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ABSTRACT

The aim of our study forms bank lending channel which defines the impacts of monetary policy on real economic activities by chancing loan
supply of the banks. Changing loan supply by banks as a response to monetary shocks affects the accessibility of firms and household to the
bank credit and this brings to important macroeconomic conclusions. In this study we conclude that Turkey’s economy largely provided the
conditions for the efficiency of bank lending channel. In the analysis of monthly data within the period 2002:1-2014:12 was used VAR
model. The empirical results of the study show that monetary policy through the bank lending channel play an important role on the real
economy in the short term. In this study it is confirmed that functioning of a bank lending channel for Turkey’s economy.
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1. INTRODUCTION

The discussions about the monetary transmission channels, through which monetary policy affects the real
economy, are generally around the interest rate/money channel and credit channel. In interest rate channel
which is based on the standard IS-LM model, it is assumed that non-monetary financial assets are perfect
substitutes for each other. With the assumption that there is no financial market flaws; household, firms and
banks are indifferent either bank loan or bond as representation of non-monetary financial assets. The fact that
interest rate channel fails to takes the function of the banks to create loan into consideration caused the point
of origin for credit channel which emphasizes the market flaws in the monetary transmission mechanism.

Bernanke and Blinder (1988) added a single assumption to the conventional I1S-LM model. They assumed that
besides “money” and “bonds” which appear in the money channel, there is a third asset called “bank loans”
that is imperfectly substitutable with the other two assets (Bernanke, 1993). The point of departure of the
credit view is the rejection of the assumption that bonds and bank loans are perfect substitutes. Based on the
assumption of informational imperfections in financial markets, the credit channel assigns an active role to the
supply of bank loans (Benkovskis, 2008).

Bank lending channel is the channel through which monetary policy actions are transferred into real economic
activities over loan supply. Two conditions must be satisfied for bank lending channel to operate: (Cecchetti,
1995; Kashyap and Stein, 1994; Kashyap, Stein and Wilcox, 1992; Juks, 2004; Thornton, 1994; Jimborean, 2009;
inan, 2001; Oliner and Rudebusch, 1995; Oliner and Rudebusch, 1996b):

*This study is based on the unpublished PhD thesis which is called “The Real Effects of Monetary Policy through the Bank Lending Channel
and Pass-Through of Monetary Policy to Loan Rates: The Case of Turkey” in Anadolu University.
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1. Monetary policy must affect banks’ credit supply. When central banks conduct an open market sale to
dampen aggregate demand drains bank reserves from the system. Reducing of bank reserves causes bank
liabilities (deposits) to reduce, it must also reduce bank assets. Assuming that banks treat the loans and
securities that make up their portfolios as imperfect substitutes, the loss of deposits will induce them to try to
reduce both categories of assets (Bernanke, 1993). Therefore, loans and securities have to be imperfect
substitutes in banks’ balance sheets so that monetary policies may affect banks’ loan supply.

2. There must be borrowers depending on bank loans. Banks play a special role in the financial system, because
they are exceptionally appropriate to overcome informational problems in the credit market. Due to this
special role of the banks, some borrowers will not be able to reach credit markets unless they receive loan from
the banks (Mishkin, 2010). Therefore, the reduction of credit volume created by banking system has to have
significant macroeconomic results (Bernanke, 1993; Claus and Grimes, 2003). In order for this condition to be
hold, there must not be a relation of perfect substitutes between bank loan and other financing means in firms’
balance sheets. In other words, firms should not be indifferent between issuing securities and receiving loans
to finance their investment project. The amount of external funds in the financial structure of firms and the
share of bank loans in the overall external financing determines the importance of banks loans for firms (Juks,
2004). The amount of bank dependent borrowers is associated with the development level of financial markets
of the countries. Namely, the countries where capital markets are less developed and the direct access to these
markets is poor have more bank dependent borrowers (Cecchetti, 1999). An important result that can be
obtained from credit view is that the monetary policy has a larger effect on the expenditures of small firms
which are more bank dependent, rather than the expenditures of large firms which can directly access to
capital markets (Mishkin, 2010).

