Yo6netim ve Ekonomi Arastirmalar: Dergisi — Say1:21 (2013) - Doi: http://dx.doi.org/10.11611/JMER186

AN EMPIRICAL ANALYSIS OF OUTPUT-CREDIT RELATIONSHIP  IN TURKEY
Mesut TURKAY ©
ABSTRACT

With the latest global financial crisis, the debatsout the role of credit in affecting output has
intensified. In this respect, it has become necgssa investigate output-credit relationship for
Turkey. In this paper, we aim to analyze the erogirrelationship between output and credit by
employing different econometric techniques. Fiveg, employed cross correlation, regression and
VAR analysis. Following this, we used Bounds tegrr@ach in order to investigate cointegration
relationship between output and credit. Then, AR&pproach is employed with the purpose of
investigating the long and short- term static redaship between output and credit. The results show
that output leads credit in Turkey. Credit resposigificantly to an output shock, but not vicesaer
According to Bounds Test results, we have foun@y@ifieant long run cointegration relationship
between output and credit. ARDL model results sti@at credit coefficients are not significant but

error correction mechanism works.
Keywords:Credit, VAR analysis, Bounds test
Jel Classification:E32, E51

TURKIYE'DE M iLL I GELIR-KREDT ILISKISININ AMPIRIK ANAL izi
0z
Son kiresel finansal krizle birlikte, kredilerinliingelir Gzerindeki etkisine iikin tartiymalar

hizlanmgtir. Bu cercevede, Turkiye'de milli gelir-kredisiisini inceleme gegé ortaya ¢ikmgtir. Bu
calismada, milli gelir ve kredi arasindaki ampirikgkiinin farkli ekonometrik yontemler kullanilarak
incelenmesi amaclanmaktadir. Oncelikle, capraz lesg®n, regresyon ve VAR analizi yapsim
Ardindan, Bounds testi yakianiyla milli gelir ve krediler arasindaki sbutinlgme iligkisi
incelenmgtir. Daha sonra, milli gelir ve krediler arasindakiisa ve uzun dénemli gkinin statik
olarak incelenmesi amaciyla ARDL yaklai kullaniimstir. Sonuclar Turkiye’de milli gelirin
kredileri 6nciledgini ortaya koymstur. Krediler milli gelir sokuna anlamh bir bicimde tepki
gOsterirken tersi durum gecerli gigdir. Bounds testi sonuglarina gore, milli gelirevkrediler
arasinda uzun donemlgleitiinlegme iliskisi bulunmygtur. ARDL modeli sonuglari kredi katsayilarinin

anlaml olmadgini, fakat hata dizeltme mekanizmasigliedigi gostermektedir.
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1. INTRODUCTION

The global financial crisis of 2008—09 that origathtin U.S. credit markets rapidly spread
across borders and led to recessions in almoatlgdinced economies. The global reach and depth of
the crisis, which are without precedent in the {W'stld War 1l period, have renewed interest in the
linkages between the real economy and credit msrleid have triggered an intensive debate about

the importance of shocks originating in financiakke#s for business cycles.

The recent global financial crisis has intensifieel debate about the role of credit as a means of
explaining output fluctuations. Therefore, monibgyi credit aggregates has become increasingly
relevant for policymakers. Credit aggregates mightused as a policy variable if they contain any
useful information for understanding the evolutairkey macroeconomic variables such as output and

employment. In this respect, it is crucial to urstiend the role of credit in affecting business eycl

Credit-output relationship in Turkey has become Imowre important in the last couple of
years for several reasons. First, credit-to-GDB® iatreased from 13 percent in 2002 to 52 perient
2012. Second, with the emphasis of Central BankthefRepublic of Turkey (CBRT) on financial
stability in the last years, the importance of drad a policy variable has increased. Credit ghowes
become one important policy variable that is mamidoclosely. Third, implicit credit growth targeft o
CBRT has intensified the debate of whether 15 pgroedit growth is enough to reach output growth
target. To that extent, understanding the relatifmbetween output and credit is of vital importanc

for policymakers.

This paper aims to examine the role of credit ipl@xing business cycles in Turkey during the
last decade. In order to do this, veenploy four econometric models in order to explthe
relationship between economic growth and creditwgino First, we used cross correlation and
regression analysis to investigate the relationgi@pveen variables. Second, we employed Vector
Autoregression (VAR) analysis to explore the efigch credit shock to output. Third, we investigate
cointegration relationship between variables by lesnipg Bound test approach proposed by Pesaran
at all. (2001). Finally, autoregressive distribukagl (ARDL) approach is used to examine the lond) an

short- term static relationship between credit eoohomic growth.

