and efficiency. As a result of
these, many weak banks finally declared bankruptcy. Loose monetary policy and
flexible exchange rate regime were seen as a solution to these problems which was
in fact giving way to the severe economic crises of 2000 and 2001 (Aysan and
Ceyhan, 2007a).

Following the crises, the May 2001 Rehabilitation Program was launched by
the Turkish Banking Regulation and Supervisory Agency (BRSA) (Al and Aysan,
2006). With the help of this program state and private banks were restructured.
Moreover, the profitability and stability of the Turkish banking system increased
(Steinherr et.al., 2004; Aysan and Ceyhan, 2006) Although the sample period in
this study covers the period 1990-2006, we are mainly concerned with

determinants of the bank performance during the post-crisis era.
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Grigorian and Manole (2002) is one of the studies that estimate the efficiency
of the banking sector in transition countries. Utilizing the DEA method, they run
the regression of the efficiency scores on variables related to macroeconomic
environment, regulatory environment and bank specific variables. Aysan and
Ceyhan (2007b), Isik and Hassan (2002), Isik and Hassan (2003a), Ozkan-Gunay
and Tektas (2006), among others, examine the performance of the Turkish banking
sector. These studies focus on how the efficiency and productivity of the Turkish
banking sector evolved over time, but not focus on the underlying reasons. Isik and
Hassan (2002) finds the correlation of the efficiency values with such indicators of
financial performance as “total cost/ total assets, total assets/ number of employees,
net income/ total assets and net income/ total equity”. However, the study covers
the period between 1988 and 1996. Yildirim (2002) investigates the relationship of
efficiency to variables such as asset quality, profitability and bank size during the
period 1988-1999. Hence, there exists no study covering the most recent period,
and this study aims to fill this gap in the literature by identifying the determinants
of the performance of the Turkish banking sector between 1990 and 2006.

In this study, we regress some performance indices (technical input
efficiency, Malmquist Total Factor Productivity Change (TFPC) Index and its
mutually inclusive and exhaustive components of efficiency change and
technological change) on the foreign-domestic dummy, number of branches, bank
capitalization, loan ratio, return on equity (ROE), dummies for the 1994 and 2001
crises and dummy for the reform period. We include all the banks in the Turkish
banking industry except for the state banks, development banks, investment banks,

and the banks with insufficient report of data.
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This study suggests that number of branches is negatively related to
efficiency change. Moreover, bank capitalization is positively related to efficiency
change. Furthermore, loan ratio is positively related to efficiency and efficiency
change. Finally, we find that ROE is negatively related to efficiency while there is
a positive relation between ROE and technological change.

This paper is organized as follows. The next section explains the
performance indices used in this study and describes the dependent and
independent variables as well as the data used. The third section describes the
model and provides the intuition about the regression results summarized above.

The last section concludes.

Measures of Efficiency and Data

One facet of performance measurement is to conduct ratio analysis utilizing
financial performance measures. However, while measuring performance, this
method becomes insufficient if there are multiple inputs and multiple outputs. For
the banking industry, therefore, techniques other than the ratio analysis are needed.
In the literature for performance evaluation, there exist two main approaches to be
used when there are multiple inputs and multiple outputs: Parametric and
nonparametric techniques. Parametric techniques are preferred when the structural
relationship between the dependent and independent variables are known.
Nonparametric techniques are preferred when the structural relationship is not
known. Aysan and Ceyhan (2007b) utilize a nonparametric method called Data
Envelopment Analysis (DEA) in order to find how the performance of the Turkish

banking sector evolved over time.
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The DEA method calculates the “relative” efficiency measures of the
Decision Making Units (DMUs) included in the sample. The most efficient units
make up the efficiency frontier as shown in the graph below for the two-input one-
output case. The frontier is constructed such that no other unit is left below or to
the left of the frontier.

Graph 1: The Efficiency Frontier Curve

Input 2

Input 1

In the graph above, B1 and B2 are the most efficient units since there is no
other DMU that uses less of either of the inputs to produce the output. Consequently,
these two points lie on the efficient frontier. As decision making units approach to
this frontier, they become more and more efficient. In the graph, for instance, B3* is
more efficient than B3.

In DEA, efficiency is measured by the radial distance from the production
point of a DMU to the efficient frontier. Hence, the efficiency levels of B1 and B2
are 1 while that of B3 is 0B3*/0B3.

In addition to finding the technical input efficiency and scale efficiency of
the sector for each year between 1990 and 2006, Aysan and Ceyhan (2007b) look at

the TFPC index, efficiency change, and technological change using DEA.
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Malmquist TFPC index shows the change in productivity over time. Efficiency
change tells how much closer a bank gets to the efficient frontier. Technological
change shows how much the efficient frontier shifts from one period to another.

