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Abstract 

This study aims to examine the monetary policy transmission through the credit channel from 

a microeconomic perspective by using the fixed effect dynamic panel model. It is estimated 

to what extent policy interest rate changes are transferred to the short-term interest rate 

depending on the type of loan. Results confirm that there is a high degree of inertia in both 

the commercial and consumer loan interest rates. In terms of the transmission of monetary 

policy, changes in policy interest rates are transferred to commercial loan interest rates by 11% 

and consumer loan interest rates by 15% in the short term. These values reveal that policy 

interest rate changes are gradually transmitted to market interest rates. Variables representing 

bank size, leverage, and market power in terms of distinctive characteristics have a limited 

impact on both commercial and consumer loan interest rates in the analyzing period. 

However, the market share of a bank has a significant impact on both commercial and 

consumer loan rates.  

Keywords: Transmission of monetary policy, Credit channel, Bank-specific characteristics, 

Dynamic panel 

1. Introduction 

Monetary policy has an important role in softening the business cycle fluctuations in an 

economy. This is evidenced by the fact that many central banks around the world have agreed 

to maintain price stability or keep the growth in economic activity around the potential rate as 

their goal. A central bank has multiple instruments that affect a targeted macroeconomic 

aggregate through different transmission channels. Among these instruments, interest rate 

changes come to the fore. Recently, the most important ones among the mentioned 

transmission channels can be listed as (i) interest rate, (ii) inflation expectations and central 

bank credibility, (iii) financial asset prices, and (iv) exchange rate channels (Endut et. al., 

2018). 
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The credit channel, which is known as the effect of policy interest rate changes on loan 

interest rates and thus loan demand, is the main transmission channel for Turkey. This is 

because during the review period, the rate of economic growth in Turkey is largely 

determined by domestic demand (see Figure 1), and domestic demand can be accelerated or 

limited by changing the cost of borrowing. 

 

Figure 1. Relative Contributions to Economic Growth 

Source: TURKSTAT 

 

In countries where capital markets are still developing, the importance of the credit channel is 

increasing as companies finance their investments through loans rather than issuing bonds 

(Byrne & Kelly, 2019). In this context, although Turkey has recently exhibited a significant 

acceleration in financial development, the ratio of loans to GDP is still around 69% (see 

Figure 2). This rate is one of the lowest among the countries in the same development 

category as Turkey during the review period. 

 

Figure 2. Credit/GDP Ratio in Various Countries and Country Groups 

Source: World Development Indicators, 2021 
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Due to the importance briefly summarized above, it is essential to analyze the transmission of 

monetary policy through the credit channel. Figures 3 and 4 show the course of average, 

maximum, and minimum real interest rates for commercial loans and consumer loans 

together with the real policy interest rate during the review period (2010 – 2020). This study 

aims to consider the relationship between interest rates summarized in graphs from a 

microeconomic perspective and to use bank-based data to determine the effect of monetary 

policy interest rate changes on short-term interest rates. In addition, bank-specific features 

(size, market power, leverage level, profitability, and loan portfolio quality) are included in 

the model as factors that explain interest rate differences among banks and strengthen or 

weaken the transmission of monetary policy to market interest rates. 

 

Figure 3. Commercial Loan Real Interest Rate and Monetary Policy Real Interest Rate 

Source: The Banks Association of Turkey 

 

Figure 4. Consumer Loan Real Interest Rate and Monetary Policy Real Interest Rate 

Source: The Banks Association of Turkey 
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Considering that the previous studies on Turkey mostly examined the credit channel in 

macroeconomic level, this study differs from the others with the micro-econometric methods 

to be applied. On the other hand, a small number of previous studies on a microeconomic 

basis consider the credit volume as a whole. Considering that consumer and commercial 

loans reflect the behavior of households and the business world, respectively, it can be stated 

that the integrated perspective is incomplete. The risk and maturity of the loans and the 

characteristics of the borrower have an impact on these behaviors. This study will allow 

determining the effect of the behavior of the mentioned economic units by considering 

commercial loans and consumer loans separately. 

The importance of adequate transmission of policy rate changes is undisputed since this 

transmission increases the control power of the monetary authority over aggregate demand 

and therefore prices. Considering that the loan demand will respond to interest rate changes 

in the longer term, it is a correct approach to treat the short term while analyzing the 

transmission of the policy rate to loan interest rates. Therefore, in the event of a demand 

shock in economic activities, the power of the monetary authority to change the real sector 

borrowing cost as quickly as possible becomes important. Although the long-term effect is 

greater, it occurs as a result of gradual changes that are of greater importance in the short 

term. 

