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DETERMINANTS OF BANK PROVISIONS:
EVIDENCE FROM TURKEY

Osman Berke Duvan and Hasan YgMB

Cyclical movements might have an effect on a bapkdditability via loan-loss
provisions. A borrower’'s payment capacity deteriegain the contraction
and improves in the recovery periods of an econofius, an opposite
cycle is expected in provisions with respect to #wnomic cycle. This
study investigates this argument along with thdapion of the determinants
of banking provisions in the Turkish banking sectBoth panel data and
time series tools, specifically Pooled Ordinary sgte&quares (POLS) and
Ordinary Least Squares (OLS), together with siaikinference are used to
conduct the econometric analysis. Consequentlythén Turkish case, it is
found out that economic growth has a negativeicgiahip with the loan-loss
provisions while the foreign exchange rate has sitipe one. Another main
conclusion of the study is that bank-specific fegstdhave no effect on
provisions.

1. INTRODUCTION

During the last two decades, due to the absence aof
stable macroeconomic environment, an efficient Slegve-
administrative framework, and a sound surveillaggpervision system,
many financial crises have been experienced in de&eloping
countries. Consequently, the importance of someéetal indicators,
such as loan quality indicators, specifically nam@ening or
restructured loans, provisions, profitability ofnxa and the quality of
collateral were acknowledged in both the econommd dinance
literature.
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Bank provisions are one of the first reliable qitatitve indicators of
deterioration in loan quality and, at the same tim&ey determinant of
banks’ earnings and profitability. Therefore, to &ele to assess the
soundness of the banking sector’s financial strectunderstanding the
bank provisioning policy is important.

Bank provisions are held to cover both expected amexpected
losses according to the accounting standards @iuatgy. In line with
the Basel Capital Accord and subsequent amendmgergsgisions can
be categorised into two subgroups, one of whickpescific provisions
that can only be made once borrowers are unabledet their loan
obligations and the other is general provisionst thee held as
precautionary measures for possible or latent $oseeyet identified. In
principle, provisions are held to compensate bojheeted and default
losses on loans. But in practice, banks usuallg tenavoid separating
specific provisions before a credit risk is fulbatised.

Depending on fluctuations in economic conditiongyrrowers’
payment ability changes over time. As indicatedsaveral surveys,
during a recovery or expansion period, borroweldits to debt service
naturally increases and, therefore, credit risksfaln contrast, loan
defaults are likely to increase during recessiorcamtraction periods.
Therefore, the possibility of an increase in imedicredits also risés

After the many devastating financial crisis expeces, there is a
growing debate on the possible procyclical macroenuc effects of
provisioning policies. It is argued that provisiogiexperiences focusing
on ex-post factors have played an important roleleepening those
recent crises. Depending on this debate, in mamntdes, decision
making authorities are trying to encourage bankss® more forward
looking valuation methods and external credit ns&dels to avoid the
possible excessive burden during economic downturns

In a study on the countercyclicality of risk-basmpital ratios, the
Basle Committee (1999) examines potential effecfs capital

! This definition reflects the ex-post rather tharaate provisioning policy. For
further details on the differences between ex-osl ex-ante provisioning, see
Cortavarria, Dziobek, Kanaya and Song (2000).

2 For further information on the various factorseafing credit cycles and borrowers’
payment ability, see Borio, Furfine and Lowe (2001)
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requirements. It is noted that in recession peribedsks are more likely
to incur higher levels of loan losses and, consetiyehigher levels of
loan-loss provisions than in the periods of stroegonomic

performancé

Other studies which reflect the countercyclicatifypank provisions
are Hoggarth and Pain (2002) and Pain (2003). ésetpapers, seven
and eleven major UK banks, respectively, are ardlysing the pooled
OLS method and results also support the view timattonomic cycles
have important effects on bank provisioning, i.e i @cessionary
elements in an economy develop, loan-loss provssi@ccount
deteriorates.