The paper is divided into 5 sections. Section 2taios a brief literature review that further
motivates the renovated interest in analyzing tmpigcal relationship between credit and output.
Section 3 presents some stylized facts and desctiteedata used in the empirical model. Section 4
describes the empirical analysis used in the papérpresents the results. Finally, section 5 ptesen

the main conclusions.
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2. LITERATURE SURVEY

The importance of financial institutions in genargtgrowth within the economy has been
widely discussed in the literature. Early economistich as Schumpeter identified banks’ role in
facilitating technological innovation through thdintermediary role. He believed that efficient
allocation of savings through identification anchding of entrepreneurs with the best chances of
successfully implementing innovative products amddpction processes are tools to achieve this
objective (Schumpeter, 1934). The Austrian viewbakiness cycles with its roots in the work of
Hayek (1929) emphasizes the role of credit creatioaffecting business cycles. A credit expansion
by reducing interest rates would increase investmredative to savings. The rising consumer prices a
a result of increased consumption, indicates tbasamer goods are more profitable than producer
goods, thus forcing producers to reassess investpians. That situation would eventually cause

recession.

The literature on the relationship between outmat eredit is wide and varied. There are many
studies trying to explain the relation using diffier methods. However, still there is little consens
about the nature and strength of the relationdfgst of the literature has focused on the roleretlit
to explain output fluctuations and predict finahaddsis. With the latest global financial cristbere
has an increasing interest about the relationshipéden credit and output. In this respect, number o

studies in this field has increased in the yeaes #fie crisis.

Perri and Quadrini (2011) find that the latestisri@nd its global effect can be explained by
credit market shocks in a Dynamic Stochastic Génecailibrium (DSGE) model. Their model

suggests that recessions are more severe if thehaafter a prolonged period of credit expansion.

Helbing et al. (2011) study the role of credit nerkhocks in driving global business cycles.
Using a series of VAR models, they found out thedd market shocks have been influential in
driving global activity during the latest globakession. Credit shocks originating in the Unitealt&t

also have a significant impact on the evolution ofld/growth during global recessions.

Zhu (2011) examines the credit-output link by usiimge and frequency domain methods. He
reveals that the relationship between two varialdeseak in the United States, relatively weak in

Japan and strong in the euro area.

Lahura (2011) investigates the empirical relatigndietween credit and output in Peru using
vector error correction (VEC) model. The resultevglihat there exist a stable long-run relationship
between real credit growth and output, real creditvth is useful in forecasting output in the lamig-
and a structural permanent shock in real creditpgusitive permanent effects on output. Therefore,

credit aggregates could be a useful indicator fabeitor policymakers.
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Meeks (2012) examines the role of credit shockexplaining US business cycles using a
structural VAR model. He finds out that credit skeplay an important role during financial crisis,
but have a lesser role during normal business syélecording to his analysis, credit shocks account
for three-fifths of the decline in output during t2@07—-2009 contraction. However, on average credit

shocks account for only a fifth of business cycletélations.

Karfakis (2013) examines the relationship betwesal output and real credit in Greece using
quarterly data between 2000 and 2011. He condnetsrmpirical analysis by using cross correlation,
regression and VAR analysis. He finds out that welit is procyclical and leading real output.
Granger causality tests indicate that real credimportant in order to understand future movemeants
real output. The impulse-response analysis imphiasthe recovery of the Greek economy requires a

positive credit shock which will stimulate real put.

Another part of the literature on the relationsbgiween output and credit focus on the fact that
there might be economic recovery without creditwglo Calvo et al. (2006) argue that there are
episodes when output recovers with virtually nooxeey in either domestic or foreign credit. They
focus on a sample of 32 emerging market countrieegrated to world capital markets. They found
out that output recovers quickly after a collapse¢onomic activity and the recovery is without an

increase in credit, which they call as “Phoenixadles”.

Biggs et al. (2009) state that the finding of resmyvwithout credit growth is because of
incorrect comparison between levels and flows. Télegw that a rebound in the flow of credit has
closer relationship with economic recovery thamlaound in the stock of credit. Flow of credit has a
higher correlation with output than the stock addit. They argue that, to the extent that spending

credit financed, GDP will be a function of new lmwing, or the flow of credit.