Regarding these issues, the model to be applied should be a dynamic panel in which the 

lagged dependent variable is among the explanatory variables to determine the effect of the 

policy interest rate change on the loan interest rate of each financial institution. In addition, 

fixed effects should be included in the model to see the effect of observable and unobservable 

features of financial institutions on loan interest rates. Finally, the statistical method used in 

the estimation phase is the generalized least squares. This method allows to correct the 

heteroscedasticity and simultaneous correlation of errors among the cross-sections in the 

panel. Considering the existence of common features of banks and the existence of 

externalities that the behavior of one of them will create on the others, this approach will 

contribute to the robustness of the model. 

The structure of the study is as follows: After this introduction, which forms the first part, the 

second part deals with the literature review, in which the variables that allow explaining the 

behavior of the loan interest rate are determined. The third section discusses the estimation 

process and describes in detail (i) the preferred statistical method and (ii) the data used. While 

the fourth section summarizes the results disaggregated by loan type, the fifth section 

includes key conclusions and policy recommendations. 

2. Recent Empirical Literature 

Monetary transmission is a subject that has been studied extensively throughout history. 

Since it is important for monetary authorities to control aggregate demand in countries that 

implement inflation targeting regimes, the credit channel is of particular importance in these 

countries. In general terms, the approach used to determine the effect of changes in monetary 

policy interest rate on other variables is the macroeconomic perspective by nature. However, 

some researchers appeal to the problem from a micro-econometric perspective using dynamic 
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panels. In this approach, in addition to the policy interest rate and bank-specific 

characteristics, the lagged dependent variable is also included among the explanatory 

variables. The use of the series at their levels after the presence of the unit root is rejected is a 

distinguishing factor for many studies. The literature will greatly assist in the selection of 

variables (such as leverage, market power, asset size) that explain differences in banks' 

response to policy interest rate changes. 

According to Bernanke & Gertler (1995), De Fiore & Tristani (2013), and Byrne & Kelly 

(2019), one of the channels that monetary policy affects the economy works through the 

funding cost of credit institutions. The cost of funds incurred by credit institutions affects the 

interest rate of the loans to be given by these institutions, thus supporting or limiting the total 

demand. Gambacorta & Shin (2018) states that for a number of international banks in 

developed economies, the level of leverage has a significant impact on the transfer of support 

provided by the central bank. A one-percentage-point decrease in the ratio of assets to 

equities creates a 4 percentage-point decrease in the financing costs of financial institutions. 

As it means that policy rate changes are reflected to loan interest rates to a greater extent, this 

situation ensures that the transfer of the monetary policy to the real sector accelerates. Gregor 

& Melecky (2018) find that leverage is the main variable that explains the loan interest rate 

changes of banks in the Czech Republic and the interest rate differences between financial 

institutions, and they identify a lower transmission in commercial loans. Holton & Rodriguez 

(2018) concludes that high leverage in the Eurozone slows the transmission to large-scale 

business-related loans. 

Another variable that is generally included in the analysis in the former studies is the market 

power and its negative effect on the transmission of the policy rate to the loan rate. Liu et.al. 

(2018) in China, Van Leuvensteijn et.al. (2013) in the Eurozone, Karagiannis et.al. (2014) in 

BRIC countries, Altinoz & Ozdemir (2012) in emerging markets (it is stated that competition 

plays a larger role), Fuertes et.al. (2010) in the UK and Khan & Khan (2010) in Pakistan 

prove the validity of this situation. The last two studies mentioned above determine that the 

difference between banks' commercial loan interest rates is positively related to market power. 

In the case of England, it is determined that the market power creates an asymmetric effect 

depending on the direction of the change in the policy rate. The variable in question can be 

measured with different indicators. Among these, the Lerner Index (as the representative of 

price-setting power) and the market share (representing the share of each institution in total 

loans) are the most used ones. 

Another bank-specific characteristic that affects the transmission of monetary policy is the 

size of assets. Holton & Rodriguez (2018) generally determine this result in small-scale loans 

(especially for consumer loans), while Byrne & Kelly (2019) determine the same in European 

countries. 

The variable that is most intensively addressed in terms of the characteristics of banks is the 

quality of the loan portfolio or the relationship between non-performing loans and total loans. 

Basically, poor portfolio quality means higher financing costs, which in turn causes rigidities 

in the loan rate (especially in the case of policy rate reductions). The negative impact of the 
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problems encountered in the repayment of loans is revealed in Holton & Rodrigues (2018)'s 

study on the Euro Zone. On the other hand, in this study, it is determined that the 

transmission in commercial loans is higher than consumer loans. Byrne & Kelly (2019) find 

that the deterioration in the quality of the loan portfolio explains the differences in the degree 

of transmission in European countries after the financial crisis, and if defaulting ratio reaches 

17%, it completely inhibits monetary policy transmission. 

Finally, Cruz-Garcia et al. get. (2019) confirms that the decrease in the policy rate reduces the 

intermediation margin in the long run. This is a feature set by some organizations such as the 

IMF since the decrease in the cost of indebtedness in the short run is in favor of financial 

institutions and increases the intermediation margin. However, if loan interest rates 

accompany this decrease, the intermediation margin may decrease. Aydemir & Ovenc (2016) 

find that this effect is stronger in emerging markets. 