As in other countries experiences, especially aftee two
consecutive rigorous financial crises, some supporevidence has
been observed that in Turkey also bank provisioresveh a
countercyclical behaviour. As indicated in the gtudy Duvan and
Yurtoglu (2004), the provisioning policy of seven majarrRish banks
supports the countercyclical behaviour of loan-lpssvisions. In the
said study, the authors focus directly on the ahship between
provisions and GDP growth in Turkey using someistaal inference
tools.

This study aims, basically, to extend and devetepstudy of Duvan
and Yurt@glu (2004). In addition to concentrating on the @l
influences on the Turkish Banking Sector’s loarslpsovisions, it aims
to investigate some bank-specific factors that mlggve an effect on
banks’ provisions, such as the asset ratio of hahkshumber of staff as
well as a few selected macroeconomic variables. dutbors believe
that determining the behaviour of provisions is amgnt to provide a
sound policy prescription on this issue.

The rest of the paper is organised as follows:i&e& discusses the
recent facts about the Turkish banking sector'vigroning experience;
Section 3 describes the data and analysis along thi¢ estimated
models and their resulting implications; Finallyec8on 4 includes the
conclusion and some relevant remarks.

% See “Capital Requirements and Bank Behaviour: Miact of the Basle Accord”,
(April 1999).
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2. NON-PERFORMING LOANS AND PROVISIONING
DEVELOPMENTSIN THE TURKISH BANKING SECTOR

In November 2000 and February 2001, the Turkish neaty
experienced two of the most painful financial csise its histor§. On
the first days of these consecutive crises, TurBahks suffered from
the realisation of both interest and exchangenaks. But that was not
all. In addition to these worsening initial impaai$ the crises, the
banking sector faced another crucial problem: #wdisation of credit
risk due to the erosion of the corporate sectoagnment ability in the
following periods.

To be able to handle these troubles, the Turkiskhoaiies
announced a challenging restructuring strategyTtokish banks. This
strategy was constructed over two key policies: isne strengthen the
capital structure of the vulnerable private andlisulbanks and the other
is to remove Non-performing Loans (NPL) from bankalance sheets.
To support this strategy, serious legislative amesrts were made to
relieve the banks’ vulnerable financial positiorspEcially the Istanbul
Approach, which is a corporate debt restructurmagiework established
in that period, provided an important stimulus bmth banks and the
real sector to recover from financial weakness

Depending on these comprehensive policies, thertimhary effects
of NPL were gradually controlled after mid-2002 (@& be seen in
Table 1).

Table 1. Developmentsin NPL and Provisions (as per centage)*

Dec. 00/Sep. 01)Dec. 01{June 04Sep. 02|Dec. 02|Mar. 03{June 03

NPL/Total Credits 124 20.5 41.4 34.3 3111 212 018. 18.1

Provisions/T. Credits 7.9 13.4 195 174 17,2 13.612.2 12.7

* Source: Banking Restructuring and Supervision iayeof Turkey.

4 As a clear indicator of the devastating effectshafse crises, while there were 54
commercial banks in the Turkish Banking Sectorhet énd of 1999, this figure
decreased to 34 by the end of November 2003.

® For further information on progress in the resimiog of the Turkish banking
sector, see IMF Country Reports for Turkey.
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3. DATA AND MODELS
3.1. Data

Quarterly data, as available, are used in thisystundi the sample period
is between the "4 quarter of 1996 and the"%quarter of 2003.
Commercial Bank provisions are used as a dependgmidble. Data
for provisions belonging to 29 commercial banks evesbtained

from the Banking Restructuring and Supervision Agef Turkey

(BRSA).

Two concepts are critical in the modeling of thevysions. One is
deciding which stock or flow forms of the provisgare to be used.
Because of accounting principles, provisions appeér as a flow and a
stock measure in banks’ reporting statements. Wherikelihood of a
doubtful debt arises, a new charge (flow) is postedhe profit/loss
account which is also added to the stock of prowsi Given this
behaviour, the stock measure of provisions may eamssleading
results. For instance, at a specific time, a lang®unt of write-offs in
any one period may mean that the stock of provssfalis even though
significant new doubtful debts have arisen. Themfthe flow form of
provisions has been preferred in this study. Howethes choice leads
to losing one period of observations. As anotheicept, provisions can
be categorised into two subgroups (general andfgppoovisions). It is
generally accepted that while specific provisions leld for expected
and general provisions for unexpected losses, potiision groups
indicate ex-post losses in practice. Therefore toked provisions figure
has been preferred and used in this study.