There are also studies trying to explain outputttlations using indicators other than the
quantity of credit. Lown and Morgan (2004) examihe role of bank lending standards in explaining
business cycles in the United States. They denaiesthat changes in credit standards explain

variations in banking lending and real output.

Gilchrist and Zakrajsek (2012) analyze the relaiop between credit spreads and economic
activity. Their study indicates that an increaseredit spreads leads to a contraction in the sugipl

credit with significant adverse consequences femtacroeconomy.

In a recent study, Kara and Tiryaki (2013) hightighe role of credit impulse in explaining the
relationship between aggregate credit and econgnoivth cycles in Turkey. They argue that credit
impulse has an important role in reconciling theddr developments with aggregate demand
especially during sharp changes in the credit dgrowtcording to their analysis, flow of credit and

the change in the flow of credit is important ifeafing output
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Table 1 shows the summary of the literature abdwtelationship between credit and output.

Table 1. Summary of The Literature

Author Period Country Method Conclusion
Dynamic Stochastic
Perri and Quadrin|1965-2010 General Equilibrium Recessions are more severe if they hapgen
(2011) guarterly G-7 Countries [(DSGE) Model after a prolonged period of credit expansign
Helbing et al. 1988-2009 Credit shocks have been influential in driving
(2011) quarterly G-7 Countries| VAR model global activity during latest crisis
Relationship between two variables is weqk
1950-2009 US, Euro Area|Time and frequency in the United States, relatively weak in JaIan
Zhu (2011) quarterly and Japan domain methods and strong in the euro area
1994-2011 Cointegration, structural |There exists a stable long run relationship
Lahura (2011) quarterly Peru vector error correction |between credit and output
Adverse credit shocks have contributed tq
November 1982- declining output in every post-1982 recesgion,
April 2009 and account for three-fifths of the declineslin
Meeks (2012) monthly us VAR model output during the 2007—2009 contraction
2000-2011 Credit—output link is significant, robust and
Karfakis (2013) |quarterly Greece Regression, VAR temporally stable in Greece.
32 developed Output recovers quickly after a collapse in
1990-2001 and developing economic activity and the recovery is withput
Calvo et al. (2006]monthly economies Panel Probit model an increase in credit
US and 22 Rebound in the flow of credit has closer
Crisis episodes |emerging relationship with economic recovery than g
Biggs et al. (2009)for each countt|market: Regression, event stidiegrebound in the stock of cre
Lown and Morgan1968-2000 Changes in credit standards explain variafions
(2004) quarterh us VAR model in banking lending and real output in |
An increase in credit spreads leads to a
1973-2009 contraction in the supply of credit with
Gilchrist and period micro significant adverse consequences for the
Zakrajsek (2012) [data us VAR model macroeconomy
Credit impulse has an important role in
reconciling the credit developments with
Kara and Tiryaki |2004-2013 aggregate demand especially during sharp
(2013) quarterly Turkey Regression changes in the credit growth

3. SOME STYLIZED FACTS AND THE DATA

In Figure 1, we plot the levels of real output aedl credit from 2003:Q1 to 2012:Q4. The real
output is measured by the real GDP and it is sedlyoadjusted. The data is obtained from Turkish
Statistical Institute. Real credit is measuredHh®ytbtal loans excluding loans to financial sedtoan
data is in local currency (TRY) and is discountgdte consumer price indices. The data is obtained
from Banking Regulation and Supervision Agency (BiR8atabase and adjusted for exchange rate
fluctuations in order to avoid ups and downs duesxohange rate movements. Since credit data

contains some form of seasonality, the data isosedly adjusted by using Tramo-Seats method.
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Figure 1. Real Output and Real Credit (in logs)
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Figure 1 shows that both real output and real tiadiease until 2008. Seasonally adjusted real
GDP contracts by 13.2 percent from 2008:Q1 to 20@90n the other hand, seasonally adjusted real
credit falls by 5.8 percent from 2008:Q3 to 2009:Q8ntrary to many other countries, credit did not
collapse in Turkey in the global crisis. This isintya because Turkey strengthened its banking sector
after 2001 crisis and entered the crisis with adslenking sector. Thanks to high capital adequacy
ratio, low credit/deposit ratio, no open FX positio banking sector and effective measures taken to
support economic growth, there was no credit celajn Turkey during the crisis. One other
interesting and important initial finding about put and credit relationship in Turkey is that real
output peaks 2 quarters before real credit indlwst global crisis. In addition, recovery in reatput
starts 2 quarters before real credit. Possibleoreafor this may be because of solid banking sector
and enough sources, banks could continue to leeth ¢hvough economy started to slow down.
Another reason may be that economic agents coulda®othe crisis coming. Banks continued to lend,

firms and consumers continued to borrow.