According to the studies mentioned above, other factors affecting the volatility in interest 

rates include the level of capitalization (Stanislawska, 2015), level of liquidity, independence 

from central bank funding (measured by the share of deposits in liabilities). On the other hand, 

country risk and other macroeconomic variables gain importance in comparisons between 

countries. 

In Turkey-related studies, since transmission of monetary policy is generally investigated 

with the macroeconomic perspective, they use time series techniques and are based on the 

supply of loans rather than the credit interest rates. Therefore, studies in which transmission 

mechanism operates through interest rates considering the type of credit and bank-specific 

characteristics are limited. For instance, by using bank-level data to determine the 

relationship between short-term interest rates (interbank rate and the Central Bank average 

funding rate instead of policy rate) and bank rates (including the deposit rates), Binici, Kara 

& Ozlu (2019) conclude that the interbank rates are the main drivers of loan rates in the 

Turkish banking system. Therefore, their results imply that banks are more concerned with 

the Central Bank’s actions rather than the level of or change in the policy rate. However, most 

of the bank-specific characteristics they use (assets size, deposits/assets ratio, non-performing 

loans ratio, capital ratio) do not have a statistically meaningful effect on commercial, 

consumer and deposit rates in the system. 

Sengonul & Thorbecke (2005) investigates the relationship between contractionary monetary 

policy and loan supply by using Kashyap & Stein (2000) methodology. Findings prove the 

negative effect of tight monetary policy on the supply of loans depending on the scale of 

banks included in their samples. Although they have used a non-linear time series model 

(TVAR), Catik & Karacuka (2012) conclude that the impact of monetary variables on the 

credit volume of the banking system İn Turkey is limited. Aydın & Igan (2012), on the other 

hand, analyze the bank-level data for the 2002 – 2008 period to estimate the effects of 

monetary and fiscal policies on the credit growth rate in Turkey. Instead of policy interest rate, 

they use annual inflation rate, discount rate, and interbank money market lending rate as the 

indicators of monetary policy stance and reach the conclusion that the stance of monetary 

policy forces banks to change the maturity of loans. They do not refer to the effect of 
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bank-specific characteristics on the aggregated credit volume or its average interest rate. 

Recently, Sahin (2019), using dynamic panel estimation techniques, tests whether monetary 

policy indicators had an impact on loan supply. By using sectoral data, she concludes that the 

credit channel is especially important for small and medium-sized enterprises. Turguttopbas 

(2019) aims to analyze the impact of monetary policy on lending rates with the data 

constructed at the bank level. She concludes that a change in the policy rate of the Central 

Bank affects credit interest rates in three months through deposit rates. However, the panel 

data analyzing side of the study focuses on the ratio of credits to total assets rather than the 

lending rates.  

As can be seen, while most of the studies specific to Turkey focus on the loan volume, they 

do not distinguish between loan types and do not include bank-specific characteristics in the 

analysis. 

3. Estimation 

3.1 Methodology 

In this study, a panel with fixed effects is estimated for each type of loan (consumer and 

commercial loans) as it is suitable to consider the different observable and unobservable 

characteristics of each bank. The estimation method chosen is the generalized least squares 

method. This method allows correcting (i) the heteroscedasticity resulting from the behavior 

of each unit and (ii) the simultaneous correlation of the cross-sectional error terms in the 

panel. These two aspects are the result of the units in the panel having common features and 

the behavior of one unit creating an externality for the others. On the other hand, these 

features are quite common in panels with a limited number of units because this specification 

increases the probability that the behavior of one unit will affect the behavior of others. For 

this reason, the simultaneous conditional correlation of errors among different financial 

institutions is handled as follows to prevent bias in estimations: 

𝐸(𝜀𝑖𝑡𝜀𝑗𝑡|𝑥𝑡
∗) = 𝜎𝑖𝑗

𝐸(𝜀𝑖𝑠𝜀𝑗𝑡|𝑥𝑡
∗) = 0

} for all i, j, t, and s (as long as s ≠ t) 

It should be mentioned that simultaneous covariances do not change with time, so the matrix 

of variances and covariances is structured as follows: 

𝐸(𝜀𝑡𝜀𝑡
′|𝑥𝑡

∗) = 𝛺𝑁 

𝛺𝑁 = [

𝜎11 ⋯ 𝜎1𝑁
⋮ ⋱ ⋮

𝜎𝑁1 ⋯ 𝜎𝑁𝑁
] 

Since the parameters and variance-covariance will be estimated in two stages in the 

estimation process, the robustness of the model increases in case of problems arising from the 

heteroscedasticity and autocorrelation in error terms. This is possible thanks to the sample 

size (long panel). 
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The equations to be estimated for each panel, one for the commercial loan interest rate and 

the other for the consumer loan interest rate, are as follows: 