Although the main consideration of this paper iset@mine the
effect of economic growth on banking sector pransi we included all
possible explanatory variables in the analysis. &@anatory variables
are picked up in terms of the most frequently erygdbvariables in
similar studies of the related literature. Explamat variables are
categorised into two groups. The first is made up some
macroeconomic indicators such as real Gross DomPBstiduct (GDP),
treasury borrowing interest rate, foreign exchargge (FX, TL/$) and
money supply (M2Y-Broad Money-M2- and Foreign Exopa
Deposits). The second group includes bank-relateétators such as
credit volume, total assets and some effectiveinelisators.
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Table 2. Definitions of Variables Used in the Analysis

Provisions Provisions for 29 commercial banks

GDP Real GDP (1987 Prices)

Price GDP Price Deflator (1987=1)

Interest rate Treasury borrowing compounded interest rate

ExchangeRate |TL/$

M2Y Broad Money Supply

Assets Total assets as a share of total Turkish commebeiaking
sector (effectiveness indicator)

Number of Staff | Number of staff per branch (effectiveness indicator

As a main explanatory variable of the analysis, Gp®wth rate is
used in the models. In the literature, there amesandications of a
negative relationship between economic growth aarkimg provisions.
To explore this relation, we initially analysed tberrelation between
these two variables using aggregate provisionsudiey all analysed
banks. The correlation coefficient for these vadabis about —0.56.
This shows a significant negative relationship tkatonsistent with the
literature and also supportive of the results ofv@u and Yurtglu
(2004). Graph 1 also supports this countercychedaviour.

We also tried to figure out the effects of othercno@conomic
variables such as FX rates, interest rates anddbramney supply. The
correlation coefficient between aggregate provisi@nd FX rate is
almost 0.59. This suggests a positive relationbkigveen them that can
also be seen in Graph 2. This result is not fulbypgistent with the
economic theory. As is usually expected, depremiatin domestic
currency prompts foreign demand for domestic goadd stimulates
economic growth. Hence, depreciation in domestioeticy should
decrease the loan-loss provisions. However, dubddack of a stable
economic growth path in Turkey for several yearghbprivate firms
and the financial sector have found a profit incento take FX risk in
their balance sheets, especially during the boomogef the economy.
Therefore, such open positions have an enormotsrtiimary effect on
the financial sector while the economy is in thevdoperiod of the
cycle. Another study by Berument and s&aullari (2003) also
concludes that exchange rate increases are regassid hus, it could
be expected that the exchange rate increasesdahddss provisions in
the Turkish case.



Determinants of Bank Provisions: Evidence fromKeyr 111

In terms of interest rate, we have tried real aonhinal rates in the
models. The correlation coefficients for real amhimal interest rates
are 0.22 and 0.18 respectively. M2Y is another iptsssexplanatory
variable, having a correlation coefficient of 0.87at is included in the
analysis.

As bank-specific explanatory variables, which atleoacross-
sectional units, personnel numbers per branch asetsratio (assets of
bank i/total assets of 29 banks) are considere@sdtvariables are
regarded as efficiency indicators for the banksimssg that efficiency
has an effect on provisions.

Graph 1. Growth Rates of Provisons and GDP (Normalised)

‘ —— Provisions —+— GDP ‘

In the literature, there are some additional pdssixplanatory
variables such as household capital and incomeinggacorporate
capital gearing, net interest rate margins and {saeacific share of loans
and advances to particular sectors. Unfortunatdta for household
capital and income gearing, corporate capital ggaand net interest
rate margins are available for the Turkish econoAwditionally, the
bank-specific share of loans and advances to péaticsectors are
confidential data in Turkey. Therefore, those Valga are disregarded in
this analysis.
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Graph 2. Growth Rates of Provisions and FX (Nor malised)

‘ —e— Provisions —— FX ‘

As the integration order of variables is importémt the methods
used, the unit root test is applied for all indozat According to the
pooled unit root test, provision and personnebragries are integrated
at order one while the asset ratio series is iategrat order zero —I(0).
For time series variables, ADF test results aresgreed in Table 3.

