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ABSTRACT

The purpose of this study is to analyze the effect of the central bank
lending rate on consumer loan interest rates by using some econometric
methods. The analyses were realized with monthly frequency data belonging
to period 2002:1-2012:1. At the end of analyses, it is observed that the effect
of the central bank lending rate on consumer loan interest rates is high with
a certain lag in Turkey. When types of consumer loan are examined in detail,
the central bank lending rate is captured to be more effective on housing,
cash and automobile loan interest rates respectively.

OZET

Bu ¢alismanmin amaci, merkez bankast bor¢ verme faiz oranlarinin
bankalar tarafindan kullandirilan tiiketici kredisi faiz oranlart iizerindeki
etkisini ekonometrik yontemler kullanarak analiz etmektir. Analizler
2002:1-2012:1 donemine ait aylk frekansta veri seti kullamlarak
gerceklestirilmigtir. Analizler sonunda Tiirkiye’de Merkez Bankasi borg
verme faiz oraminin tiiketici kredisi faiz oranlarini etkileme giiciiniin belirli
bir gecikme ile yiiksek oldugu goriilmiistiir. Tiiketici kredisi tiirleri agisindan
bakildiginda bor¢ verme faiz oranlarimin swraswla konut, tasit ve nakit
krediler tizerinde etkili oldugu sonucuna ulasiimustir.

Consumer loan interest rates, Lending rate, Variance decomposition,
Impulse-response analysis.

Tiiketici kredisi faiz oranlari, Bor¢ verme faiz orani, Varyans ayristirmasi,
Etki-tepki analizi.

JEL Classification: E43, E52, G21.

All the views expressed in the paper belong to the author and do not represent those of the
Central Bank of the Republic of Turkey, or its staffs.



iBICIOGLU 2012

1. INTRODUCTION AND LITERATURE

Consumer loan is one of the most important financial products that
allow consumers to meet their current consumption expenditure. One of the
most important cost items of consumer loan is interest rate. If policy maker
institutions want to control demand for consumer loan, one of the methods
applied is to change the central bank lending rate.

Interest rates can influence the real economy through three main
mechanism channels. The first one is the substitution effect. The reaction of
companies and households depends on the magnitude of the substitution
effect, i.e. the change in the relative costs of alternative credit and deposit
possibilities. The second is known income effect. Changes in the interest
rates alter the costs and incomes of economic agents and, consequently, their
net income. Finally, they affect the value of real and financial assets and,
therefore, the wealth of companies and households (wealth effect). Changes
in central bank interest rates are passed through to changes in banks’ yields
determines the power of these effects to a great extent. Thus, the
effectiveness of monetary policy depends on the degree and speed of interest
rate adjustment to changes in policy-controlled interest rates Horvat et al.
(2004).

The high sensitivity of the consumers against interest rate has been
determined by academic studies done in the various countries. Magri (2002),
Tudela and Young (2005), Nieto (2007), Ibicioglu and Karan (2010) have
found that there are strong relationship between loan interest rate and demand
for loan. The central banks, one of the policy maker institutions, try to control
loan interest rates by employing tools such as reserve requirements and
lending rates. The primary monetary policy tool is the short term lending rate
since the implementation of the inflation targeting regime, 2002, in Turkey.

No doubt, banks also take into consideration some other factors in
determining the interest rates other than central bank lending rates. However,
the lending rate applied by the central banks is considered to be one of the
primary determinants of the loan rates. There are many studies focusing on
the effect of money market or/and official interest rates on the consumer loan
interest rates. It has been shown in the literature that becuase of the structure,
competition, and concentration of the banking sector, level of bank
intermedia-tion, availability of alternative sources of finance, and monetary
policy regime, the speed and extent of the pass-through of money market
rates to retail bank rates are fifferent from country to country Cottarelli and
Kourelis (1994), Mojon (2000), Sander and Kleimeier(2004a). Studies BIS
(1994), Borio and Fritz (1995) for 12 industrialised countries, Manzano and
Galmes (1996) for Spain, Winker (1999) for Germany, Pedroni (1999) show
that changes in money market rates are not fully reflected in short-term bank
lending rates to enterprises after three months, but that the pass-through is
higher in the long term. Recent individual and cross-country studies by
Kleimeier and Sander (2000), Donnay and Degryse (2001) for 12 European
countries, Toolsema et al. (2001) for Belgium, France, Germany, Italy, the
Netherlands and Spain, Bredin (2001) for Irish, Burgstaller (2003) for
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Austrian, Horvat et al. (2004) for Hungary, Sorensen and Werner (2006) for
Euro areas countries and Aydin (2007 ) for Turkey find that the passing-
through of the central bank lending rate to retail banks loan rate is high but
not completed. Hofmann (2000) and Mojon (2000) also find short-term
sluggishness in short-term bank lending rates to enterprises, but assume a
priori a complete long-term pass-through. Most of these studies, the vector
autoregressive (VAR) method tools such as impuls respons and variance
decomposition, have been used. Consequently, the most of the empirical
results show that the degree and speed pass-through are different across retail
rates and countries.