𝑟𝑐𝑜𝑚𝑖,𝑡 = 𝜃𝑖 +∑𝛼𝑗𝑟𝑐𝑜𝑚𝑖,𝑡−𝑙

𝑛

𝑙=2

+ ∑ (𝛽𝑗 + 𝜂𝑘𝑍𝑖,𝑡−𝑘)𝑟𝑝𝑜𝑙𝑡−𝑗

𝑛

𝑘=1,𝑗=0

− 𝛾𝑖𝑟𝑐𝑜𝑚𝑖,𝑡−1

+∑𝜇𝑗

𝑛

𝑗=1

𝑍𝑖,𝑡−𝑗 + 𝜀𝑖,𝑡 

𝑟𝑐𝑜𝑛𝑖,𝑡 = 𝜃𝑖 +∑𝛼𝑗𝑟𝑐𝑜𝑛𝑖,𝑡−𝑙

𝑛

𝑙=2

+ ∑ (𝛽𝑗 + 𝜂𝑘𝑍𝑖,𝑡−𝑘)𝑟𝑝𝑜𝑙𝑡−𝑗

𝑛

𝑘=1,𝑗=0

− 𝛾𝑖𝑟𝑐𝑜𝑛𝑖,𝑡−1

+∑𝜇𝑗

𝑛

𝑗=1

𝑍𝑖,𝑡−𝑗 + 𝜀𝑖,𝑡 

In this equation, rcom and rcon represent the commercial loan and consumer loan weighted 

real interest rate, respectively, while rpol is the central bank real policy rate. The presence of 

the lagged dependent variable among the explanatory variables makes the model dynamic. 

This is the method used in all of the studies discussed in the previous section. This eliminates 

the Nickell bias that can occur when working with a long panel [few units (18) and many 

periods (44)]. The constant terms (θi) in the equations measure the effect of unobservable 

heterogeneity among banks. The direct effect of policy interest rate on commercial and 

consumer loan interest rates is measured with the parameter βj. The sum of the βj parameters, 

as a result of including the policy interest rate in the model with multiple lags (j>1), 

expresses the effect of monetary policy on loan interest rates in the short run. The model also 

includes the lagged Zi,t-k vector expressing bank-specific characteristics. Thus, it becomes 

possible to determine the effect of bank-specific characteristics (such as a deterioration in the 

quality of the loan portfolio, a change in the leverage level) on loan interest rates employing 

the μj parameter. On the other hand, by multiplying the policy interest rate with Zi, the 

relationship between the bank characteristics and the policy interest rate can be determined 

by the parameter ηk. 

3.2 Data 

In the previously mentioned literature, variables related to the individual characteristics of 

banks are also used in this study. It is possible to list these variables and their definitions as 

follows: 

(i) Lerner Index (LIi,t): Using the average weighted deposit interest rate (rdepi,t) to express 

marginal cost, this variable which is used as an indicator of market power is calculated for 

each bank as follows: 

  𝑖,𝑡
 𝑜𝑚 =

𝑟𝑐𝑜𝑚𝑖,𝑡 − 𝑟  𝑝𝑖,𝑡
𝑟  𝑝𝑖,𝑡
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  𝑖,𝑡
 𝑜𝑛 =

𝑟𝑐𝑜𝑛𝑖,𝑡 − 𝑟  𝑝𝑖,𝑡
𝑟  𝑝𝑖,𝑡

 

(ii) Asset Size (ASSETi,t): It is defined as the total assets included in the periodic balance 

sheet of each bank as an indicator of the size of the bank. 

(iii) Leverage (LEVi,t): Leverage, which is used as an indicator of the resource structure of 

the banking system and the risk undertaken, is defined as the ratio of total assets to equity 

(EQUITYi,t):  

 𝐸𝑉𝑖,𝑡 =
𝐴𝑆𝑆𝐸𝑇𝑖,𝑡
𝐸𝑄𝑈 𝑇𝑌𝑖,𝑡

 

(iv) Loan Portfolio Quality (QUALITYi,t): This variable, which is used to evaluate the 

quality of the loan portfolio, is calculated as the ratio of non-performing loans (NPLi,t) to total 

loans (TOTCREDITi,t): 

𝑄𝑈𝐴  𝑇𝑌𝑖,𝑡 =
𝑁𝑃 𝑖,𝑡

𝑇𝑂𝑇𝐶𝑅𝐸𝐷 𝑇𝑖,𝑡
 

(v) Return on Assets Ratio (ROAi,t): This variable, which is used as an indicator of the 

bank's management efficiency and profitability, is calculated as the ratio of net profit 

(NPROFi,t) to total assets: 

𝑅𝑂𝐴𝑖,𝑡 =
𝑁𝑃𝑅𝑂𝐹𝑖,𝑡
𝐴𝑆𝑆𝐸𝑇𝑖,𝑡

 

