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Abstract: Financial industry plays an important role in teeonomy and banks are
indispensable players in the financial industry.efBfore, the evaluation of banks’
performance became a popular research topic wveall the world, and also in Turkey. There
are different techniques to determine the bankdfopmance. Among those techniques, Data
Envelopment Analysis (DEA), which is a non-paraimeetechnique, has been widely used in
the banking sector. In this research, we analyzecefficiency of Turkish Banking Industry
with Data Envelopment Analysis (DEA) methodologyviemen 2002 and 2007. All the banks
that constantly operated in the years between 20@PR 2007, excluding investment and
development, participation banks, get into the ysisl So there are four groups of banks in
the research, those are state-owned deposit bprikately-owned deposit banks, foreign
banks founded in Turkey, and foreign banks havirgnthes in Turkey. In the research
model, number of employees, interest expenses,nierest expenses and total deposit are
determined as input, total credits, interest reeesnd non-interest revenue are determined as
output. This analysis aims to explain the variationefficiency scores with a set of
explanatory variables, such as size, ownership, tymionality, being publicly held.
According to results, the efficiency levels do nbange very much between 2002 and 2007.
The efficiency scores reached top level in 2005 2006. The results of regression
application denote that all of the explanatory alalés have a significant effect on banks’
efficiency levels. According to regression analysesults, size negatively affects the
efficiency levels of banks. Publicly listed banlkzecate more efficient than not publicly listed
banks. Foreign owned banks operate more efficteam their domestic peers. Furthermore,
state owned banks are less efficient than non-btaiks.

Keywords: Efficiency, Data Envelopment Analysis, Tobit RegiessModel, Turkish
Banking Sector.

1. Introduction

With the changes in economical environment, finahanstitutions have an essential role in the
developing countries’ economy. Especially banks faredamental players in the financial industry. tBe
evaluation and assessment of banks’ performandiejeety, and effectiveness have attracted conaluler
attention. Measurement of efficiency of bankingtiinsions serves two important purposes. It helps t
benchmark of an individual bank against the “beatfice” banks and secondly, it helps to evalulageitnpact
of various measures on the efficiency and perfoomaaf these institutions (Das et al. 2009). But the
performance measurement in banking sector is natrsightforward, because there are some diffiesiltn
determining inputs and outputs of a bank for efficy measurement. There is not consensus on thggctu
Furthermore, banks may not be homogeneous witlect$p types of output they produced.

In Turkey context, some reforms were applied inkiag industry after 1980s. The banking industry
experienced some financial crises in November 20@DFebruary 2001. The efficiency level of banksegtor
decreased in those years. This situation requiesttucturing of banking sector in Turkey. There soene
researches that investigate the performance ofibgsector after liberalization policies in 1980gtte effects
of financial crises on banking sector. There ismath study that investigates the recent efficieoicyurkish
Banking Industry.
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There are a lot of techniques to determine the §igpérformance. One of them is ratio analysis. In
ratio analysis, measures such as return on a$3&8)( return on investment (ROI), liquidity ratigése only
one dimension of performance. In this type analydiferent measures can give contradictory resditse
regression analysis eliminates this disadvantagettzan only handle one output at a time. In thestof
industries corporations especially in banking ofgeveth many inputs and many outputs. Thereforeetieists
a requirement for efficiency measurement methoddessratio and regression analysis. Data envelopmen
analysis which was originally introduced by Chare¢sal. (1978) is capable of solving multiple inpwtnd
outputs and enables to see complete picture obpeaince of a company.

This paper examines the efficiency of Turkish bagksector for the period 2002-2007. In this study
the effects of size, ownership type, being publioiyd on performance are also analyzed. Therevarestages
of this research. First stage is the analysis @€iefcy levels of banks with Data Envelopment Arsd
methodology and the second stage is determinafitimeoeffects of bank size, ownership type, natibpand
being publicly held on bank efficiency scores byitd&Regression.

The paper is structured in the following way. Satt? includes a brief review of the literature abou
bank performance and explanatory variables’ effentbanks’ efficiency levels. Section 3 denotesrdsearch
sample of this study, input and output variableat tare used, and outlines the non-parametric Data
Envelopment Analysis methodology. In the fourthteecthe results of the study are charted and itindirfgs
are discussed. And in the fifth section the conohs of the study are presented.