The values of the dependent variables (technical input efficiency, efficiency
change, technological change, TFPCH) used in the regression analysis are taken
from Aysan and Ceyhan (2007b). The trend in these variables is depicted in Graph
1-4 below. The correlation matrix in Table 3 shows that the following independent
variables can be used in the same regression analysis: the foreign-domestic
dummy, number of branches, bank capitalization, loan ratio, return on equity
(ROE), dummies for the 1994 and 2001 crises and dummy for the reform period.
Bank capitalization is defined as equity over total assets. Loan ratio shows the
percentage of total assets given out as loans. ROE is defined as net income over
equity. These independent variables are taken from the balance sheets published by
the Banks Association of Turkey (BAT).

The 1994 and 2001 crises are two events in the history of Turkish Economy
that has left considerable impacts on the financial system. Hence, this study tries to
find out how the performance of the Turkish economy responded to these crises by

using dummy variables for each of these crises.
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Graph 2: Technical Efficiency over  Graph 3: Efficiency change over time
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After May 2001, a rehabilitation program for the post-crisis period was
launched by the BRSA. The aim of the program was to restructure the banking
system and improve the supervision. This study also aims to find out the effects of
the program on the performance of the Turkish banking sector. Hence, one dummy
variable has been defined for the period after 2000 as the reform dummy.

As part of the analysis of performance, this study looks at the determinants of
four performance indices: technical input efficiency, TFPC Index and its mutually
inclusive and exhaustive components of efficiency change and technological
change. The data spans the time period from 1990 to 2006; and all the banks in the
Turkish banking industry except for the state, development, investment banks, and

the banks with insufficient report of data are included in the study.
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The Empirical Model and the Results

In this study we attempt to find the determinants of bank performance by
regressing the dependent variable of the performance indices on the independent
variables mentioned above. Due to the structure of our data, we conduct panel data
analysis. Time invariant bank specific part of the error term below is correlated
with the explanatory variables. Moreover, Hausman test suggests that fixed effects
regression should be chosen rather than random effects. Hence, we run fixed

effects regression in our study.'” The model is depicted in equations 1 ad 2 below:

Yie :XitB+Zi8+£it (1)

& =0+, )

where «; is the individual-specific effect that is constant over time and Y, is one

of the performance indices (efficiency, efficiency change, TFPC index or
technological change) mentioned above. Descriptive statistics and the regression
results are depicted in Table 1 and Table 2 below, respectively.

Bank capitalization, loan ratio and ROE are variables that can change over
time as well as across individuals due to reasons such as changing macroeconomic
environment and accounting practices. Hence, these independent variables are
included among the explanatory variables to control for the dynamic factors. On
the contrary, number of branches and status of banks as foreign vs. domestic are

bank-specific variables that do not easily change for an individual bank over time.

5 1f random effects regression model was used in this case, the results would be biased and
inconsistent.
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Consequently, these explanatory variables are included in the matrix Z. We also
include dummy variables to find the effects of 1994 and 2001 crises and the
restructuring process as well as dummies for each bank and each year.

One finding of Aysan and Ceyhan (2007b) is that foreign banks were more
efficient than domestic banks and efficiencies converged afterwards. However,
unlike our expectations, the regression analysis revealed no significant relationship
between the performance indices and ownership (foreign vs. domestic).

The number of branches turns out to be significantly and negatively affecting
all the dependent variables except for technological change. This result is in line
with Jackson and Fethi (2001) which suggest that the negative relationship may
result from increasing costs due to opening new branches in both rural and urban
areas. Our result also reiterates the results in Aysan and Ceyhan (2007b). This
study suggests that medium sized banks are the most efficient banking group while
large banks are the least efficient. The negative relationship between size and
efficiency could further be explained by the fact that the large banks in Turkey are
predominantly domestic while the small and medium size bank groups contain

many of the foreign and efficient banks in Turkey.

Table 1: Descriptive Statistics

Variable Observation Mean  Std. Deviation Min Max
Efficiency 466 0.84 0.21 0.21 1
Total Factor Productivity Change 466 0.48 037 -0.84 0.98
Efficiency Change 466 0.04 0.37 -246 0.71
Technological Change 466 0.46 0.35 -0.73 0.98
Foreign-domestic 465 0.27 0.44 0 1
Number of branches 466 123.28 198.17 1 940
Small-large 466 0.13 0.34 0 1
Profitability 466 0.02 0.13  -1.22  0.36
Bank capitalization 466 0.13 0.14 -120 0.83
Loan ratio 466 0.35 0.16 0.00 0.73
ROE 466 0.45 1.74 2535 6.83