Contractionary monetary policy, which decreases bank reserves and bank deposits, decreases the quantity of
bank loans available. Due to the fact that most borrowers depend on bank loans in order to finance their
activities, the fall in loans decreases the expenditures for investment (and possibly, the consumption).
Schematically, the effect of monetary policy may be demonstrated as below (Mishkin, 2010): Contractionary
monetary policy - bank deposits J, > bank loans |, - total expenditures |, - total output ¢,

2. EVALUATION OF EFFICIENCY CONDITIONS OF CREDIT CHANNELS
FOR TURKISH ECONOMY

Analyzing the existence of mentioned conditions for Turkish economy is important for both determining the
main features of the banking system in Turkey and forming basis for empirical analysis of bank lending channel.

The position of banking sector in financial market has great importance on monetary policy actions creating
real effects through banks’ loan supply. The fact that banks have a great share in financial sector, along with
central bank changing banks’ loan supply, enable it to have an effect on total expenditures. By 2014, banks
compose 86% of size of assets of financial sector in Turkey. The banking sector compose 1.994.159 million TL of
total size of assets of financial sector, which is 2.330.923 million TL. (BAT, 2015). In this context, it is possible to
say that banks, as a dominant factor in the sector, affect total credit volume to a great extent.

The response of banking system to a need of liquidity, emerging at the instant, though using what assets is very
important for the credit channel to function (inan, 2001). In this regard, the structure of size of assets of the
banking sector, along with the share of banks in financial system, is very essential for the central bank to affect
banks’ loan supply.

As mentioned above, it is necessary that credit item in banks’ balance sheets needs to be affected in
accordance with monetary policy actions in order for bank credit channel to operate properly. In other words,
banks must act by reducing their loans rather than reducing liquid assets and securities, as a response to
decreasing deposits upon a tightening of monetary policy. Loans need to be high in asset items and low in
securities so that loans and securities in banks’ balance sheets can be imperfect substitutes.
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Table 1: Development and Structure of Assets in Turkish Banking (Percentage)

Liquid Assets Financial Assets Loans Other *

Years

2002 16 40 27 17
2003 15 43 28 14
2004 14 40 34 12
2005 16 36 39 9
2006 15 35 45 5
2007 13 31 50 6
2008 14 29 52 5
2009 13 35 48 4
2010 10 30 52 8
2011 12 24 56 8
2012 14 21 58 7
2013 15 17 61 7
2014 14 16 63 7

*Fixed Assets, Rediscounts and Other Assets.
Source: The Banks Association of Turkey.

The development and structure of assets in Turkish banking sector between 2002-2014 are demonstrated in
Table 1. In the given years, liquid assets have 13%, securities have 28% and loans have 50% of share in assets
on average. The percentage of loans in asset items has risen and the percentage of securities has fallen,
especially since 2009. It can be observed that loans have an important share in asset items in recent years.

It will not be a rational action for banks to sell the securities they hold as a response to a contractionary
monetary policy. Accordingly, banks are the major borrowers of government bonds and treasury bills. Owing to
the fact that interest rates are high as a result of public borrowing in Turkey, it would be a more rational action
for banks to reduce loan supply instead of selling high-yield and low-risk government securities (Cengiz, 2007).

For the credit channel to function, not only the banks shares in total finance system but also the total deposits
in banks’ sources need to be high (Inan, 2001). The fact that the supply of bank loans are affected by the
monetary policy actions requires the percentage of deposits in liabilities of banks’ balance sheets to be high
and the percentage of non-deposit sources to be low. Otherwise, the effects on the asset items may be limited,
since there will be compensation for deposits changing as a result of monetary policy actions.

Table 2 demonstrates the percentages of deposit and non-deposit sources in liabilities of banks’ balance sheets
in Turkey between 2002-2014. In Table 2, it can be observed that the access of banks to non-deposit sources
has increased over the years in Turkish banking sector.

Table 2: Percentages of Deposit and Non-Deposit Sources in Turkish Banking Sector

Years Deposit Non-Deposit Source
2002 67 15
2003 64 16
2004 64 15
2005 64 17
2006 65 18
2007 64 16
2008 64 18
2009 64 17
2010 61 20
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2011 57 25
2012 56 23
2013 54 27
2014 52 28

Source: The Banks Association of Turkey.