2. Literature Review

In a rapidly changing financial market worldwidean regulators, managers, and investors are
concerned about how efficiently banks transformirtle&pensive inputs into various financial produatsd
services @ik & Hassan 2002). So the investigation of the riizial institutions has been motivated by
academics, policy makers, bankers. There a lotugfiess Sufian (2008)sik (2008), Rezitis (2006) sk and
Hasan (2002), Das et al. (2009), Mercan et al. §p@iat examine the efficiency levels of banks vdifierent
methods.

Some researchers investigated also the effectsroé £xplanatory variables on bank efficiency, such
as, size, type of ownership, bank configurationg@ublicly traded or not.

Bank size is generally measured by banks’ amoumatseéts. Jackson and Fethi (2000), Mercan et al.
(2003), Rezitis (2006) analyzed the effect of thalbsize on efficiency found a positive relatiopshetween
size and efficiency. slk and Hassan (2002) determined a negative rektipnbetween bank size and
efficiency. Chen et al. (2005) indicated that laagel small banks are more efficient than mediunkbaAly et
al. (1990) investigated the effect of size on therall efficiency, technical efficiency, allocatiedficiency and
pure technical efficiency of banks and they meabsiee as total deposits in thousand of dollarsramdber of
bank branches. They found that size is positivelgted to efficiency, regardless of whether size m&asured
as total deposits or number of branches. Ther® isomsensus on how bank size affects bank effigielnat
general view large banks are more efficient thaalkand medium sized banks.

Hypothesis 1. Large sized banks are more effi¢leant small sized banks.

The market hypothesis supposed that publicly traokuks should operate more efficient than not
publicly traded. But studies that analyze the reteship between being publicly listed or not anchlba
efficiency generally indicate there is not a sigmiht relationship. Sufian (2009) investigated effect of being
publicly listed on bank performance and did notfavidence of higher efficiency levels of the palylilisted
banks. Havrylchyk (2006) studied on being publichded effect the performance of banks, but obsena
impact of publicly traded on banks efficiency. Marakis et al. (2008) discriminated the banks adiglyb
listed or not and analyzed the effect of being jelyplisted on efficiency, the results do not relveignificant
differences between publicly traded or not tradaakis.

Hypothesis 2. Being publicly held has no affecbank’s performance.

Jackson and Fethi (2000) analyzed the effect ofepship type on banks’ performance and according
to their results state ownership worsens efficiengk and Hassan (2002) found that private banks ¢pera
more cost efficient than banks in public sectorrdde et al. (2003) classified the banks accordingype of
ownership as state-owned, private and foreign.eSiamned banks had lowest performance in their study
Sufian (2009)’'s study showed that the foreign baaleslikely to be more efficient than domesticaillyned
banks. Jackson et al. (1998) analyzed the perfarenafibanks during the period 1992-96 in Turkey.ohu
three ownership types, private and foreign banksveld greater productivity growth compared to statmed
banks. Chen (1998), Chen and Yeh (2000) analyz=éffitiency differences between private and pubdioks
in Taiwan. The results indicated that private bamperate more efficient than public banks. Havrykc(2006)
assessed the efficiency of foreign and domestikhahowed that foreign banks are operating irghdrilevel
of efficiency than domestic banks. Also, his stughowed that state banks are more efficient thaeroth
domestic banks. Chen et al. (2005) grouped thed3kibbanks as state owned commercial banks, naj@nal
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equity banks, regional-joint equity banks and inwvest banks to determine the relation between ieffy
level and type of ownership. State banks showedlatively higher efficiency level. Lensink et aR0Q8)
analyzed 2095 banks in 105 countries over the y#a88-2003 and found that foreign ownership negétiv
affects bank efficiency. Bonin et al. (2005) sudgdsthat foreign-owned banks are more cost-effictean
other banks.

Hypothesis 3. Private banks operate more effigighthn public banks.

Hypothesis 4. Foreign ownership positively affdzask efficiency.

3. Research Methods
3.1. Sample

The research sample of this study includes allbdueks that operated in Turkey constantly between
2002-2007, excluding investment and developmend, participation banks. This data set should be as
homogeneous as possible to be meaningful for velatfficiency measurement for DEA application. Seré
are four groups of banks in the research, stateedwdeposit banks, privately-owned deposit bank=ida
banks founded in Turkey, and, foreign banks hawirenches in Turkey. Total thirty-one banks fromstno
groups are determined and get into the analysis.