(vi) Market Share (MSi,t): This variable, which is defined as the share of each bank included 

in the data set in total commercial loans and total consumer loans, is used as an indicator of 

the relevant bank's market share: 

𝑀𝑆𝑖,𝑡
𝐶𝑂𝑀 =

𝐶𝑂𝑀𝑖,𝑡

𝑇𝑜𝑡. 𝐶𝑜𝑚. 𝐶𝑟𝑡
 

𝑀𝑆𝑖,𝑡
𝐶𝑂𝑁 =

𝐶𝑂𝑁𝑖,𝑡

𝑇𝑜𝑡. 𝐶𝑜𝑛. 𝐶𝑟𝑡
 

In addition to those described above, dummy variables related to each bank characteristic 

were created within the framework of the principle of: 

                                                           

                                                                          1  if the bank is in the top 35% 

                                                                          0  otherwise 

Dummy variables are included in the model to avoid the endogeneity problem for the 

variables. Following the literature, each variable is included in the model with two lags, and 

the variables that are not statistically significant are excluded one by one to reach the final 

estimate. To estimate a balanced panel, 18 of the 33 commercial banks operating in the 

Turkish banking system throughout the investigation period (2010 – 2020) were considered. 

A database was created by making use of the financial statements and annexes of these 18 

Dummy Variable 
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commercial banks published quarterly for the period of 2010 – 2020. By excluding a small 

bank in the banking system due to its outliers, data from 17 banks will be used in the 

estimation phase. All the data used in the creation of the relevant variables have been 

obtained from the financial statements and their annexes published by the Banks Association 

of Turkey. Monetary policy interest rate and consumer price index data have been retrieved 

from the Electronic Data Delivery System of the Central Bank of the Republic of Turkey. The 

list of banks included in the panel is given in the Appendix at the end of the study. 

4. Estimation Results 

4.1 Preliminary Tests 

Before estimating the relevant models, the stationarity properties of the time series were 

examined employing unit root tests. It is possible to have an idea about the typical behavior 

of stationary time series (such as mean-reverting) by graphing them. Figure 5 indicates that 

the relevant interest rates do not show a clear trend and generally fluctuate around the mean. 

For this reason, it would be appropriate for unit root tests to include constant terms but not 

trend parameters. 

 

Figure 5. Average Real Interest Rates 

Source: Own calculations 

 

Three types of unit root tests were applied to the related time series under the constant term 

and no-trend configuration. In the first test, the existence of a common unit root among the 

cross-sections of the panel was tested by the Levin, Lin & Chu method. The other two tests 

are the Im, Pesaran & Shin and ADF panel unit root tests, to test the existence of an 

individual unit root. All three test results summarized in Table 1 prove that the panel data on 

commercial and consumer loan real interest rates are stationary at their levels and do not 

contain unit roots. 
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Table 1. Results of Unit Root Tests 

Test RCOM RCON 

Test Statistic Probability Test Statistic Probability 

Levin, Lin & Chu (t*)* 5.8291 0.0000 6.6418 0.0000 

Im, Pesaran & Shin (W)** 4.7582 0.0000 6.1253 0.0000 

ADF – Choi (Z)** 4.5693 0.0000 6.1115 0.0000 

Note: * and ** refer to the tests for common and individual unit root processes, respectively. 

 

4.2 Determination of Fixed Effects 

The fixed effects specification is appropriate to take into account the unobservable 

characteristics of the units in the panel. The validity of this specification is checked for both 

types of loan interest rates using the Redundant Fixed Effects test and the Haussman Fixed 

Effects vs Random Effects specification test. The test results are summarized in Table 2. 

Table 2. Fixed Effects – Random Effects Specification Tests 

Variable Haussman Test for Specification Fixed Effects Redundancy Test 

χ2 Statistic Degrees of Freedom Probability F Statistic Degrees of Freedom Probability 

rcom 22.8003 6 0.0009 4.4183 16; 708 0.0000 

rcon 26.4878 6 0.0000 3.2406 16; 708 0.0000 

 

4.3 Preliminary Estimation 

To determine the length of lagged dependent variable and the number of lags of the policy 

interest rate, the basic model is estimated separately for both interest rates. Schwarz criterion 

is used to choose the optimal lag lengths. The results for this preliminary estimate are 

summarized in Table 3. According to the table, the lagged dependent variable is included in 

the model with a one-period lag, while the policy interest rate is included in the model with 

its current and one-period lagged values. Related diagnostic tests confirm these 

determinations. 