In figure 2, we plot the cyclical components oflreatput and real credit, which are derived
after applying the Hodrick-Prescott (HP) filter via smoothing parameter of 1600 to the logarithms
of real GDP and real credit. Two variables seemmdoe together. Similar to the argument of Calvo et
al. (2006), output in Turkey recovered with virlyaho recovery in domestic credit in 2003. Again,
the cycles in real output and credit also show thaput leads credit. In figure 3, we plot quasterl

growth rate of real output and real credit. In gahehese two variables move together.
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Figure 2. The Cycles in Real Output and Credit
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Figure 3. The Growth Rates of Real Output and ReaCredit (First Differences In Logs)
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4. EMPIRICAL ANALYSIS

4.1 Cross Correlation and Regression Analysis

Initially, we examine the credit-output link by kiog at the co-movements of the two
variables, using cross correlation analysis. Wetkaythe real credit cycle is leading by j quaies
synchronous, or is lagging by | quarters the reafpat cycle, if the correlation coefficients

corr(y;,%-;) corr(y,, %), corr(y,,%,;), respectively, take on the largest value (in alisolalue)
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at that quarter, where ig the real output cycle andig the real credit cycle. A positive and signifita
value shows that the real credit cycle is procgtliwith the real output cycle, a negative and
significant value indicates that the real creditleyis countercyclical with the real output cy@ded a

number close to zero implies that the two cyclesumcorrelated.

Table 2. Cross Correlations of Real Output with RebCredit at Various Leads and Lags

Xt—3 Xt—2 Xt—l Xt Xt+1 Xt+2 Xt+3

HP Filter 0.055 0.144 0.426 0.667| 0.785 0.777 0.677

First Difference| -0.117 -0.115 0.198 0.436| 0.462 0.382 0.247

The results reported in Table 2 indicate that §@ical component of real output is leading the
cyclical component of real credit by one quarted dhe relationship between the two cycles is
procyclical. On the other hand, the growth rateezfl output is also leading the growth rate of real
credit by one quarter. However, in this case tHatimship between the two variables is weakly

procyclical.

Another method we employ to investigate credit autgelationship is regression analysis.
Similar to Karfakis (2013), we will run 2 differerégressions, one with cycle component of variables

and the other with first difference of the variable

LGDPC =B, + B,LCRC +P,LEVIC + u 1)

In the first regression above, dependent variabtpus cycle (LGDPC) is regressed on credit
cycle (LCRC) and cycle of export volume index (LEYI All variables are in log (L) forms andis
error term. Karfakis (2013) uses trade deficit DRGratio to capture external effects but we préder
include export volume index into the regressione Thason is that trade deficit to GDP ratio is
affected from terms of trade changes but exportimel index shows only the changes in volume.

Terms of trade changes may affect trade deficié@afly during the crisis.

DLGDP =B, + B; DLCR +B,DLEVI + u, @)

In the second regression above, similar to KarféR@l3), dependent variable output growth
over previous period (DLGDP) is regressed on crgditvth (DLCR) and export volume index growth

(DLEVI) over previous period. All variables aredifference log (DL) forms in this regression.
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Before analyzing the credit-output link using rexgien analysis, we investigate stationarity
properties of variables used in the analysis ireotd avoid the spurious regression problem. Ia thi
respect, we employ conventional unit root testtuiting Augmented Dickey-Fuller (ADF, 1979) and
Phillips-Perron (PP, 1988) with constant and irgptcThe results of these tests are presentedbie Ta

3 and 4.
Table 3. ADF Test Results
ADF Test ADF Test 1% 5%
Variable Lag Lengt La.lg Length Statistics | Statistics (Firs{ Critical Critical Order 9f
(Level) | (Difference) (Level) Difference) Value Value Integration