Table 1: The Banks in the Analysis

B1 |ABN AMRO Bank N.V. B17 | ING Bank A.S.

B2 | Adabank A.S. B18 | Societe Generale (SA)

B3 |Akbank T.A.S. B19 | Sekerbank T.A.S.

B4 |Alternatif Bank A.S. B20 | Tekstil Bankasi A.S.

B5 | Anadolubank A.S. B21 | Turkish Bank A.S.

B6 |Arap Turk Bankasi A.S. |B22 | Turkland Bank A.S.

B7 |Bank Mellat B23 | Turk Ekonomi Bankasi A.S.

B8 | Citibank A.S. B24 | Turkiye Cumhuriyeti Ziraat Bankasi A.S
B9 | Denizbank A.S. B25 | TUrkiye Garanti Bankasi A.S.
B10| Eurobank Tekfen A.S. B26 | Turkiye Halk Bankasi A.S.

B11| Finans Bank A.S. B27 | Turkiyeis Bankasi A.S.

B12| Fortis Bank A.S. B28 | Turkiye Vakiflar Bankasi T.A.O.
B13| Habib Bank Limited B29 | Unicredit Banca di Roma S.P.A.
B14| HSBC Bank A.S. B30 | WestLB AG

B15| JPMorgan Chase Bank N.AB31 | Yapi ve Kredi Bankasi A.S.

B16| Millennium Bank A.S.

3.2. Measurement of Variables

The necessary data set from the income statemeditisadance sheets of the banks is obtained from the
annual issues of the Bank Association of Turkey.
In the banking performance literature, there isdefinite consensus on the determination of bankts@and
outputs. But there are two main approaches to ehiterthe inputs and outputs that can be used fimiaxfcy
measurement; production approach and intermediappmoach (Thanassoulis 1999; Sealey & Lindley 1977
Anthanassopoulos 2009). According to productionrepgh, banks are regarded as using labor and tépita
generate deposits and loans, and according tarietiation approach deposits are regarded as bemgaed
into loans (Avkiran 2006). Avkiran (2006) summadz@o approaches, and showed inputs and outputsvior
approaches. Under production approach, number pfagmes, occupancy, furniture and equipment, atloar
interest expenses are determined as input, numbetemand deposits, time deposits, real estate loans
installment loans and commercial loans are deterthias output. Under intermediation approach, dégosi
debentures, other liabilities, shareholder equitynber of employees, physical capital, non-inteeegtenses
are regarded as inputs, loans, securities, depashiother banks, except central bank, non-interemme are
regarded as outputs. Sufian and Majid (2007) enrgadd9EA method to investigate the effects of meayadt
acquisitions on Singaporean domestic banking groeffisiency. They estimate two alternative modalsd
they used total deposits as input, total loans ramdinterest income as output in the first modeh-interest
and interest income as output and interest andimernest expense as input in the second model. Agsa
Ceyhan (2008) determined the inputs as labor, @lapitd loanable funds, outputs as short- and leng-t
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credits, off-balance sheet items, and other earagsgts. Jackson et al. (1998) used number of gegdcand
the sum of non-labor operating expense, the diegpenditure on buildings and amortization experaes
inputs, loans, demand deposits and time depositsitpsit under value-added approach. Wheelock arisowi
(1999) investigated the technical progress, inigfficy and productivity change between 1984 and 1988y
employed three inputs: labor, physical capitalchased funds, five outputs: real estate loans, cengial and
industrial loans, consumer loans, all other loaatl demand deposits by adopting intermediatiopragch.
Oral and Yolalan (1990), Ayadi et al.(1998) detered inputs as interest paid on deposits, expenses o
personnel, administration etc. and total depositputs as total loans, interest and non-interesime. Aly et
al. (1990) employed a non-parametric frontier apphoin their study to calculate the overall, techhipure
technical, allocative and scale efficiencies ofample of 322 independent banks. And, they deteminthe
inputs as labor, capital, loanable funds, outpstseal estate loans, commercial and industrialdpaansumer
loans, all other loans and demand deposits. Bead#rn(d998) applied DEA to Nordic Banks by usingrioa
volumes, deposit volumes, and gross revenues asitpgbsts of personnel, cost of material and thlanae of
credit losses as inputik (2008) investigated the technical X-efficienaydgproductivity growth of novo banks
and established banks by using a non-parametntiéromethod. By employing intermediation approdoh
outputs that are used in his research are, shontitens, long-term loans, and other earning asdesinputs
are labor, capital, and loanable funds. Havrylck®R06) investigated the efficiency of the PolishnBiag
industry between 1997 and 2001, and under interiedi approach he determined the inputs as cafitady
and deposits, outputs as loans, government bondspfébalance sheet items. Chen et al. (2000)yaerdlthe
operating efficiency of 34 commercial banks in Tamwbanking sector. Under intermediation approaely th
determined outputs as provision of loan servicestf@io investment, and non-interest income, irgpas bank
staff, assets and bank deposits for this analygis(2009) used slack-based efficiency measuresdasure the
efficiency of 24 banks in Taiwan; he employed dégpsnterest and non-interest expenses as inpatsl,
interest income and non-interest income as outphis study.