While total deposit volume was 253.579 million TL in 2005, non-deposit sources were 66.920 million TL; in
2007 total deposit volume was 356.984 million TL and non-deposit sources were 91.614 million TL; in 2009
total deposit volume was 507.258 million TL and non-deposit resources were 137.680 million TL; in 2011 total
deposit volume was 656 billion TL and non-deposit sources were 289 billion TL; and in 2014 total deposit
volume was 987 billion TL and non-deposit sources increased to 534 billion TL. (BAT, 2006; BAT, 2008; BAT,
2010; BAT, 2012; BAT, 2015). Despite the fact that the development of deposits and non-deposit is considered
to weaken that power of monetary policy, it significant that deposits are dominant over non-deposit sources
and they have increased just as the non-deposit sources over the years. In general, it is possible to say that
monetary policy has the power to affect banks’ loan supply for the effectiveness of bank lending channel in
Turkey.

For the effectiveness of the credit channel, it is also necessary that borrowers are affected by the changing loan
supply. In other words, it is necessary that the production and expenditures must be responsive towards the
accessibility of bank loans. For this, bank loans and securities must not be perfect substitutes in the balance
sheets of the private sector.

Table 3: Private Sector External Financing Types

Years Securities Stocks Bank Loans Total Securities Stocks Bank Loans
(Million TL) (Million TL) (Million TL) (% Share) (% Share)
2002 13.176 34.215 47.391 27.8 72.2
2003 18.008 51.349 69.357 26.0 74.0
2004 25.186 79.301 104.487 24.1 75.9
2005 31.929 121.762 153.691 20.8 79.2
2006 41.045 170.432 211.477 19.4 80.6
2007 52.055 216.516 268.571 19.4 80.6
2008 63.859 265.629 329.488 19.4 80.6
2009 70.576 292.083 362.659 19.5 80.5
2010 83.707 421.674 505.381 16.6 83.4
2011 103.898 571.022 674.920 15.4 84.6
2012 126.406 680.033 806.439 15.7 84.3
2013 142.702 912.031 1.054.733 13.5 86.5
2014 153.020 1.093.269 1.246.289 12.3 87.7

Source: CMBT (The Capital Market Board of Turkey), CBRT (Central Bank of Republic of Turkey).

Table 3 demonstrates the magnitude and share of security stocks and bank loans for the financial preferences
of private sector. As seen in Table 3, the weight of bank loans among the external financing of the firms is quite
a lot. Thereby, private sector in Turkey needs the intermediation of banks in order to meet their financing
requirements and, accordingly, they are not irresponsive between issuing securities and providing bank loans.
In brief, it is possible to say that the private sector in Turkey depends on bank loans to finance their investment
projects and, therefore, the changes in loan conditions could be real effects.

3. LITERATURE REVIEW

The some studies in the literature that analyze on bank lending channel are presented in appendix part.
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4. DATA AND METHODOLOGY

That’s why Turkish economy has undergone since 2001 crisis which include the introduction of a flexible
exchange rate regime, the recapitalization of the banking sector, and the shift towards an inflation-targeting
framework, applying econometric techniques to the pre-crisis period is not very informative about how
Turkey’s monetary transmission works today (Brooks, 2007). Therefore, the monthly series which were
obtained from Central Bank of Republic of Turkey (CBRT) include the period of 2002-2014. The series used in
our analysis are presented in Table 4.

Table 4: The Series in VAR Model.

P Consumer price index
KUR Real exchange rate
SUE Industrial production index
R Overnight money market interest rate (monetary policy indicator)
KRD Total volume of credit to private sector
D Total volume of deposits
MK Security stocks

In the empirical analysis, while total credit (KRD) and security stocks (MK) are used as a representative of asset
side of bank’s balance sheet, total deposit (D) is used as a liability side of bank’s balance sheet. Industrial
production index (SUE), consumer price index (P) and real exchange rate (KUR) is used as a representative of
economic activity, general price level and open economy respectively. After Bernanke and Blinder (1992) used
short term interest rate as a measure of monetary policy shock, most studies in the literature did the same
choice. In this regard, the indicator of monetary policy is used overnight money market rate (R) in the empirical
analysis.