Table. 3 ADF Test Resultsfor Time SeriesVariables

Variable ADFTest_Stati_stic . .l% . .5%
Level First Difference Critical Level | Critical Level
GDP -1.18 -3.68** -3.73 -2.99
Price Deflator -2.15 -3.38** -3.73 -2.99
FX -1.74 -2.74%* -3.73 -2.99
M2Y -2.20 -3.44** -3.73 -2.99
Nominal Interest Rate -1.54 -4.00* -3.73 -2.99
(&) ** Stationary at 1 % level
** Stationary at 5 % level
*  Stationary at 10 % level
(b) Without trend and seasonality, anpdéfects are considered.

According to the unit root test, all time seriesiables are integrated
at order one -1(1). Unit root tests are appliedtfer natural logged form
of all variables except asset ratio and interetgsrhecause they are in
percentage form. Therefore, in the modeling statgjonary variables



Determinants of Bank Provisions: Evidence fromKeyr 113

are used in logged form while nonstationary vagaldre used also in
the first difference form.

3.2. Models

The analysis consists of two parts: the first ipamel data and the
second a time series analysis. The panel data sasaly used to
investigate the determinants of provisions usingkbspecific data in the
sample period between 1996:4 and 2003:2. As stdiede, because the
flow form of variables is used in the model, oumgde period is
reduced to 1997:1 - 2003:2. The basic estimatiategyy is to pool the
observations across banks and apply the regressialysis on the
pooled sample. That is, a pooled OLS (POLS) egnatill be
estimated in the form of:

Yit = Bo+ BrXLy + B2X2; + B3X3; + BaXdi + BsX5i + BeX6i + BrXTir + Uy 1)
where,

yir = Provisions for bank i at time t

X1;= GDP growth at time t

X2:= Price at time t

X3:= Nominal Interest Rate at time t

X4, = Foreign Exchange Rate (TL / $) at time t

X5; = M2Y at time t

X6 = Assets Ratio for bank i at time t (asset of bank
i/total assets of 29 banks)

X7:= Number of staff for bank i at time t

U = Disturbances

The advantage of pooling is that more reliable nesties of the
parameters in the model can be obtained. It islid paocedure if there
is reason to believe that the relationship betwbenvariables is stable
across cross-section units. But the disadvantageooling is that any
heterogeneity across banks reveals itself in tlexplained residuals. As
in other countries experiences, our data set gevedence that Turkish
banks show similar response to cyclical movememtserefore, we
assumed that the relationship between provisiomsgaowth is stable
across banks and that is why we decided to apmyptboled OLS
estimation method. Additionally, we have assumpgionof
contemporaneous exogeneity and no linear dependanuyng the
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explanatory variables for the population model. theo important point
is that the White Heteroskedasticity—Consistentiafare-Covariance
Matrix is used in estimations.

In this context, we have estimated two equatiomsguBOLS, one of
which is dynamic and the other static. Equation fipws the static
model specification. In the dynamic specificatidwank provisions are
assumed to depend partly on their own past obsensgatind so the
model specification can be shown as follows:

Yit = Bo + B1X11 + o +B7X7n + 61yi(t-l) + ... + 6lyi(t-4) + U (2)

The results of the static model estimation are goresd in Table 4
while those of the dynamic estimation are in Tdble

Table 4. Estimation Resultsfor Static Equation

Dependent variable: Provisions

Regressors Coefficient t- statistic P-value
GDP igzggg -3.19 0.001
Price (ggg) 141 0.158
FX (8:‘1152) 457 0.000
Personnel Ratio (8222) 0.08 0.937
Asset Ratio (8:1471;) 1.22 0.222
Nominal Interest Rate (gggg) 1.07 0.284
Constant term (8013;’) -1.24 0.213

Observations (T): 26

Number of id (N): 29

R% 0.046

Adjusted R: 0.035

F Statistic for joint significance: 3.91 (P-val@e000071)

Note: Standard errors are given in parenthesésrithe coefficients.
First difference and logged forms are used for Bions, GDP, Price, FX ar
Personnel ratio. Asset ratio is in logged levehfoFirst difference of interest rate
used (logarithm form of interest rate is not usedesit shows percentages).