By taking into consideration the literature intediaion approach is used in the analysis. Number of
employees, interest expenses, non-interest expeasdstotal deposits are determined as input; totahs,
interest income, and non-interest income are détexamas output. All variables are measured in thnds of
Turkish Liras, except number of employees.

3.3. Measurement of Efficiency

The efficiency measurement is generally performedséveral methods such as ratio analysis,
parametric and non-parametric methods. In the ratalysis, efficiency is measured with the caléatatof
several ratios of financial units. The financialtwith the highest output over input or lowestumpver output
is determined as efficient. But for the calculat@frefficiency of financial units which operate nitihput and
multi-output ratio analysis is not suitable. Anatlegiticism about the ratio analysis is that somatos denote
that the firm has a successful level of performamgeother may show the opposite. The regressiatysis
does not suffer from that disadvantage, but it m&sua priori form of functional relationship betweaputs
and outputs, in addition regression analysis cdy lbandle one output at a time (Manadhar & Tang220h
the most of industries corporations especiallyanking operate with many inputs and many outputerd@fore
there exists a requirement for efficiency measuremgethod besides ratio and regression analysisceTare
another two techniques called as parametric andpaoametric enable efficiency measurement with many
input many output. One of the nonparametric tealesqwhich is widely used to measure efficiency &abD
Envelopment Analysis (DEA).

3.3.1. The Data Envelopment Analysis (DEA) Model

Data envelopment analysis (DEA) is a linear basegnamming model which was first proposed by
Charnes et al. in 1978 twenty years after Farreiminal work for evaluating activities of not-forefit entities
participating in public programs. Recent years ety of DEA applications have been seen for evatgathe
performances of different kinds of entities engagednhany different activities in many different ¢erts in
many different countries (Cooper et al. 2004). DB#sess the comparative efficiency of homogeneous
organizational units, such as bank branches, sshdak offices, and hospitals (Thanassoulis 1998A
responds to the need for satisfactory proceduressess the relative efficiencies of multi-inputltrmautput
production units (Cook & Seiford 2008). The effivdy score is usually denoted as either a numbevemst
zero and one or 0 and 100 percent. The efficienoyesof one or 100 percent of a decision making simws
that decision making unit is efficient relative ather units in the research sample. In additiopraviding
meaningful scalar efficiency values, DEA is desijne determine the sources and estimate the amaidints
inefficiencies that might present in the variouspoi and input vectors (Charnes et al. 1991). Thestm
important advantage of DEA over other traditionadr@ometric frontier method is that it does not isgprior
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assumption (such as standard forms of statistigabssion analysis) about the analytical form efgtoduction
function (Avkiran 1999; Banker 1984; Cooper et24l04). In addition, DEA enable to calculate thecefhcy

of decision making units that operates multi-inpatd multi-output. DEA is a valuable benchmarkinglto
because it identifies inefficiencies in decisionking units by comparing them with similar decisioraking
units regarded as efficient (Avkiran 2006). Unlikéher benchmarking tools that rely on the managers’
observation, comparison, DEA enables to identifst peactices that are too complex to be identifglderman

& Ladino 1995). On the other hand, the main probsdraut DEA model is that, it is a non-parametridhod,

S0 it is sensitive to the measurement problemsSiadrkas et al. 2008).

The relative performance measurement of DEA is@adstaged process (Mercan et al. 2003):

(i) Determining the best performing decision makingtaitihat produces greatest output with the least
input. Assigning a DEA performance-index value afity (1) to such decision making units and
placing them on the efficient frontier.

