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Abstract

In this paper we aim to analyze the role of credit channel in the monetary transmission
mechanism under different inflationary environments in Turkey covering the period 1986:1-
2009:10. Our results suggest that traditional interest rate channel is only valid for the post-
inflation targeting period. This variable is also more effective monetary policy tool in terms of
its impacts on economic activity in the both regimes. Credit shocks itself have significant power
on economic activity and prices. However, the effect of monetary shocks on credit volume is

very limited especially in the low inflation regime.

* This paper has been completed during a stay of Mehmet Karaguka as a Guest Scholar at Heinrich Heine
Universitat Diisseldorf, Diisseldorf Institute for Competition Economics (DICE), with a scholarship from
the Turkish Council of Higher Education. The author thanks both institutions for providing the
opportunity to benefit from the inspiring academic surrounding at DICE. We are also grateful for
comments and suggestions of two anonymous referees. A revised version of this paper will be published
in Applied Economics Letters.



1. Introduction

Although there is a considerable amount of literature on the effects of monetary policy
on the real economy, only few consider the non-linearity and regime changes in the
financial system. Turkish economy presents an interesting case to analyze the
transmission when there is a regime change which leads non-linearity in the process. In
recent decade Turkish economy has undergone major transformations since the financial
crisis in 2001. Prior to the destructive financial crisis of 2001, pubic deficits and high
real interest rates shaped an unstable financial system which let banks credit rationing,
and credit channels were limited for households and small enterprises. Major reforms in
government spending and in banking system have provided a stable growth in the post-
crisis era. Also high growth rates around the globe and low interest rates in the
advanced economies attracted substantial foreign capital to Turkey that increased the

available funds and led low interest rates.

The effects of monetary policy on the real sector via bank lending and interest rate
channels have been analyzed in various studies. Bernanke and Blinder (1988) using an
expanded IS-LM framework to include the bank loans market find that monetary policy
works partly by affecting the affecting the composition of bank assets. Bernanke and
Blinder (1992), Christiano, Eichenbaum and Evans (1998), Bayoumi and Morsink
(2001) and Suzuki (2004) show the effects of monetary policy frameworks on the real
economy for advanced countries. Recently, Krusec (2009) investigates the transmission
of monetary policy shocks in the euro area after 1999 and finds restrictive monetary

policy shocks to reduce inflation will be at a cost of depressing economic activity.

Regarding the time series application of monetary transmission channel in Turkey we
find limited number of studies based on VAR model applications (Cicek, 2005; Giiloglu

and Orhan, 2008). We find only one study (Basc1 et al., 2007) analysing the monetary
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transmission by accounting for the change in the monetary policy regime after 2001.
They show that low and stable inflationary environment resulting from the
implementation of structural reforms after the 2001 have increased the importance of

interest rate and credit channels in Turkey compared to pre-crisis period.

The main weakness of the studies outlined above is that they have ignored the
nonlinearity and the change in the relationship after the implementation of inflation
targeting. Given the recent developments in terms of monetary and fiscal policies, it can
be expected that there is also a regime change in the functioning of credit channel in the
Turkish economy. This study attempts to fill this gap in the literature by examining the
credit transmission channel with a Threshold Vector Autoregression (TVAR) model as

a nonlinear estimation framework.

The rest of the paper is structured as follows. Our data are introduced in the following
section. The empirical findings of the paper are presented in section three. Finally, the

paper ends with concluding remarks.
2. Data

We use monthly data covering the period 1986:1-2010:11. The data are collected from
the International Financial Statistics (IFS) Database of IMF. The vector of endogenous

variables Y is given as follows,

Y/=[lip, lepi, Im1, intbrate, Icre,], (1)

Where [lip, represents industrial production used as a measure of economic activity.
lepi, 1s the log of consumer price indices used as a representative of general price

level. As for the monetary policy variables we consider M1 narrow money /ml/, and



interbank rate inbrate, . Icreus, is total volume of credits in the financial system in

terms of US dollars. To account for international economic events on the conduct of
monetary policy and also get rid of price puzzle in the VAR model, we also employ the
following vector of exogenous variables (Peersman and Smets, 2003).

X! =[lpetri, ffr, lindus, Iner, | @)

Ipetri, is the log of oil average oil prices, ffr, is US federal funds rate, lindus, is the
log of US industrial production index, /ner, is the log of US/TL nominal exchange

rates.

Even though all variables are integrated of order one, the VAR model is estimated in
levels ' . Fuller (1976) demonstrated that differencing does not help to achieve
asymptotic efficiency in an autoregression. In a VAR framework, differencing throws
information away, while it produces almost no gain. This drawback has also been
considered by numerous studies investigating monetary transmission channels (see for

example, Bernanke and Blinder, 1992 and Bernanke and Gertler, 1995).

" In order to examine unit root properties of the data we conduct ADF and PP unit root tests. These tests
suggest all variables are integrated of order one. We also applied Zivot and Andrews (1992) unit root test,
which allows for one endogenous structural break in the series. This test rejects the null hypothesis of a
unit root with a break for all variables. The tests are not reported but are available upon request.