With Constant

LGDPC 1 0 -2.9804* -5.1627 -3.615¢ -2.9411 1(0)
DLGDP 0 1 -4.8373** -6.3626 -3.6156 -2.9411 1(0)
LCRC 1 0 -3.0223* -3.8906 -3.6156 -2.94101 1(0)
DLCR 0 1 -3.7132** -6.2700 -3.6156 -2.9411 1(0)
LEVIC 0 0 -2.9679* -8.6175 -3.6104 -2.9389 1(0)
DLEVI 0 0 -8.2069** -13.825 -3.6156 -2.9411 1(0)
Constant and Trend

LGDPC 1 0 -3.6088* -5.1271 -4.219] -3.531 1(0)
DLGDP 0 1 -4.9228* -6.2679 -4.2191 -3.533 1(0)
LCRC 1 0 -4.0348* -4.9763 -4.219] -3.537 1(0)
DLCR 0 6 -3.783* -4.3485 -4.2191 -3.533 1(0)
LEVIC 0 0 -4.7972* -8.4862 -4.2118 -3.5297% 1(0)
DLEVI 0 0 -8.1349** -13.628 -4.2191 -3.533 1(0)

Note: ** and * denote 1% and 5% significance lenedpectively.

Table 4. PP Test Results

ADF Test ADF Test 1% 5%
Variable Lag Length Lag Length Statistics | Statistics (First Critical Critical Order 9f
(Level) | (Difference) (Level) Difference) Value Value Integration

With Constant

LGDPC 1 2 -3.1567* -5.1630 -3.6104 -2.9390 1(0)
DLGDP 0 3 -4.8373** -25.245 -3.6156 -2.9411 1(0)
LCRC 1 3 -2.9668* -3.8767 -3.6104 -2.939D 1(0)
DLCR 2 6 -3.802** -14.436 -3.6156 -2.9411 1(0)
LEVIC 2 0 -2.9725*% -8.6175 -3.6105 -2.9390 1(0)
DLEVI 2 9 -8.0821** -29.492 -3.6156 -2.941]1 1(0)
Constant and Tre|

LGDPC 0 2 -3.9422* -5.1244 -4.2118 -3.5297 1(0)
DLGDP 0 2 -4.9228** -24.241 -4.2191 -3.5330 1(0)
LCRC 0 4 -3.6176* -4.952 -4.2118 -3.5297 1(0)
DLCR 3 6 -3.7763* -13.964 -4.2191 -3.533p 1(0)
LEVIC 2 0 -3.7916* -8.4862 -4.2118 -3.529¢Y 1(0)
DLEVI 2 10 -8.0147** -28.529 -4.2191 -3.533( 1(0)

Note: ** and * denote 1% and 5% significance lenedpectively.
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For ADF and PP tests, the null hypothesis sugdbatshe series include unit root. According
to ADF test, calculated t statistics for all vaiebare greater (in absolute value) than the afitic
values in their level forms for ADF test. Thus, thell hypothesis is rejected, suggesting that all
variables are stationary in their level forms. Rdlriables are integrated of order I(0) according to
ADF test. For PP test, the calculated t statidocsall variables are greater (in absolute valim)nt

the critical values in their level forms. All sesiare integrated of order I(0) according to PP, test

After finding that all variables are stationary ftineir level forms, now we can run two

regressions we have introduced before. Table ®ptesgression results.

Table 5. Regression Results

Variables Coefficien t-Statistic Prob.

A. Model with cycles

LCRC 0.2314 3.0825 0.0039

LEVIC 0.2824 3.1219 0.0035

Diagnostic Checks

Adjusted B 0.5397
¥*BG (A) 16.179 [0.000]
x> WHITE (B) 0.397 [0.847]
NORM(C) 130.341 [0.000]

B. Model with first
differences

DLCR 0.2397 2.8515 0.0072

DLEVI 0.1377 1.9655 0.0571

Diagnostic Checks

Adjusted R 0.2509
v'BG (A) 0.012 [0.988]
v*WHITE (B) 2.487 [0.051]
v*NORM(C) 9.963  [0.007]

(A) Breusch-Godfrey Serial Correlation LM Test,)(BVhite Heteroskedasticity Test, (C) Jarque-Bera
Normality Test