Industrial production index, total deposits and total credit series were seasonally adjusted using the Tramo-
Seats methodology. All series except for money market interest rate measured in natural logarithms and
natural logarithms of P, KUR, SUE, KRD, D and MK were denoted as LP, LKUR, LSUE, LKRD, LD and LMK
respectively. Nominal series which are D, KRD and MK converted to real series which were denoted as RD,
RKRD and RMK respectively. Eventually the series are represented by LRD, LRKRD, LRMK, LKUR, LSUE, LP, and R.

5. FINDINGS AND DISCUSSIONS
5.1. Unit Root Test

All variables must be stationary in VAR model. Otherwise, it must be first differenced of the series (Gujarati and
Porter, 2012). So, we firstly analyzed stationary properties of the series by employing ADF (Automatic Dickey-
Fuller), PP (Phillips-Perron) and Ng-Perron test in the empirical analysis. The results of unit root tests are
presented in Table 5 and in Table 6.

Table 5: ADF and PP Test Results

ADF Test Results

Series Level First Differenced
LRD -2.56 -12.25
LRKRD -1.63 -5.76
LKUR -3.30 -9.24
LP -4.12 -6.05
LRMK -2.14 -9.34
LSUE -2.63 -14.34
R -3.36 -6.14

Phillips-Perron Test Results

Series Level First Differenced

LRD -2.56 -12.25
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LRKRD -1.37 -5.73

LKUR -2.57 -8.74

LP -4.48 -8.32

LRMK -1.81 -9.37

LSUE -2.63 -14.32

R -3.10 -6.07
Critical Values (Level) Critical Values (First Differenced)

%1=-4.01 %5=-3.43 %1=-3.47 %5=-2.88

For ADF and PP tests, the null hypothesis suggests that the series include unit root. For Ng-Peron test,
according to MZ,, MZ, tests the null hypothesis indicates that the series have unit root and according to MSB
and MPT tests the null hypothesis indicates that the series are stationary (Ertugrul and Kenar, 2013).

Table 6: Ng-Perron Test Results

Level

Series MZa MZt MSB MPT
LRD -9.16 -2.13 0.23 9.99
LRKRD -6.36 -1.73 0.27 14.33
LKUR -20.42 -3.17 0.15 4.63
LP -2.26 -0.94 0.41 34.56
LRMK -8.11 -1.98 0.24 11.35
LSUE -6.84 -1.81 0.26 13.36
R -1.21 -0.58 0.48 47.92

Ng-Peron critical values the series for MZa, MZt, MSB, MPT respectively; %1 significance level
-23.80, -3.42, 0.14 and 4,03; %5 significance level -17.30, -2.91, 0.17 and 5.48.

First Differenced

Series MZa MZt MSB MPT
LRD -76.60 -6.19 0.08 0.32
LRKRD -45.03 -4.74 0.10 0.55
LKUR -25.77 -3.56 0.14 1.04
LP -65.21 -5.70 0.09 1.43
LRMK -14.45 -2.66 0.18 1.81
LSUE -76.97 -6.20 0.08 0.32
R -48.38 -4.89 0.10 0.56

Ng-Peron critical values the series for MZa, MZt, MSB, MPT respectively; %1 significance level
-13.80, -2.58, 0.17 and 1.78; %5 significance level -8.10, -1.98, 0.23 and 3.17.

Table 5 shows that the null hypothesis cannot be rejected for the all series except for LP, that is, all series
except for LP are nonstationary in their level forms at %1 and %5 levels for both ADF and PP tests, suggesting
that all variables except for LP are integrated of order I(1) according both ADF and PP tests. Table 6 shows that
the calculated t statistics tested by MZ, and MZ, for the all series are less and for MSB and MPT tests the
calculated t statistics for the all series are greater than the critical values which mean all series are non-
stationary in their level forms. For the first difference of series, according to MZ, and MZ; tests, the calculated t
statistics for the all series are greater and for MSB and MPT tests the calculated t statistics for the all series are
less than the critical values at %5 values, suggesting that the series become stationary after differencing so that
the all series are integrated of order | (1) according to Ng-Peron tests. We adopt that all variables are | (1) since
Ng-Perron test is a stronger than the other two tests.
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5.2. Impulse-Response Functions

Dynamic relations between variable in VAR model were analyzed with impulse-response functions. Responses
by other variables in the system to a shock of standard deviation 1 in overnight money market rate
representing monetary policy, provides information regarding the effectiveness of bank lending channel. Figure
1 displays the effect of a shock of standard deviation 1 in overnight rate on every other variable.