3. Empirical Results

In order to examine credit channel in a nonlinear framework, we consider the following

threshold VAR (TVAR) model (Balke, 2000):

p q P 9q
Y =1I[c,, > 7]{Aé + ZB}YH + Z C'X,, j +1[c, , < ;/]{Aoz + ZB,.ZYH. + Z cfX,,.)j +u, 3)
i=1 i=1 i=1

i=1

where Y, and X, are previously defined vector of endogenous and exogenous variables

t

respectively. B and C are the parameter matrices of endogenous and exogenous
variables which are allowed to vary across the high (Regime 1) and the low inflation

(Regime 2) regimes. 4, corresponds to vector of constant terms, u, is the vector of i.i.d.
error terms. c, , is the threshold variable determining regime of the system, lagged by d
periods. In this paper, since we are measuring the role of credit channel under different
inflationary environments, the threshold variable ¢, , is selected as the year on year
inflation rate 7,. » is the optimal threshold value of the inflation characterizing the
regime of the model, i.e. high or low, and it has to be endogenously estimated along
with the other parameters. 7[.] is the dummy indicator function that equals 1 when

z, , >y ,and 0 otherwise.

Before proceeding, we need to test the existence of threshold effect and determine the
delay parameter. For this purpose we use C(d) statistics based on the estimation of an
arranged regression proposed by Tsay (1998)”. Under the null hypothesis that Y; is
linear H,:4,=4;,B =B',C! =C’ , C(d) follows a chi-squared distribution with

i

k(pk +qv+1) degrees of freedom in which k and v are the number of variables in the Y,

and X,, p and g represent their respective lag orders. In this study the maximum value of

% See Tsay (1998) for detailed information on C(d) test.
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p, g and d is set at 12°. Then we estimate an arranged linear VAR model with LS

according to the increasing order of threshold variable r, ,. Using different starting

points for recursive estimates my=50 and my=100, and delays d=1,2,3, for the threshold
variable, C(d) tests are calculated and reported on Table 1. The test statistics
corroborates the TVAR by rejecting the null hypothesis of linearity in all delays at least
at 5 percent significance level. Threshold test chooses the delay d=1 for the threshold

variable 7, ,, with the maximum value of the chi-squared test statistic 211.38.

<Insert Table 1 about here>

After determining the delay parameter, the interval including the possible breakpoint of
the threshold variable [0.10, 0.25] is partitioned into 300 grids, and the TVAR model is
estimated for each grid. The grid including the minimum Akaike Information Criterion

(AIC) value is selected as the optimal threshold value of the inflation y . The minimum

values is achieved when inflation rate is 19.3 percent, the corresponding breaking date
of inflation is 2003:11 (See Figure 1). The breaking date corresponds to a change in the
inflation regime, CBRT has started to implement a stabilization programme based on
implicit inflation targeting policy and inflation has successfully reduced into single digit

by the end of 2004.
<Insert Figure 1 about here>

After determining the breaking date of the model, we proceed to impulse response and
forecast variance decompositions to analyze whether a change in inflationary

environment has any impact on the functioning of credit channel®. Impulse responses

3 The respective optimum lag length of endogenous and exogenous variables are determined as three and
four on the basis of Akaike and Hannan and Quinn Information Criterion.

* The model assumes credit is the most endogenous variable. One can argue that output is more
endogenous than inflation and that credit is less exogenous due to long-term contracts. To control this we
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reported in Figure 2 show the impact of one and two standard deviation shocks to
monetary policy variables on output, prices and credits. In order to compare impulse
responses under different inflationary environments we scale the responses of each
variable in terms of standard deviations (Enders, 2003). It is clear from the figure that
responses to monetary variables follow substantially different patterns across the high

and the low inflation regimes.

<Insert Figure 2 about here>

As expected, the response of industrial production to monetary variables is found to be
negative in both regimes. In the low inflation regime a shock to monetary variables lead
to increase in economic activity at first, this is especially the case for M1 shocks, then it
started to decline as the period increases. On general, the positive interest rate shocks
are found to be more contractionary compared to that of M1 as far as both regimes are
considered. This suggests that interbank rate is more effective policy instrument in

terms of affecting economic activity.

Responses to negative money shocks initially lead to increase in the prices in both
regimes known as price puzzle in the literature (Sims, 1992). The initial positive effect
disappears after four months. The responses of prices to interest rate are strikingly
different than the results of money shocks, indicating an asymmetric relationship
between prices and interest rate in the high and the low inflation regimes. In the high
inflation regime prices respond positively to interest rate shocks, whereas the responses

turn into negative as economy moves to the low inflation regime.

<Insert Figure 3 about here>

employ alternative orderings suchas Y,'=[ lcpi, lip, Im1, intbrate, Icre,] and

Y= [ lepi lip, lcre Iml, intbrate,] . However we obtain qualitatively the same results.
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The results for the responses to negative credit shocks are generally found as expected
(see Figure 3). A negative credit shock leads to a temporary decline in economic
activity and lowers the prices. In contrast to the other responses, credit tightening turn
out to have more impact on economic activity and prices in the low inflation regime.
This is especially more evident when the two standard deviation shocks are taken into
consideration. The difference between the responses of economic activity and prices
under different inflationary environment underline the increasing importance of bank
lending channel after the inflation targeting period. However, the effects of monetary

shocks on credit volume remain very limited especially in the low inflation regime.