Note: For model A, dependent variable is outpuleytGDPC), for model B it is output growth overeprous
period (DLGDP). Number of data is 40.
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According to the first model with cycles, coeffiote of credit cycle and export volume index
cycle are positive as expected. Both of the vagimhblre significant. However, diagnostic checks show
that the model has autocorrelation problem and abityris violated. According to the second model
with first differences, again, coefficients are ifjge and both variables are significant. Diagnosti
checks point out to some heteroskedasticity prokdewh non-normality. Problems in both of these
regressions indicate it is not reasonable to ussetimodels to make inferences and draw conclusions

about the relationship between output and credit.
4.2 Vector Autoregression (VAR) Analysis

We proceed further to analyze the effects of aeeadit shock on real output in the context of a
VAR model of the form,
FATBL)Y i+ 3)

where Y is a 3x1 vector of endogenous variables, A ish\&ctor of constant terms, B(L) is a
3x3 matrix polynomial in the lag operator L andsua 3x1 vector of white noise error terms. The
maximum lag order is set at four and the optimagth is selected with reference to Akaike
information criterion and Schwarz Bayesian criterid-or both of the VAR models, with cycle

component of variables and first difference of &alés, optimal lag length is equal to one quarter.
Figure 4. Impulse Response Results (VAR Model witBycle Components)
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Figure 4 shows impulse response results for the \fAddel with cycle components. We
observe that output does not significantly resptand shock in credit. However, credit significantly
increases above trend for a period of about 6 grsaetnd then it smoothly dies out when there is an
output shock. This result supports the finding @iss correlation analysis that output is leadiregitr

in Turkey.
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Figure 5. Impulse Response Results (model with firglifferences)
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Figure 5 shows impulse response results for the A&Jel with first difference of the
variables. Findings are similar with the VAR moddgth cycle components. This time, credit rises

significantly above trend for a period of aboutuaders as a result of output shock.

4.3 Analysing Output-Credit Relationship Using FlowData for Credit

Up until now, we have investigated output credifitionship using credit stock. However,
Biggs et al. (2009) state that, to the extent fp@nding is credit financed, GDP will be a functadn
new credit, or the flow of credit. They found ohat the rebound in domestic demand after a financia
crisis is highly correlated with the rebound in flev of credit, even if it is poorly correlated thi
developments in its stock. A consequence of théids GDP growth should be related to changes in
the flow of credit rather than the stock. To téss$ argument for Turkey, we will first define needit
usage (NCU) and credit impulse (Cl) variables samtb Biggs et al. (2009) and Kara and Tiryaki
(2013).

Net credit usage is the credit used in the relgribd, or the flow of credit. We do not have
credit flow data in Turkey. According to Mutluer-Ku (2012) credit flow and the change in credit
stock data are very similar for consumer crediter€fore, for total credit, we use the change dltot
credit stock as a proxy for credit flow. Credit intge implies the change in the change of credit, or
second derivative of credit. Net credit usage (N@Wl credit impulse (CI) for the fourth quarter of

2012 are defined as follows:

(C82012Q4 - C%omm)
G DP2011Q4 +G DP2011Q3 +G DPZOl]QZ +G DPZOl]Ql @

NCU201@4 =

C| _ (CS§012Q4 - CSzouQA,) - (CSz011Q4 - CSQOl(IM)
e GDPZOl_‘Q4 + GDPZOl_‘QS + GDF%oan + GDF%oan ©)
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In the equations, CS implies nominal credit stoak that period, GDP shows nominal gross
domestic for the related quarter. Figure 6 displngsrelationship between GDP growth, net credit
usage and credit impulse. It is important to nbi the relationship is closer starting from thiedth

quarter of 2008. Therefore, it has been more crdoianalyze this relationship after the financial

crisis.
Figure 6. GDP Growth, Net Credit Usage and Creditinpulse
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Before employing econometric methods to these bk we will first investigate the stationarity of
three series, GDP growth (GDPG), net credit usBig&)) and credit impulse (Cl) using ADF and PP

tests as before.