(i) Determining the DEA performance-index values fdragher decision making units in the set. Such
values are represented by the distance of thedfgsent units from the above defined efficient
frontier. The decision making units in this subss¢ more inputs given an output level or produss le
output for a specific level of inputs.

DEA determines, the most productive decision making, the amount of excess resources used by
inefficient decision making units, the amount otess capacity or ability to increase service ostputless-
productive units, the set of best-practice seruitiés most similar to the less-productive unitéemned to as the
best-practice reference set (Sherman & Ladino 1995)

Mathematical formulation of DEA model can be stedsd

m
Z uro yro

Max Z, =2 — (1)

n
Z Vio Xio
i=1
Subject to the constraints:

m

Ui Yy

r=nl—51 forj=1,2,k
Vi X;

i=1

2)

Uro' Vi 20 forr=1,m andi=1,n (3)

Where:

Z, . Efficiency score of 8 decision making unit.

X : Observed value of inputor the decision making unjit

yrj : Observed value of outpufor the decision making unjt

U,V : Weights of input and output of decision making unjtrespectively.

k : Number of decision making units.

m : Number of outputs.

n : Number of inputs.

Linear programming expression of the DEA modekis that:

I\/Ia'XZO :i uro er

r=1
4)
Subject to the constraints:
2 Vo Xo =1 (5)
i=1
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m n
Zurj Yi S Zvij X; forj=1,2,k (6)
r=1 i=1
u,,V, =20 forr=1,m;andj=1,n
(7
4. Results

The efficiency scores of each bank included insduaple are shown in Table 2. The efficiencies ef th
banks are examined between the years 2002-2007nypith oriented CCR model. The banking sector dpdra
higher than 0.8 of efficiency scores in the whasearch period. The average scores are 0.87 in RERin
2003, 0.84 in 2004, 0.91 in 2005, 0.92 in 200680B2007. The efficiency levels increased after 2002 and
reached 0.92 point in 2006, and again decreasalif.8007. There is a recovery phase in bankingstrg
performance. There are six banks that operateciaffly in the whole research period. So the 19¥6¢m (Six
of thirty-one banks) operated constantly efficineim 2002 through 2007. Also, there are thirteenkisathat
operated inefficiently during all analysis peri@h the 41% (thirteen of thirty-one banks) operatedficiently
between 2002 and 2007.

Table 2: CCR-I Efficiency Scores (2002-2007)

Frequency of

2002 2003| 2004| 2005| 2006| 2007| Efficiency
B1 1,00 0,88| 1,00/ 1,00/ 1,00/ 0,75 3
B2 0,76 1,00/ 0,55/ 1,00/ 1,00/ 1,00 4
B3 1,00 1,00/ 1,00/ 1,00/ 1,00/ 1,00 6
B4 0,86 0,79] 0,99/ 0,90/ 1,00/ 1,00 2
B5 0,79 0,99| 0,83 0,78/ 0,82 0,85 0
B6 1,00 1,00/ 0,77| 0,87| 0,78/ 0,60 2
B7 1,00 1,00/ 1,00/ 1,00/ 1,00/ 1,00 6
B8 0,63 0,65| 0,66 0,98/ 0,97 0,67 0
B9 0,77 0,91| 0,75/ 0,90| 0,91 0,81 0
B10 0,73 0,66| 0,62 065/ 0,75/ 0,99 0
B11 1,00 0,90/ 0,86/ 1,00/ 0,96| 0,85 2
B12 0,72 0,83| 0,78/ 0,83| 0,87 0,69 0
B13 1,00 1,00/ 1,00 1,00/ 1,00/ 1,00 2
B14 0,94 1,00/ 0,78/ 1,00/ 0,98 0,80 2
B15 1,00 1,00/ 1,00/ 1,00/ 1,00 1,00 6
B16 0,81 0,49| 0,40/ 0,68/ 0,86 1,00 1
B17 0,78 0,84| 0,86 0,86 0,85 0,82 0
B18 1,00 1,00/ 1,00 1,00/ 1,00/ 1,00 6
B19 0,64 0,59| 0,84 092| 0,77 0,73 0
B20 0,77 0,91| 0,72| 085/ 0,88 0,87 0
B21 0,85 0,85| 0,82 081 0,85 0,66 0
B22 0,76 0,87| 0,66/ 0,79| 0,68 0,67 0
B23 0,79 0,97| 0,76/ 0,88| 0,85 0,77 0
B24 0,94 0,99| 1,00/ 1,00/ 1,00/ 1,00 4
B25 0,97 1,00/ 0,83| 0,96| 0,98 1,00 2
B26 1,00 1,00/ 1,00/ 1,00/ 1,00/ 1,00 6
B27 0,75 0,75/ 0,82 0,94| 0,91| 0,86 0
B28 0,72 0,90/ 1,00/ 1,00/ 1,00/ 1,00 4
B29 1,00 1,00/ 091| 0,93| 1,00/ 1,00 4
B30 1,00 1,00/ 1,00/ 1,00/ 1,00/ 1,00 6
B31 0,88 0,99| 0,80/ 0,78/ 0,87| 0,83 0
Average 0,87 0,89| 0,84/ 0,91| 0,92| 0,88
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The total efficiency, technical efficiency and scalfficiency of the banks are also analyzed and the
findings are showed in Table 3. Input oriented C&ficiency scores give the total efficiency of bankput
oriented BCC results give the technical efficiemdybanks. As CCR scores are divided by BCC scdhes,
outcome will give the scale efficiency of banks.