Figure 1: Variables’ response to overnight interest rate shock
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After a positive shock implemented on overnight money market rate (overnight rate), the change in banks’
balance sheets is compatible with the process of bank lending channel. In consequence of the shock
implemented on money rate it is seen that deposits and loans decrease while securities increase. When faced
contractionary monetary policy the decrease in deposits is bigger than the decrease in loans. In Bernanke and
Blinder’s (1982) study, deposits’ faster adjustment process compared to loans is interpreted as; banks can’t dry
up their loan’s supply immediately because contracts regarding bank loans covers a certain period of time.
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In order for loans to play an exclusive role in banks’ balance sheets, banks need to reduce their loan’s supply
rather than selling securities in their portfolios against their decreasing deposits after contractionary monetary
policy. Securities’ response to overnight rate shock was positive. In other words, after contractionary monetary
policy, banks reduced their lending’s rather than selling securities they have. This result indicates that loans
and securities aren’t perfect substitutes and therefore, monetary policy provides the condition of affecting the
loan supply. Increase in securities after the monetary shock reversed after nearly 4 months. It is possible to say
that as increasing money rates boost the asymmetric information problems after contractionary monetary
policy, it is rational for banks to reduce their loan supplies and invest in high-yield securities after the increase
in money rates.

In order to analyze the reflection of monetary policy to real economy, response of industrial production index
against the monetary shock was examined. As one can see from the impulse-response functions, response of
industrial production index against the positive money rate was powerful and negative. The simultaneous
movement of bank loans and industrial production index against the monetary shock indicate that the
borrowers are bank-dependent. However, it is seen that the response of industrial production to the monetary
shock reversed after 2 months and it died down after 6 months. After the money rate shock, prices initially
decreased and then they were fixed until they started to rise after 4 months and after 6 months they were
close to zero. After the positive shock implemented on interest rates, real exchange rate initially increased and
after 3 months it decreased. In other words, after the contractionary monetary policy, domestic currency
started to increase after 3 months. Accordingly it’s possible to say that determining of exchange rate could be
other factor (such as international developments, expectations) in Turkish economy.

6. CONCLUSION

According to credit view, banks play a special role in economy as banks are experts at solving asymmetric
information problems in financial system. Influence of monetary policy actions on loan supply affects the
expenditure of households and firms who are ineligible for direct access to capital markets. In this study, the
effectiveness of bank lending channel for Turkish economy was analyzed by using VAR method with monthly
data covering the period from 2002 to 2014. Before making the empirical analysis, it had been confirmed that
required conditions for bank lending channel to operate were provided to a considerable extent for Turkish
economy.

According to empirical analysis results based on impulse-response functions, bank credit channel is operating in
Turkish economy. There was a decrease in bank loans because of a positive shock implemented on overnight
money market rate. In other words, banks responded to the decrease in deposits against contractionary
monetary policy, by reducing the loans instead of selling the securities in their portfolios. The response of
industrial production index to the shock implemented on money rates was examined in order to assess the
influence of monetary policy on real economic activity.

The response of industrial production index to the monetary policy shock was simultaneous, powerful and
negative. However, it was assessed that this response occurred in a short term. This situation supports the
idea that, monetary policy is effective in short term but is neutral in long term. In other words, the effect of the
monetary policy shock on banks loans is reflected on the short-term economic activity. In parallel with the
result of Cengiz’s (2007) studies, it was discovered that monetary policy affects real economy in short term,
however, in contrast to the studies in literature, the effect of monetary policy shock on exchange rates was
initially positive. Initial decrease of the prices in response to the interest shock reveals that it is appropriate for
monetary policy to use short-term interest rates in maintaining the price stability. Results obtained from the
studies indicate that the monetary policy affects bank loans and this effect has important results regarding real
economy in short term. Analysis results suggest that bank lending channel is an effective channel in monetary
transmission mechanism for Turkish economy.
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APPENDIX - Bank Loans Channel Literature Summary

Researcher /
Date of
Publication

The Country

The Period

The
Method

Obtained Results

Bernanke and
Blinder (1992)

USA

1959-1989

VAR

-The decrease in deposits after the reducer monetary
policy reflects on the loans with delay.