Table 6. ADF Test Results

ADF Test [ ADF Test 1% 5%

Variable Lag Length ng Length Statistics | Statistics (First Critical | Critical Order (.Jf

(Level) | (Difference) (Level) Difference Value Value Integration
With Constar
GDPG 1 9 -3.731** -2.8184 -3.6394 -2.9511L 1(0)
NCU 4 3 -1.9048 -5.7980** -3.6329  -2.9484 (1)
Cl 4 3 -1.8609 -6.9099** -3.66160  -2.9604 1(1)
Constant and Trel
GDPG 9 9 -4.1387* -2.6490 -4.356]  -3.5950 1(0)
NCU 4 3 -2.0703 -5.7091* -4.243  -3.544% (1)
Cl 4 8 -1.8057 -4.4459** -4.2845]  -3.5628 I(1)

Note: ** and * denote 1% and 5% significance lenedpectively.
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Table 7. PP Test Results

ADF Test | ADF Test 1% 5%

Variable La(gL;_\(/eeantr (an?e%g:gg Statistics | Statistics (Firsf Critical | Critical Irier:(;?;tgn
(Level) Difference Value Value

With Constar
GDPG 3 2 -1.8971 -2.6973 -3.632D  -2.9484 1(2)
NCU 3 3 -2.4126 -4.1471* -3.6104  -2.9389 I(1)
Cl 2 2 -2.3979 -3.7964** -3.6329]  -2.9484 (1)
Constant and Trel
GDPG 3 2 -1.9930 -2.6618 -4.2436  -3.5442 1(2)
NCU 3 3 -2.4405 -4.1556* -4.2191  -3.533] 1(2)
Cl 2 2 -2.4208 -3.6619* -4.2436  -3.544p I(1)

Note: ** and * denote 1% and 5% significance lenedpectively.

ADF test indicates that only GDP growth is statiyrat 1% significance level. Net credit usage
and credit impulse are stationary when the semesldferenced, implying that they are I(1) series.
According to PP test, GDP growth is 1(2) and theeotwo series are I(1).

Level forms of net credit usage and credit impuwsetain important information. Therefore, it
is not reasonable to use them by differencing. &egon between the levels will not be accurate.
4.4 Bound Test Co-Integration Approach

After investigating stationarity of series, we istigate cointegration relationship between GDP
growth, net credit usage and credit impulse byag&lounds Test approach developed by Pesaran et
al. (2001). Bound test can be used when all saresot | (1) or when it is not known with certgint
whether the underlying regressors are trend ar difference stationary. Bound test is preferrezbal

because it gives accurate results with small sasr(plarayan and Narayan, 2004).

For the Bound test analysis, we first form the Wtrieted Error Correction model (UECM).

UECM specification for our study is shown in eqaatb.

AGDPG = f,+ 5, AGDPG , + > ByANCU, + 3 B,ACI +
i=1 i=0 i=0
P.GDPG., + SNCU, + 5Cl + 44

Where, GDPG is real GDP growth, NCU is net credage and Cl is credit impulse. In UECM

model in equation 6, “m” represents number of lagsr testing the existence of co-integration

(6)

relationship, the statistic underlying the procedisrthe Wald or F-statistic in a generalized Djeke
Fuller type regression, which is used to test ihaificance of lagged levels of the variables under

consideration in a conditional UECM (Narayan andayan, 2004).
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Null hypothesis for F test is established |d$:,34 :,5_) :,@ =C for our study and calculated F

statistics is compared with table bottom and uppéical levels in Pesaran et al. (2001). If the

computed F-statistic falls outside the critical bds, a conclusive decision can be made regarding co
integration without knowing the order of integratiof the regressors. For instance, if the empirical
analysis shows that the estimated F statistic&lseh than the upper bound of the critical valaken

the null hypothesis of no co-integration is rejdctelf the estimated F statistics is lower than the
bottom bound of critical values, there is no cegration relationship between the series. If the
calculated F statistics is between the bottom gmkucritical values, no exact opinion can be made

(Narayan and Narayan, 2004).

Maximum lag number for UECM model is taken as 8 andording to Schwarz criteria, lag
number is found as'1After determining lag number of UECM model, wedstigate co-integration
relationship. We compared the computed F-statistim UECM model with table bottom and upper

critical levels in Pesaran et al. (2001). Tablén8ves the bound test results.

Table 8. Bound Test Results

Critical Value at %5 Significance
K F statistics Level
Bottom Bound Upper Bound
2 6.68 3.79 4.85

k is number of independent variable numbeegunation 1. Critical values are taken from
Table CLl.iii at Pesaran et. al. (2001)

According to Table 8, F statistics is higher thiae tipper bound of the critical values, and the
null hypothesis of no co-integration is rejecteds a result, we found a significant long run
cointegration relationship GDP growth, net credinge and credit impulse employing Bound test

analysis.