— o

S
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There are two important points related to the pda¢h estimations.
Firstly, we have a small cross-section sample @& 29) relative to
the time dimension (T = 26). This is a problem ttetises the relatively
poor results of the POLS estimations. But we wemestrained by the
data available for the Turkish banking sector dad we did not want to
decrease the time dimension of the data. Therefoeeassumed those
results are not weak enough and we also considieec@LS estimation,
which is described in the next section, as a wsthis issue. The other
point is that the M2Y variable has caused some iouliinearity
problems and so we decided to exclude it from oafysis.

Static estimation results show that there is aiigmt negative
relationship between economic growth and provisiank % decrease in
GDP growth leads to an 0.92 % increase in the droveite of
provisions. This result supports other country Esids in Pain et al. In
addition to GDP growth, FX is another importantiable affecting
provisions. A 1% increase in foreign exchange rmateeases the growth
rate of provisions by 0.48%, which indicates thesgince of a positive
relationship between these two variables. All othariables are
insignificant. Therefore, one can conclude thal ®BP and foreign
exchange rate variables are the only determindrtarking provisions
in Turkey.

Table 4 shows the estimated equation including pdksible
explanatory variables. When insignificant variabdge excluded from
the equation, coefficients of GDP growth and FX dot change
considerably and they seem robust. Another pointhet a serial
correlation test has been conduétedd it was proved that there was no
serial correlation problem for that static equatibarther, it should be
noted that seasonal dummy variables are used toireathe seasonal
effects in the data.

In the dynamic equation estimation, we have addddgd of the
dependent variable because we have quarterly datave think that
past realisations can have an effect up to one.)idawever, we
disregarded the insignificant lagged dependentabsées. As shown in
Table 5, only the second lag has a significant faweht. This could

® Fitted residuals of the equation have been obtiimed were inserted into the
equation as a lagged variable and then the cosftitest was applied.
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mean that banks show tolerance to their custonwersmipaired credits
up to six months.

The other foundations of the dynamic equation argely similar to
the static equation. The main difference is a sligacrease in the
coefficient of GDP. Obviously, null hypothesis adibg equal to one is
rejected in the dynamic equation while it cannotdjected in the static
equation according to the Wald coefficient testwidwer, there is still a
significant negative relationship between econaaciivity and banking
provisions.

Table 5. Estimation Results for Dynamic Equation

Dependent variable: Provisions
Regressors Coefficient t- statistic P-value
-0.641
GDP (0.308) -2.07 0.038
. 0.123
Provisions (-2) (0.032) 3.81 0.000
. 0.208
Price (0.207) 1.00 0.317
0.516
FX (0.112) 4.60 0.000
. -0.031
Personnel Ratio (0.122) -0.25 0.800
. 0.154
Asset Ratio (0.169) 0.91 0.363
. 0.053
Nominal Interest Rate (0.041) 1.29 0.196
-0.061
Constant Term (0.096) -0.63 0.527
Observations (T): 24
Number of id (N): 29
R* 0.063
Adjusted R: 0.049
F Statistic for joint significance: 4.43 (P-vale000005)
Note: Standard errors are given in parenthesgsrithe coefficients.
First difference and logged forms are used for Bions, GDP, Price, FX ard
Personnel ratio. Asset ratio is in logged levehfoFirst difference of interest rate|is
used (logarithm form of interest rate is not usedesit shows percentages).




Determinants of Bank Provisions: Evidence fromKeyr 117

As in the static equation, FX has a significanteeffwhile other
variables have insignificant coefficients. Againistequation in Table 5
includes all the possible explanatory variables,d asignificant
coefficients do not change much when we excludagmificant
variables. Besides, we do not have a serial cdiwalgproblem also in
the dynamic model.