Table 3. Basic Models for Interest Rates 

 Dependent Variable 

RCOM RCON 

Independent Variables Coefficient t statistic Probability Coefficient t statistic Probability 

Constant 0.0074 4.8735 0.0000 0.0137 7.7057 0.0000 

RCOMt-1 0.7968 34.759 0.0000 0.7585 32.073 0.0000 

RPOLt 0.3563 4.8255 0.0000 0.4898 7.2611 0.0000 

RPOLt-1 -0.2236 2.9673 0.0031 -0.3331 4.7805 0.0000 

Adjusted R2 0.8858   0.8831   

Wald χ2 (3)* 32.184  0.0000 47.853  0.0000 

Observations 748   748   

Groups 17   17   

(*) number in parenthesis indicates degrees of freedom for χ2 test. 
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In the reduced models for both types of interest rates, it is seen that a 100 basis points change 

in the policy interest rate is reflected in the commercial loan interest rate by approximately 13 

basis points and in the consumer loan interest rate by approximately 16 basis points. These 

transmission values are expected to decrease when bank-specific characteristics are included 

in the model. 

4.4 Final Estimation Results 

The results of the commercial loan interest rate model and consumer loan interest rate model 

estimated by including bank-specific variables are given in Table 4. Regarding the 

consistency of the estimations, the results of the tests for omitted variables and residual 

cross-section dependency are given in Tables 5 and 6, respectively. 

Table 4. Final Estimation Results 

 Dependent Variable 

RCOM RCON 

Independent Variables Coefficient t statistic Probability Coefficient t statistic Probability 

Constant 0.0319 5.0571 0.0000 0.0244 3.9044 0.0001 

rcomt-1 0.8143 31.565 0.0000 - - - 

rcont-1 - - - 0.8767 44.578 0.0000 

rpol  0.4717 9.3552 0.0000 0.6396 10.642 0.0000 

rpolt-1  -0.3601 7.1341 0.0000 -0.4870 8.7177 0.0000 

lassets -0.0017 2.5313 0.0116 - - - 

lassetst-1 - - - -0.0022 3.2916 0.0010 

leverage 0.0003 2.1693 0.0198 - - - 

leveraget-1 - - - -0.0008 3.0677 0.0022 

lercom 0.0001 2.0407 0.0401 - - - 

lercon  - - - 0.0001 1.6985 0.0898 

mscomt-1 0.0228 2.0461 0.0398 - - - 

mscont-1 - - - 0.0438 2.2956 0.0220 

dasquality -0.1514 2.0638 0.0394 -0.1779 2.1976 0.0238 

dasqualityt-1 0.1952 2.2640 0.0205 0.2098 2.5124 0.0122 

droat-1  - - - -0.1096 1.6588 0.0976 

Adjusted R2 0.6308 - - 0.7511 - - 

Wald χ2(10)* 75.585  0.0000 - - - 

Wald χ2(11)* - - - 27.480 - 0.0000 

Observations 731 - - 731 - - 

Groups 17 - - 17 - - 

(*) number in parenthesis indicates degrees of freedom for χ2 test. 

 

According to the estimates, the factors determining the commercial loan interest rate during 

the analyzing period can be listed as: Policy interest rate (current and lagged), bank size (in 

logarithms), leverage, market power, market share (lagged), and asset quality (current and 

lagged). Among the explanatory variables, the high value of the lagged dependent variable 

indicates the existence of high inertia in commercial loan interest rates. A 100 basis points 

increase in the borrowing cost observed in the quarter before the current period is seen 

together with the 81 basis points increase in the t period interest rate. This proves the 

presence of strong inertia. In terms of monetary policy decisions, the results show the 
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existence of limited transmission in Turkey, contrary to the research results mentioned earlier. 

A 100 basis points increase in the policy rate is reflected in the commercial loan interest rate 

as approximately 11 basis points in the quarter after the decision. This indicates that there is 

an average transmission of 10% throughout the period. Considering that the previously 

mentioned studies have determined transmission rates between 15% and 60%, the estimated 

rate of policy transmission for commercial loans interest rates during the analyzing period in 

Turkey is pretty low. 

The results obtained in terms of bank characteristics can be summarized as follows: Although 

they are statistically significant, the effect of bank size, leverage, and market power on the 

commercial loan interest rate is limited. A one-point increase in these variables results in a 

change of -0.0017, 0.0003, and 0.0001 points in the commercial loan interest rate, 

respectively. Although they have a very limited effect, the coefficients have expected signs 

and are statistically significant. In terms of commercial loan interest rates, variables related to 

the bank's market share and the quality of the loan portfolio, in contrast to the above variables, 

have significant effects. The 100 basis points increase in the market share of the bank 

regarding commercial loans in the t period leads to an increase of approximately 2.3 basis 

points in the commercial loan interest rate in the t+1 period. This situation can be seen as the 

proof of an oligopolistic structure. Considering that the difference between the highest and 

lowest interest rates in commercial loan interest rates during the period under investigation is 

9.8 points on average, it is understood that ¼ of this difference stems from the market share. 

This situation strengthens our prediction of an oligopolistic structure. It becomes clearer 

when evaluated together with the weight of state-owned banks in the Turkish banking system. 