4.5 ARDL Model

After Bound test analysis, we investigate the lang short run static relationship between the

variables using ARDL model. ARDL model specificatifmr our study is presented in equation 7.

m n P
GDPG =a,+ Y a,GDPG + > a,NCU,_ +> a,Cl _ + 4, 7)
i=1 i=0 i=0

! Serial correlation for UECM model investigatedeayploying Breusch-Godfrey serial correlation LMttesd
no serial correlation found in UECM model.
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In order to determine the optimal lag length ina@n 4, maximum lag number of 8 is taken
and ARDL (3,0,0) model is selected employing thevrz information criterion. The estimated long
and short term coefficient using ARDL (3,3,0) modet shown in Table 9. According to diagnostic
checks, error terms in ARDL model are normally rilistted and there are no serial correlation,

heteroscedasticity and misspecification problenthenmodel.

Table 9. ARDL (3,3,0) Model Long and Short Term Paameter Estimations

Estimated Long Term Coefficients Using ARDL(3,3,0Model
Variables Coefficient T statistics
NCU 0.596 0.837
Cl 1.396 1.069

C -0.296 -0.557
Error Correction Representation for the ARDL(3,3,0) Model
Variables Coefficient T statistics
DGDPG(-1) 1.013 6.170*
DGDPG(-2) -0.377 -2.123**
DNCU 0.374 2.164**
DNCU(-1) -0.342 -1.838
DNCU(-2) -0.397 -2.566**
DCI 0.166 1.223
ECT(-1) -0.119 -2.253**
Diagnostic Checks
X%sc (A) 2.6035 [0.626]
Xiorw (8) 0.398 [0.819]
XVZVHITE(C) 2.683[0.101]
X *ramsey (D) 2.323[0.127]

*denotes %1 significance level, ** ders#5 significance level
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(A) Lagrange multiplier test of residual serialraation, (B) Based on a test of skewness and
kurtosis of residuals (C) Based on the regressfosgoared residuals on squared fitted values, (D)

Ramsey's RESET test using the square of the fiafbs.

According to long term coefficients obtained fronRBL (3,3,0) model, coefficients of net
credit usage and credit impulse are positive ag@rp. However, both variables are not statisticall

significant.

The error correction term, ECT(-1), is the one gettagged value of error terms obtained from
the equilibrium relationship. The coefficient of EE1) shows eliminated rate of the short run
disequilibrium in the long run. ECT coefficientnegative and and statistically significant as eigec
and estimated as -0.12. It means, approximatedy dP disequilibrium from the previous quarters

shock eleminated in the current quarter.

5. CONCLUSION

The aim of this paper is to investigate output anedit growth relationship for Turkey for
2003:Q1-2012:Q4 period. In order to do this, weenased different econometric methods.

Cross correlation analysis indicates that credgraxyclical and is lagging output by 1 quarter
in Turkey. In the literature, it is usually founkat credit is a leading variable. Findings usingssr

correlation analysis present further motivatiommalyze the reasons of lagging behavior in Turkey.

Before regression analysis, we have conducted rooit tests and found all variables to be
stationary at levels. We estimate 2 different regians, one with cycle component of variables and
the other with first difference of the variables.hoth of the regressions, coefficients of credid a
export volume index variables are found out to lbsitpre as expected and they are significant.
However, diagnostic checks indicate that both nodelve problems such as autocorrelation and

normality.

Impulse response results from the VAR models irditlat output in Turkey does not respond

to a shock in credit. However, credit significantgponds to a shock in output.

As Biggs et al. (2009) states, it is more reasanéblanalyze output-credit relationship using
flow data for credit. Therefore, in the second mdrour study we have defined net credit usage and
credit impulse to investigate this relationshiptekftesting for stationarity, we employ Bounds Test
approach developed by Pesaran et al. (2001) whashsbme advantages over the conventional co-
integration models. According to Bound Test tesulis found a significant long run cointegration

relationship between GDP growth, net credit usangkcaedit impulse.

Then, we investigate the long and short term stadlationship between the variables by
employing an ARDL model. According to this modetefficients of net credit usage and credit

impulse are positive as expected. However, bothabls are not statistically significant. Error
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correction term (ECT) coefficient is found negatausd statistically significant as expected. Estedat
ECT coefficient of -0.12 implies that approximat&R% of disequilibrium from the previous quarters
shock is eleminated in the current quarter.
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