- Bank loans and unemployment rate act jointly after a
change in federal funds rate. Therefore, bank loans are
an important component of monetary transmission.

De Bondt (1998)

6 European
Countries

1990-1995

Panel
Data

It has been determined that while Germany, Belgium
and The Netherlands have solid bank lending channels,
the banks face a liquidity limitation in Italy and France
and the bank lending channel is not effective in England.

Holtemoller
(2002)

Germany

1975-1998

VAR

As a consequence of strict monetary policy, the increase
in short-term interest rates raises external financing
premiums and this causes a weak negative effect on
inflation and strong negative effect on production and,
therefore, bank lending channel is effective.

Gambacorta and
Rossi (2010)

Euro Zone

1985-2005

AVECM

It has been determined that contractionary monetary
policy has a greater effect on bank lending, prices and
real output than expansionary monetary policy.

Leroy (2014)

Euro Zone

1999-2011

GMM

Findings to prove the existence of bank credit channel
have been obtained. It has been determined that capital
value, liquidity level and magnitude of the banks affect
the bank lending channel. Lerner index has been used to
measure market power of the banks and it has been
proved that banks with higher market power are less
sensitive to the monetary policy. Also, it has been stated
in the study that the increasing competition boosts the
efficiency of monetary policy transmission through bank
lending channel.

Gomez-Gonzalez
and Grosz (2007)

Colombia
and
Argentina

1995:1-
2005:9
(Colombia)
2003:08-
2005:11
(Argentina)

Panel
Data

It has been determined that interbank overnight interest
rate in Argentina cannot directly affect the total loan
growth rate, along with that, the monetary policies in
both countries affect the loan supply by changing capital
adequacies and liquidities of banks. Therefore, it has
been concluded that bank lending channels are effective
in both countries

Sun, Ford and
Dickinson (2010)

China

1996-2006

VAR/VEC

It has been determined that monetary policy affects
macroeconomic activities through bank loans and,
therefore, bank loans play an important role through
which monetary policy affects real economy.

Saumitra and
Toto (2012)

India

1996-2007

Dynamic
Panel
Data

In this study where an effective bank credit channel has
been determined, it has been concluded that small-
scale, illiquid banks are more responsive to monetary
policy changes. Besides, it has been found that public
banks are more responsive to monetary policy than
foreign banks.

Aban (2013)

Philippines

2008-2011

OoLs

It has been proved that the magnitude factor of the bank
is a factor that affects the existence the bank lending
channel and loans of small-scale banks are more
responsive to monetary shocks.

Yalan (2010)

Peru

2001-2010

VAR,
SVAR

It has been concluded in the study that bank lending
channel operates in Peru but this channel is not
important in the process of transmission of monetary
policy into macroeconomic variables.
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Based on the fact that there is not an important relation

Dynamic between the change in monetary policy indicator and
Cavusoglu (2002) |  Turkey 1988-1999 | Panel & neary policy
real growth of loan supply, it has been concluded that
Data . .
bank credit channels do not function.
-The effects of monetary policy on bank loan supply vary
depending on the liquidity degree of the banks.
Aklan and -Banks with low liquidity degree are more responsive to
Panel . . .
Nargelegekenler Turkey 1988-2001 Data the monetary policy changes than the banks with high
(2008b) liquidity degree. The researches interpret the obtained
findings as a proof that bank lending channel does not
function effectively.
-That loans decreased more than securities after a
monetary shock has been interpreted as an indicator of
. banks conducting loan rationing.
Erdogan and . . .
Turkey 1996-2006 VAR -Based on the fact that loans and industrial production
Besballi (2009) . . . L
index move in the same direction, it has been found that
firms are dependent on bank loans and bank lending
channel operates effectively.
Dvnamic It has been determined that there was an effective bank
Ozsuca and Turke 1988-2009 \Iganel credit channel between 1988-2001, however the
Akbostanci (2013) ¥ Data efficiency of bank credit channel has been much greater

after the crisis.
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