Source: Authors’ calculation
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Table 2: Panel Data Fixed Effects Regression Results

Endogeneous Endogeneous Endogeneous Endogeneous

Explanatory variables variable variable variable variable
Efficiency TFPCH EFFCH TECCH
Coefficient P>l1l Coefficient P>l1l Coefficient P>t Coefficient P>l1l
0.043089 -0.010494 -0.080054 -0.013547

Foreign-domestic (0.39) 0.695 (-0.09) 0.926 (-0.41) 0.683 (-0.12) 0.907
-0.000586 -0.000549 -0.001567 0.000111

Number of branches (-3.08)*** 0.002 (-2.80)*** 0.005 (-4.63)***  0.000 (0.55) 0.582
0.114059 0.026551 0.264804 0.033889

Bank capitalization (1.95)* 0.052 (0.44) 0.661 (2.54)** 0.011 (0.55) 0.585
0.449945 0.055436 0.526371 -0.148310

Loan ratio (7.28)%k* 0.000 (0.87) 0.386 (4.78)*** 0.000 (-2.27)** 0.024
-0.002359 -0.000133 -0.001549 0.000506

ROE (-0.55) 0.582 (-0.03) 0.976 (-0.20) 0.839 0.11) 0.911
0.473521 0.027727 0.218043 -0.059272

Reform (9.80)*** 0.000 (0.56) 0.579 (2.53)** 0.012 (-1.16) 0.247
0.204446 0.559187 0.213016 0.419771

Crisis 1994 (5.59)%#* 0.000 (14.79)*** 0.000 (3.27)%** 0.001 (10.83)#** 0.000
0.536624 -0.005611 -0.464141 0.202372

Constant (4.34)%** 0.000 (-0.04) 0.965 (-2.11)** 0.036 (1.55) 0.123

* k¥ k¥* indicate significance at the 10 %, 5% ad 1% level, respectively. TFPCH, EFFCH and TECCH stand for Total
Factor Productivity Change, Efficiency Change and Technological Change, respectively. The figures in parentheses stand
for the t-values.
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Table 3: The Correlation Matrix

Total
Factor Number
Productivity Efficiency Technological Foreign- of Bank Loan Crisis  Crisis

Efficiency  Change Change Change domestic branches capitalization ratio ROE Reform 1994 2001
Efficiency 1.00
Total
Factor
Productivity
Change 0.22 1.00
Efficiency
Change 0.50 0.41 1.00
Technological
Change 0.02 0.88 0.01 1.00
Foreign-
domestic 0.13 0.05 -0.23 0.15 1.00
Number
of branches -0.10 -0.04 0.18 -0.11 -0.31 1.00
Bank
capitalization 0.08 -0.18 -0.09 -0.14 0.17 -0.09 1.00
Loan ratio 0.04 -0.14 0.26 -0.26 -0.23 0.12 -0.02 1.00
ROE 0.01 0.12 -0.04 0.14 0.12 -0.08 0.01 -0.03  1.00
Reform 0.37 -0.44 -0.05 -0.45 -0.19 0.17 0.08 0.02 -0.17 1.00
Crisis 1994 0.01 0.06 0.09 -0.01 0.03 -0.04 0.07 -0.05 0.08 -0.15 1.00
Crisis 2001 0.13 -0.27 -0.02 -0.27 -0.08 0.03 -0.02 -0.18 -0.18 036 -0.06 1.00
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Bank capital represents the ownership interest at the bank and absorbs
unexpected operating losses. Better capitalized banks collect deposits more easily
than less capitalized banks since capital acts like deposit insurance and hence
increases the amount of deposits. This is also in line with the theory of moral
hazard which suggests that bank managers that are close to bankruptcy tend to
think of their own interests as opposed to those of the owner’s. Our results reveal
that bank capitalization has a significantly positive relation to efficiency and
efficiency change while no significant relationship exists with the other dependent
variables. This positive relationship is also supported by other studies such as
Grigorian and Manole (2002) and Berger and Mester (1997).

In the regression analysis, loan ratio is significantly positively related to the
efficiency and efficiency change variables. A justification comes from the fact that
a bank which gives higher percentage of its assets as loans is more likely to have a
higher, although more volatile, return on assets than other banks.'® Hence, these
banks also have higher performance indices. Our findings are supported by Demir
et al. (2005). Using a translog stochastic production frontier method, this study
estimates the positive relationship between the technical efficiencies of the Turkish
commercial banks and the variable of loan ratio.

Another independent variable we have utilized is ROE. Equation 3 describes
how ROE is related to efficiency by decomposing the simplest version of the

formula ROE = Profit after taxes / Equity.