The motivation of this study is to analyze the effect of the Central
Bank of the Republic of Turkey (CBRT) lending rate on consumer loan
interest rates in the context of the inflation targeting regime implemented. In
line with this, the lag structure of the pass-through and variation among
different consumer loans are investigated for Turkey. Investigated period,
sample size and methods employed differentiate this study from the similar
ones. The plan of the rest of the paper is as follows. In section 2, the method,
variables and data set are explained. The findings are given in section 3 and
Section 4 concludes.

2. METHOD AND DATA SET

Variance decomposition and impulse-response function, types of
vector-autoregressive method, are used for analyses. Variance decomposition
analysis tells how much of a change in a variable is due to its own and how
much due to other variables. If the major part of the change in a variable is
due to its own shock, this situation indicates that this variable is acting as
external (Enders, 1995). It offers a slightly different method for examining
VAR system dynamics. It gives the proportion of the movements in the
dependent variables that are due to their ‘own’ shocks, versus shocks to the
other variables. A shock to the i ™ variable will directly affect that variable of
course, but it will also be transmitted to all of the other variables in the
system through the dynamic structure of the VAR. Variance decompositions
determine how much of the s-step-ahead forecast error variance of a given
variable is explained by innovations to each explanatory variable for s = 1,
2, ... In practice, it is usually observed that own series shocks explain most
of the (forecast) error variance of the series in a VAR. To some extent,
impulse responses and variance decompositions offer very similar
information (Brooks, 2008).

Impulse-response is a method which is used to analyze the variables’
reaction (what direction and what extent) to shock of error terms of variables
in the model. More generally, an impulse response refers to the reaction of
any dynamic system in response to some external change. Impulse responses
trace out the responsiveness of the dependent variables in the VAR to shocks
to each of the variables. So, for each variable from each equation separately,
a unit shock is applied to the error, and the effects upon the VAR system over
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time are noted. Thus, if there are g variables in a system, a total of g* impulse
responses could be generated (Brooks, 2008).

The analyses were realized on the totally 121 observations belonging
to period 2002:1-2012:1, monthly frequency. Four variables are used in the
scope of the analyses. The first variable is overnight lending facility of CBRT.
The other variables are interest rates for housing, automobile and cash loans
which are types of consumer loan. All data have been obtained from the
CBRT internet page (CBRT, 2012).

3. EMPIRICAL RESULTS

First of all, that whether the series of the variables are stationary or
not is tested by using Augmented Dickey Fuller (ADF) and Phillips-Perron
(PP) methods. The results of stationary test are presented in Table 1. In the
table, it is seen that all of the variables are non-stationary for the same level
in the two separate models, constant and constant-linear trend according to
tests of the ADF and PP (except the automobile for the constand model
according to PP test) on the statistical significance level of 1%.

Table 1: Stationary test results (level)

ADF PP

Constand and Constand
Constand ons Constand and Lineer
Lineer Trend

Trend

P 2,2148 2,2726 -3,3892 -1,9883
(0,2022) [3] (0,4451) [1] 0,0132)[3]  (0,6014) [6]

Housin -1,8415 -3,0433 -2,5505 -1,8411
& (0,3589) [4] (0.1251) [1] (0,1063)[1]  (0,6785) [4]

Automobile -2,0365 -1,3014 -3,4852%4x* -3,4113
(0,2710) [4] (0,8827) [4] 0,01) [3] (0,0547) [2]

Cash 2,7480 2,6905 -3,4799 2,903

as.

(0,0691) [3] (0,2425) [1] (0,0102) [3] (0,1653) [1]

MacKinnon (1996) one-sided p-values. [ ] lag lengths for models. Hy: Series is non-
stationary. (ADF-PP)
*** represent the statistical significance level of 1%.

If the variables are non-stationary in their levels, it should be made
stationary by taking the differences of them. After taking first differences of
variables, ADF and PP tests were repeated and the results are presented in
Table 2. It is seen in the Table 2 that all variable are stationary in their first
differences I(1) according to both ADF and PP test results.
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Table 2: Stationary test results (first difference)

ADF PP

Constand and Constand and

Comgizid] Lineer Trend Comgizid] Lineer Trend
d(CBRT) -7,9723%** -8,7711%** -8,3919%*%* -8,9864***
(0,0000) [0] (0,0000) [0] (0,0000) [6] (0,0000) [5]
d(Housing) -8,3154%** -8,6941%** -8,4140%** -8,6203 %3
g (0,0000) [0] (0,0000) [0] (0,0000) [1] (0,0000) [4]
d(Automobile) 845247 8,797 83,9939 95,1422
(0,0000) [1] (0,0000) [1] (0,0000) [1] (0,0000) [3]
d(Cash) 17,7123 -8,4229 %k -7,4156%+* -7,7318%%

as|

(0,0000) [1] (0,0000) [1] (0,0000) [3] (0,0000) [6]

MacKinnon (1996) one-sided p-values. [ ] lag lengths for models. Hy: Series is non-
stationary. (ADF-PP)
*** represent the statistical significance level of 1%.