In the second part of this section, time seriesstbave been used
based on the aggregate banking sector data todindwhether the
results of both parts support each other. Therefarenmultivariate
regression model has also been estimated as follows

Yi = Bo+ BiX1i + BoX2; + BaX3; + BaX4; + BsX5; + B X7 + U 3

where variable names are the same but show aggregembers of
the bank-specific variables for the whole sectoec#ise we did not
work with individual bank-specific data here, trsset ratio has not been
used in the OLS estimation since their sums equdl tWe have used
the White-Heteroskedasticity Consistent StandardrorEr and
Covariance estimation in the OLS, the results oictvlare presented in
Table 6.

As shown in Table 6, both times series analysis padel data
analysis give almost the same results. The OL#&asittn mainly shows
a significant negative relationship between ecowomiowth and
provisions. Specifically, a 1.0% decrease in GDRisea a 1.26%
increase in provisions. This coefficient was -0a9@l -0.64 in the panel
data static and dynamic equations respectively.

When we apply the Wald coefficient test, we camegtct the null
hypothesis that the coefficient of GDP growth isi@do 1. As we reject
this hypothesis in the dynamic POLS estimationcaenot do the same
in the static POLS.

On the other hand, another similar result betwden ®LS and
POLS estimations is that FX is a significant explany variable for the
provisions in Turkey. It can be said that efficignadicators are not
significant variables for the provisions as a resaf the OLS
estimations, which is also consistent with the PO&&imations.
Additionally, inflation rate has no significant etft on provisions.



118 Journal of Economic Cooperation

Table 6. OL SEstimation Results

Dependent variable: Provisions
Regressors Coefficient t- statistic P value
-1.260
GDP (0.618) -2.04 0.061
. 0.316
Price (0.470) 0.47 0.512
1.024
FX (0.281) 3.64 0.002
. 0.034
Nominal Interest Rate (0.065) 0.53 0.604
. -0.023
Personnel Ratio (0.015) -1.55 0.144
0.361
C (0.432) 0.83 0.418
Observations (T): 26
R* 0.89
Adjusted R: 0.80
F Statistic for joint significance: 10.2 (P-valie000069)
Note: Standard errors are given in parenthesesrithe coefficients.
First difference and logged forms are used for Bions, GDP, Price, FX ar|d
Personnel ratio. First difference of interest iatesed (logarithm form of interest rgte
is not used since it shows percentages).

The F-statistic for joint significance shows thia¢ toverall equation
is significant at 1%. Also there is no serial ctatien problem in the
equation.

Although we have some constraints in terms of & estimation,
the results of the OLS have verified those of tf@L8 estimation.
Therefore, we can conclude that provisions in thekiEh banking
sector are mainly determined by economic growtle ramd foreign
exchange rate.

4. CONCLUSIONS

The loan-loss provisions have an important impacbanks’ publicised
profits and capital. Since most borrowers’ payneapgacity deteriorates
during economic contraction periods and improvesindurecovery
periods, a similar cycle should be expected in phevisions. This
relationship has been analysed econometricallyrfany countries and
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the sufficient evidence found indicates that thisurttercyclical
movement is valid for those countries

The econometric analysis applied in this paper iomsf that the
provisions of 29 Turkish banks depend negatively @DP growth.
Provisions are also found to increase when TL/$iarge rate rises. But
bank-specific factors do not play a role for pravis in Turkey.
Although those factors have an effect on provision®ther country
applications, we cannot verify the same foundatitors Turkey. We
believe that the evidence found in this study @nlpss provisions can
be useful while elaborating provision policies irRey.

One important point related to the foundationshi$ paper is that
there are some variables that can be used to exptavisions but we
could not include them in this study. The main ogesfor that are either
that they are not available or they are not pusdidi Therefore, it must
be stated that those variables may cause someeditfes in the results
of this analysis. This point can be used for furtiealuations about this
subject.
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