' While a high loan ratio means that the banking sector is not sound in the case of developed
countries, the implication is the reverse when a developing country is concerned. In the latter
case, a high loan ratio implies that the banking sector is supporting the customers so that they stay
liquid (Battilossi, 2004).
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ROE = (After-tax profits/ Sales)*(Sales/ Fixed Assets)*(Fixed Assets/

Equity) (3)

This definition of ROE gives information about how well a firm is managed.
The first term in the formula is equal to profit margin. Profitability is a measure of
how efficiently a bank utilizes its capital and assets in order to sell its products and
services. The second term stands for fixed asset turnover, i.e., asset management.
The higher the amount of sales generated from investing in a unit of fixed assets,
the better the asset management. The reason is that generating higher volumes of
sales from lower amount of assets implies that the bank is tying up less of the
capital that it generates in the form of fixed assets. Better asset management in turn
results in higher profit margins which increase ROE further. The last term equals
financial leverage. High levels of financial leverage mean that the bank receives
more debt and less equity to finance its operations. This is reflected in higher levels
of ROE (since debt is deducted from assets to find the amount of equity). In the
long run, however, the bank has to pay interest on its debts. In case the debt is not
productively employed, this reduces the profit margins, lowering ROE."
Moreover, a bank with a relatively small capital base may have relatively higher
return on equity. However, they are also more subject to business cycles and higher
probability of losing big customers. These can explain why, contrary to common
belief, ROE is negatively related to efficiency in Turkey where the less efficient
banks rely on debt financing. Furthermore, we have also found that there is a

positive relationship between ROE and technological change. The most

"7 Therefore, a better indicator of efficiency could be “Return on Invested Capital” rather than ROE.
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straightforward explanation for this could be that banks which are adapting new
technology increase profits by cutting costs.

One other independent variable is the crisis94 dummy which gives a
significantly positive coefficient for all the dependent variables in our analysis.
This could result from the fact that the restructuring program worked well
improving the macroeconomic performance after the 1994 crisis. In fact, 125 bank
branches operating inefficiently were closed down in 1994 right after the crisis.
This is also in line with the traditional theory of banking that crisis eliminates weak
banks from the banking sector and improves efficiency.

Finally, the reform dummy produces a significantly positive relationship to
the efficiency and efficiency change. This is in line with our expectations since it
shows that the restructuring of the sector worked in the desired direction bringing
the sector to higher performance levels through the May 2001 Rehabilitation
program. Moreover, Banking Regulation and Supervision Agency could audit the
financial sector in one hand (Al and Aysan, 2006). Central Bank Law was altered
and price stability became the main objective of the monetary policy to deal with
the problem of high inflation. The number of branches and personnel decreased as
a result of the mergers and acquisitions in the sector. Moreover, following the
Basel II Agreement, the lower cost of capital attracted more banks with high
quality customers. This, in turn, resulted in higher performance levels (Aysan and

Ceyhan, 2006).

Conclusion

The Turkish banking sector experienced a performance improvement after

the restructuring process following the 2001 crisis. Many banks that were operating
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inefficiently closed down or merged with stronger banks. As a result, mean
performance indices of the sector increased. This study attempts to find out how
different performance indicators are affected by bank specific characteristics with
the help of fixed effects panel data regression analysis.

The dependent variables are technical input efficiency, Malmquist Total
Factor Productivity Change (TFPC) Index, efficiency change and technological
change. The independent variables are number of branches, bank capitalization,
loan ratio, return on equity, foreign-domestic dummy, dummies for the 1994 and
2001 crises and dummy for the reform period. The sample period is 1990-2006
while special emphasis is given to the period after 2000. The sample consists of all
banks in the Turkish banking industry except for the state, development and
investment banks.

The regression results reveal that number of branches is negatively related to
efficiency. We explain this with the fact that opening up new branches increases
costs and results in lower efficiency levels.

One other result from the regression analysis is that there is a positive
relationship between bank capitalization and efficiency. The justification for this
result is that bank capital is like a deposit insurance that increases the amount of
deposits at a bank.

Loan ratio is positively related to efficiency and efficiency change. This
finding explains the fact that a bank which gives higher percentage of its assets as
loans is more likely to have a higher return on assets than other banks. Hence, these
banks also have higher performance indices.

An additional finding is that ROE is negatively related to efficiency. A

positive relationship is usually the expected result. However, if the banking sector
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debts (which are taken instead of equity in order to finance banking operations) are
not productively used, interest paid on the debts may reduce profit margins and
lower ROE. Another explanation is that high ROE values may also belong to banks
with relatively small capital base, which are also more subject to business cycles.
Furthermore, we find that there is a positive relation between ROE and
technological change. This result shows that banks adapting to technology increase

their profits by cutting costs.
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