The average technical efficiency levels of bankstdgher than average scale efficiency levels withi
this period. It is observed that the increase taltefficiency level is mainly resulted from thecirase in
technical efficiency level. Given our results thatrkish banking sector suffered from scale inefiay.

Table 3: Total Efficiency, Technical Efficiency and Scal&ig&ency of the Banks

Total Efficiency Technical Efficiency Scale Efficiency
Bl 0,94 1,00 0,94
B2 0,88 0,97 0,91
B3 1,00 1,00 1,00
B4 0,92 1,00 0,92
B5 0,84 0,89 0,95
B6 0,84 0,98 0,85
B7 1,00 1,00 1,00
B8 0,76 1,00 0,76
B9 0,84 0,92 0,91
B10 0,73 0,80 0,91
B1l 0,93 1,00 0,93
B12 0,79 0,98 0,80
B13 1,00 1,00 1,00
B14 0,92 1,00 0,92
B15 1,00 1,00 1,00
B16 0,70 0,83 0,85
B17 0,83 0,93 0,90
B18 1,00 1,00 1,00
B19 0,75 0,92 0,81
B20 0,83 0,95 0,87
B21 0,81 0,85 0,95
B22 0,74 0,87 0,85
B23 0,84 0,95 0,88
B24 0,99 1,00 0,99
B25 0,96 1,00 0,96
B26 1,00 1,00 1,00
B27 0,84 0,99 0,85
B28 0,94 0,95 0,98
B29 0,97 0,98 1,00
B30 1,00 1,00 1,00
B31 0,86 0,99 0,87
Average 0,89 0,96 0,92

Table 4: Tobit Regression Results (n=176)

Coefficient Standard Error t-ratio P-value
Size -0.0697283 0.0231161 -3.02 0.003
Nationality -0.0762108 0.0217101 -3.51 0.001
Ownership 0.1843663 0.0341993 5.39 0.000
Publicly Listed 0.0757398 0.0248959 3.09 0.003
Constant 0.9239495 0.0145359 63.56 0.000
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The effects of bank size, ownership type, natitypaind being publicly held on total efficiency are
analyzed with Tobit Regression by STATA. Ownershipe, nationality, size and being publicly held are
employed as dummy variables. In this analysis, DEfficiency score of a bank is determined as depend
variable. If the coefficient of an explanatory \edalie is positive, it increases the efficiency leekthe bank. In
spite of that if the coefficient of an explanategriable is negative; it decreases the efficieesel of the bank.
Significance level of the regression is 95%. Thelifigs imply that all explanatory variables arengfigantly
different from zero and have a significant effectafficiency score of banks.

Banks are grouped as large and small accordinigeio &ssets levels in this study. Size has a negati
effect on efficiency levels of banks, suggestingt tthe smaller the bank, the more efficient barlklvd. There
is a scale problem in Turkish banking sector, thekls can not use economies of scale advantages ey be
decreasing return to scale in Turkish banking sedf percent increase in inputs results less 18arnncrease
in outputs. As the banks grow they become lessieifit. Larger banks have lower efficiency whictultbbe
due to complex organizational structure and moealahd behavior (Sufian & Abd. Majid 2007). In Tuyke
smaller banks are typically newer and generallcisige in trade and finance and wholesale corgdoanking
and employ more professional and astute manageteants ($ik & Hassan 2002). Because of competition
small banks should operate efficient to surviveeesgly in metropolitan markets. The results areocadance
with Isik and Hassan (2002) on Turkish banking sector.