It is observed that the deterioration in the commercial credit quality of the banks has a 

positive impact on the interest rate in total. Since credit quality is defined as the ratio of 

non-performing loans to total loans, the increase in this rate indicates the deterioration in loan 

quality. The 100 basis points increase in the ratio in period t results in an increase of 4.4 basis 

points in the loan interest rate in t and t+1 periods. Considering that the coefficient obtained 

for the leverage value is quite small, it shows that the banking system is more agile in 

transmitting the credit risk to the customers using credit. However, we should immediately 

point out that since various types of loans are combined under the heading of commercial 

loans, the interest rates applied to these loan types are spread over a wide range. This 

differentiation is due to the fact that the interest rate changes according to the characteristics 

of the borrowers and the term of the loan. For example, while large-scale companies are in 

preferred customer status, borrowing costs may be higher for small-scale businesses. 

According to the "omitted variables test" for the commercial loan interest rate summarized in 

Table 5, it is understood that the variables not included in the estimated model are not 

statistically significant as a whole. The results of the “cross-section dependency tests” 

regarding the independence of the residual terms (Table 6) indicate that the weighted residual 

terms obtained from the model estimated for the commercial loan interest rate are not 

correlated. According to the results obtained so far, the transmission in consumer loans is 

larger than commercial loans during the analyzing period. This is because the elasticity of 

demand in consumer loans is more rigid, rather than the intensity of competition or risk 
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assessment. 

Table 5: Omitted Variables Tests 

Equation for F Degrees of  

freedom 

Probability Likelihood  

Ratio 

Degrees  

of freedom 

Probability 

RCOM 1.1655 12; 709 0.3041 14.2790 12 0.2833 

RCON 1.2886 12; 708 0.2759 12.4421 12 0.3212 

 

Table 6. Cross Section Dependency Tests 

 Equation 

RCOM RCON 

Test Test  

Statistic 

Degrees of  

Freedom 

Probability Test  

Statistic 

Degrees of  

Freedom 

Probability 

Breusch – Pagan LM 2.7979 136 0.6482 1.4993 136 0.8180 

Pesaran scaled LM 1.6140 136 0.7339 1.2416 136 0.8848 

Pesaran CD 0.4982 136 0.5819 0.3634 136 0.7211 

 

When the estimation results of consumer loan interest rates are analyzed, the determining 

factors are policy interest rate (current and lagged), bank size (lagged), leverage (lagged), 

market power (lagged), market share (lagged), credit quality (current and lagged) and return 

on assets. First of all, it is seen that bank-specific characteristics which determine consumer 

loan interest rates entered into the model with a lag. While banks react mostly in the current 

period in commercial loans to policy interest rate changes, they generally give a one-period 

lagged response in consumer loans. On the other hand, the average real interest rate on 

consumer loans over the period is 6.2 percent, about 600 basis points higher than the average 

policy rate. Considering that the commercial loan average interest rate and the average policy 

interest rate spread were approximately 800 basis points during the review period, it is 

understood that the default risk in consumer loans is perceived to be lower. This finding is the 

main factor behind the inclusion of explanatory variables in consumer loans, usually with a 

one-quarter lag. 

As with commercial loan interest rates, there is high inertia in consumer loan interest rates. 

An increase of 100 basis points in the cost of borrowing in the previous period results in an 

increase of approximately 88 basis points in the consumer loan interest rate for the current 

period. Considering the monetary policy decisions, results demonstrate that the 100 basis 

point increase in the policy interest rate was reflected in the consumer loan interest rate as an 

increase of approximately 15 basis points in a two-quarter period. 

The coefficients of the variables related to bank characteristics in the estimated consumer 

loan interest rate model overlap with the commercial loan interest rate model, except for a 

few variables. Primarily, although they are statistically significant at traditional significance 

levels, the effects of lagged bank size, lagged leverage, and market power on consumer loan 

interest rates are quite small. A one-point increase in these variables will cause a -0.0022, 

-0.0008, and 0.0001-point change in the consumer loan interest rate, respectively. While the 
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coefficient of the leverage has the opposite sign of the expected, other coefficients have the 

expected sign. In terms of consumer loan interest rates, the market share of the bank, the 

quality of the loan portfolio, and the return on assets ratio create significant effects when 

compared with the variables listed above. A 100 basis points increase in the market share of 

the bank in consumer loans in period t is reflected as an increase of approximately 4.4 basis 

points in the consumer loan interest rate in the t+1 period. This is the result of the rigidity of 

demand elasticity in consumer loans, which we mentioned earlier. It is understood that the 

deterioration in the quality of consumer loans given by the bank (the increase in the ratio of 

non-performing loans to total loans) is positively transferred to the interest rate of such loans. 