Variance Decompositions

Table 2 reports the Variance Decomposition results of the TVAR model. When the
inflation falls below the threshold level interbank rate explains a significant portion of
change in economic activities with 35.70%, however in the high inflation regime its
explanatory power has decreased nearly by half to 18.62%. It has to be pointed out that
interbank rate explains more on industrial production than M1 and also credits in both
inflation regimes. This also corroborates the evidence obtained from response functions,
interbank rate is still more effective policy tool compared to narrow money. Interbank
rate still explains a considerable part of variation in the prices, however credits accounts
more change than the other variables in the high inflation regime. The contribution of

M1 remains low as in the variance decomposition results of industrial production.

<Insert Table 2 about here>



4. Conclusions

In this paper we aim to analyze the role of credit channel in the monetary transmission
mechanism under different inflationary environments in Turkey covering the period
1986:1-2009:10. For this purpose we estimate a two-regime nonlinear TVAR model
composed of the variables industrial production, M1, interbank rate, prices and total
credits and compare the impacts of monetary tightening on economic activity, prices

and credit by using impulse response and variance decomposition analysis.

The impacts of monetary variables on total credit volume in the banking system are
found to be limited compared to that of prices and industrial production. Although we
find that prices respond positively to interbank rate in the high inflation regime, the
responses turn into negative as economy moves to the low inflation regime. This
suggests that traditional interest rate channel is only the case for the post-inflation
targeting period. This variable is also more effective monetary policy tool in terms of its
impacts on economic activity in the both regimes. Therefore, the Central Bank of
Turkey (CBRT) may able achieve the price stability through interest rate channel in the

post-inflation targeting period at the expense of reducing the output.
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Table 1. Threshold Nonlinearity Test

d my C(d) P-value
1 50 211.38 0.000
1 100 190.85 0.000
2 50 122.67 0.002
2 100 131.94 0.000
3 50 102.64 0.045
3 100 116.83 0.005
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Table 2. Forecast-Error Variance Decompositions

High Inflation Regime Low Inflation Regime
Variance Decomposition of LIP Variance Decomposition of LIP
Step LIP LCPI LMI INTBRATE LCRE Step LIP LCPI LM1 INTBRATE LCRE
1 100.000 0.000 0.000 0.000 0.000 1 100.000 0.000 0.000 0.000 0.000
2 92.930 0.387 0.007 6.613 0.064 2 72.280 0.023 25.078 0.585 2.034
3 79.616 0.332 3.518 16.307 0.228 3 72.519 0.674 18.939 0.601 7.266
4 68.326 0.476 5.925 24.893 0.379 4 71.807 0.864 17.337 1.319 8.672
5 61.704 0.580 7.784 29.580 0.352 5 71.598 0.822 16.547 2.660 8.373
6 57.560 0.770 8.749 32.598 0.322 6 70.871 0.798 15.875 4.369 8.086
9 53.013 1.352 9.240 36.032 0.364 9 66.970 0.759 15.082 9.362 7.827
12 51.560 2.130 8.968 36.734 0.608 12 61.958 0.717 14.318 14.957 8.049
15 50.664 2.937 8.749 36.675 0.975 15 58.421 0.780 13.697 19.026 8.075
18 49.935 3.687 8.589 36.402 1.387 18 57.444 1.388 13.131 20.411 7.626
24 48.688 5.052 8.334 35.701 2.224 24 58.912 3.995 11.820 18.627 6.646
High Inflation Regime Low Inflation Regime
Variance Decomposition of LCPI Variance Decomposition of LCPI
Step LIP LCPI LM1 INTBRATE LCRE Step LIP LCPI LM1 INTBRATE LCRE
1 2.292 97.708 0.000 0.000 0.000 1 0.012 99.988 0.000 0.000 0.000
2 2.655 88.949 0.908 7.135 0.352 2 0.637 95.725 0.733 0.196 2.708
3 1.507 77.159 1.759 19.131 0.445 3 4.270 90.297 1.866 1.202 2.366
4 0.997 68.906 3.829 25.428 0.839 4 6.945 83.839 3.346 1.967 3.903
5 0.802 62.933 4.719 29.885 1.661 5 8.823 76.555 2.826 2.858 8.939
6 0.730 59.794 5.056 31.572 2.848 6 9.223 70.665 2.427 4912 12.773
9 0.556 57.380 4.513 30.863 6.687 9 7.268 57.660 1.915 13.197 19.960
12 0.432 58.031 3.617 27.542 10.378 12 6.092 49.868 1.507 19.750 22.783
15 0.486 59.189 2.901 23.478 13.946 15 6.964 45.365 1.282 23.267 23.122
18 0.743 60.163 2373 19.562 17.158 18 9.781 43.327 1.185 23.844 21.862
24 1.621 60.981 1.695 13.530 22.173 24 16.555 43.542 0.966 20.407 18.530

Ordering: LIP, LCPI, LM1, INTBRATE, LCRE
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