To analyze the relationship between publicly traded Turkish banks’ efficiencies a dummy variable
is introduced as an explanatory data. Being pubticlded has a positive effect on efficiency levaibanks.
So, the publicly traded banks operate more efficiban not publicly traded banks. That finding sopg the
market discipline hypothesis. According to this biesis banks whose shares are publicly tradedldhou
exhibit higher efficiency. Thus, the easily tramafde ownership structure of firms creates incastifor both
shareholders to monitor management performancédaarithnk management to improve their performancié as
contains risks associated with moral hazard prestiMamatzakis et al. 2008).

Banks of different nations may have different omtes with the same inputs. Thus, in this section the
effect of ownership type and nationality on effig levels of banks are analyzed.

Ownership dummy is determined as state and noa-btatks. The positive sign of the coefficient on
non-state ownership binary variable implies that-atate ownership improve the efficiency level loé banks.
Non-state banks operate more efficient than stat&kd There are two major reasons behind the efiogi
difference between public and private firms. Thestfis while all private firms are profit maximizinpublic
firms would pursue whatever objectives the govemndemands. The second is while private firms algest
to relatively hard budget; public firms are subjectelatively soft budgetsgik & Hassan 2002).

Nationality has a positive effect on efficiency éésx The positive sign of the coefficient on foreig
ownership binary variable implies that foreign owsiép improve the efficiency level of the banksréign
banks operate more efficient than their domestignterparts. This may be because of foreign ownedka
have better risk management, operational, techi@@btechniques which they enable from their pakmntks
abroad. The empirical observation that foreign lsgoérform better compared to domestic banks inldpirey
countries. This suggests that technical abilitypahks from developed countries overcomes the hoehd f
advantage in developing countries (Jeon & MilleB20 Berger et al. (2000) explained the differerfoesveen
home field advantages and global advantages. Ttigabldvantage hypothesis denotes that foreign sbank
might benefit from competitive advantages relativeheir domestic banks. Foreign banks may als@iec
more competitive when compared to domestic bankstdwan active market for corporate control in ltloene
country, and because they have access to an eduledtter force that is able to adapt new technokgie
(Lensink et al. 2008). The results are accordarite Sufian (2008) on Malaysian banks, Jackson .et1898)
on Turkish banks,slk and Hassan (2003) on Turkish banks, HavrylctB®06) on Polish banks, Bonin et al.
(2005) in transition countries.

5. Conclusion

This paper aims to determine the efficiency of Tshkbanks between 2002 and 2007. So, the
efficiency levels of Turkish banking sector are lgpad during the period 2002-2007 with Data Envetept
Analysis. Then, multivariate regression analysisehbaeen employed in order to detect the deternsnaht
banking efficiency in Turkey.

The sample includes thirty-one banks that contislyowperated during this period. According to
results, the efficiency level of Turkish bankingldiot change very much in the analysis period. Bdueking
sector operated at stable efficiency level. Theaye performance values between 0.84 and 0.92sipéhiod.
Additionally, the findings reveal that the averagehnical efficiency scores of banks are highen theerage
scale efficiency scores. There is a scale inefiicyeproblem in Turkish banking sector.

The effects of some explanatory data on the bagfigiency levels are also analyzed in this redearc
Size, ownership type, nationality, being publidstdd are improved as dummy variables. Findingdyirtipat
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smaller banks are more efficient than larger baAksthe banks grow they become less efficient. Thekish
banking sector may experience decreasing returssdte. Publicly listed banks are more efficiersntmot
publicly listed banks. This finding is compatibléthvmarket discipline hypothesis which suggestsidtolders
of the banks can exert market discipline over baakagement, so the publicly traded banks are eagh¢otbe
more efficient. Non-state banks operate more efficthan their state counterparts. This may beusecaf the
goals of those two banks differentiate. Privatdtiest always aim to maximize their profit. The reggion
analysis results also denoted that foreign ban&snaore efficient compared to their domestic peEcseign
banks might profit from better risk management e advantage of technological improvements.
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