In this ratio, which we call the quality indicator, the deterioration (increase) of 100 basis 

points in the t period is reflected as a 3.2 basis point increase in the consumer loan interest 

rate in the t and t+1 period. The 100 basis points increase observed in the bank's return on 

assets in the t period results in a decrease of approximately 11 basis points in the t+1 period’s 

consumer loan interest rate. This situation can be evaluated as a result of the inverse 

relationship between the policy rate and the intermediation margin. For example, when the 

Monetary Policy Committee decides to increase the policy rate, the intermediation margin of 

financial institutions tends to decrease in the first months. The reason for this is that while the 

deposit interest rate increases close to the policy rate in the short term, the loan interest rates 

gradually adjust to this increase. Thus, an inverse relationship emerges between the policy 

rate (and, therefore, the loan interest rate) and the return on assets in the short run. However, 

the obtained coefficient is significant only at the 10% significance level, even though it has a 

sign in line with our theoretical expectations. 

The tests for the variables omitted from the estimated consumer loan interest rate model 

(Table 5) and the tests for the independence of the residuals (Table 6) indicate the consistency 

of the estimation results. 

5. Conclusions and Policy Recommendations 

This study aims to examine the monetary policy transmission through the credit channel from 

a microeconomic perspective. In the study, it is estimated to what extent policy interest rate 

changes are transferred to the short-term interest rate depending on the type of loan. The 

preferred econometric specification is the fixed effect dynamic panel model, which solves the 

autocorrelation in error terms and heteroscedasticity. By capturing the observable and 

unobservable differences between banks and their effect on the loan interest rate, this model 

provides the opportunity to determine the transmission to the market interest rate. 

Considering that the loan demand reacts to the supports provided in the long term, it should 

be noted that short-term analysis is essential in interest rate transmission. In principle, the 

effect to be observed in the long run should be greater than that in the short run. However, 

this situation emerges as an accumulation of gradual changes that are of greater importance in 

the short term. 

According to the results obtained, there is a high degree of inertia in both the commercial and 

consumer loan interest rates. In terms of the transmission of monetary policy, changes in 

policy interest rates in the short term are transferred to commercial loan interest rates by 11% 
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and consumer loan interest rates by 15%. These values reveal that policy interest rate changes 

are gradually transmitted to market interest rates. The resistance of loan interest rates to adapt 

to policy rate changes is a natural consequence of the fact that a small portion of total loans 

has a variable rate. 

Variables representing bank size, leverage, and market power in terms of distinctive 

characteristics have a limited impact on both commercial and consumer loan interest rates in 

the analyzing period. In the context of commercial loans, the increase in the market share of 

the bank and the deterioration in the quality of the loan portfolio put upward pressure on the 

interest rate of such loans. The same effect exists in the context of consumer loans, and it is 

stronger than the transmission in commercial loan interest rates. The additional variable that 

exhibits a strong inverse transmission to the consumer loan interest rate is the return on assets. 

This situation can be evaluated as a result of the inverse relationship between the policy rate 

and the intermediation margin. 

In terms of policy recommendations, it is appropriate to encourage a structure that is more 

adaptable to policy interest rate changes in normal periods (i.e., moderate demand shocks) 

with applications such as variable rate loan interest rates. In addition, considering the 

"positive relationship between interest rate and market share", which is true for both types of 

loans, it would be a rational policy choice for regulatory agencies to make regulations 

encouraging competition in the financial sector. Increasing competition will reduce the 

interest rate differences among institutions and the loan interest rate – policy interest rate 

spread. 

Contrary to normal periods, in case of significant demand shocks (such as the deterioration in 

economic activities due to the coronavirus), it would be appropriate to support policy rate 

changes with other tools that will accelerate the transmission of monetary policy. While 

reserve changes in the banking system can fulfill this task in the short term, forward guidance 

will gain importance in the long term. The last point mentioned is beyond the scope of this 

study. 
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Appendix 

List of the Banks Included in the Panel Data 

CODE Name Capital Ownership Data (Quarterly) Data Source 

1 Akbank Private 2010-2020 BAT* 

2 Alternatifbank Private 2010-2020 BAT 

3 Anadolubank Private 2010-2020 BAT 

4 Denizbank Private 2010-2020 BAT 

5 GarantiBBVA Private 2010-2020 BAT 

6 Halkbank Public 2010-2020 BAT 

7 HSBC Private 2010-2020 BAT 

8 ING Private 2010-2020 BAT 

9 Isbank Private 2010-2020 BAT 

10 QNB Private 2010-2020 BAT 

11 Sekerbank Private 2010-2020 BAT 

12 TEB Private 2010-2020 BAT 

13 Turkishbank Private 2010-2020 BAT 

14 Turklandbank Private 2010-2020 BAT 

15 Vakifbank Public 2010-2020 BAT 

16 YapiKredi Private 2010-2020 BAT 

17 Ziraatbank Public 2010-2020 BAT 

(*) BAT refers to the Banks Association of Turkey. 
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