Before variance decomposition, lag orders were accounted. The lag
order is taken as 1 according to Schwarz Information Criteria. The variables
are ordered from external to internal as central bank lending rate and
consumer credit. The results of the variance decompositions are presented
Table 3, 4 and 5. As seen table 3; 3,48% of the change in housing interest
rate is explained initially by the central bank lending rate. This is 42,59% and
45,79% for the second and third period respectively and going on
approximately on this level for the following period.

Table 3: Variance decomposition of d(housing loan interest rate)

Period S.E. d(CBRT) d(housing)
1 1,32 3,48 96,52
2 1,71 42,59 57,41
3 1,76 45,79 54,21
4 1,77 46,10 53,90
5 1,77 46,12 53,88
6 1,77 46,13 53,87
7 1,77 46,13 53,87
8 1,77 46,13 53,87
9 1,77 46,13 53,87
10 1,77 46,13 53,87
11 1,77 46,13 53,87
12 1,77 46,13 53,87

When looked at the automobile loan interest rate, 3,96% of the
change in automobile interest rate is explained initially by the change of the
central bank lending rate. This is 39,01% for the second period and keeps
approximately on this level for the following periods.
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Table 4: Variance decomposition of d(automobile loan interest rate)

Period S.E. d(CBRT) d(automobile)
1 1,68 3,96 96,04
2 2,11 39,01 60,99
3 2,15 40,74 59,26
4 2,15 40,86 59,14
5 2,15 40,87 59,13
6 2,15 40,87 59,13
7 2,15 40,87 59,13
8 2,15 40,87 59,13
9 2,15 40,87 59,13
10 2,15 40,87 59,13
11 2,15 40,87 59,13
12 2,15 40,87 59,13

The last one is the cash loan interest rate. 4,95% of the change in the
cash loan interest rate is explained initially by the change of the central bank
lending rate. This is 39,13% and 42,72 for the second and third period
respectively. There is little increase in the next periods.

Table 5: Variance decomposition of d(cash Interest loan interest rate)

Period S.E. d(CBRT) d(cash)
1 1,35 4,95 95,05
2 1,71 39,13 60,87
3 1,77 42,72 57,28
4 1,78 43,31 56,69
5 1,78 43,42 56,58
6 1,78 43,43 56,57
7 1,78 43,44 56,56
8 1,78 43,44 56,56
9 1,78 43,44 56,56
10 1,78 43,44 56,56
11 1,78 43,44 56,56
12 1,78 43,44 56,56

These results may be interpreted that the banks reflect the changes of
the central bank lending interest rate to consumer credit interest rate
approximately with a lag of 2 months. In addition, it is observed that the most
affected type of consumer credit is housing loan interest rate with a lag of 2
months. Housing loan is followed respectively by cash and automobile loans.

After variance decomposition analysis, impulse-response analysis
was applied and the results of that were presented in Graph 1. The response
of the consumer loan interest rates to shock originated in the central bank
lending rate are positive and get maximum especially after second period.

Graph 1: Impulse-response result

Response to Cholesky One S.D. Innovations + 2 S.E.
Response of d(housing) to d(cbrt) Response of d(automobile) to d(cbrt) Response of d(cash) to d(cbrt)
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4. CONCLUSIONS

In this study, the effect of the central bank lending rate on the
housing, automobile and cash loan interest rates is investigated with variance
decomposition and impulse-response methods by using data for the period
2002:1-2012:1.

At the end of the analyses, it is seen that the effect of the central
bank lending rate on consumer credit interest rate is high with a lag but not
completed. In this respect, the results likes to findings of the Manzano and
Galmes (1996), Winker (1999), Pedroni (1997), Horvat et al. (2004),
Sorensen and Werner (2006) and Aydin (2007 ). It is observed that the most
affected types of consumer credit are housing, cash and automobile loan
interest rate respectively with a lag of 2 months approximately. The response
of consumer loan interest rates to shock originated in the central bank lending
rate are positive and become maximum especially after second period.

These results are thought to be important for policy makers. When
the economy is overheated, in the periods of increased debt burden of
consumers or when systematic risk increase because of credit expansion,
policy makers can use actively the tool of the central bank lending rate for
controlling demand for consumer loans.
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