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ABSTRACT

Bank credit margins are set by two dynamics: loan interest rates and deposit interest rates. The latter is
the leading funding cost for the commercial banks. Sampling the period running from the last financial
quarter of 2002 to the last financial quarter of 2009, we consider all the listed commercial banks
operating in Turkey. We obtain strong evidence of one-way causality between loan interest rates and
deposit interest rates. In setting their loan interest rates, banks use deposit interest rates of the preceding
period. The reverse is not true. Concurring with the literature, this causation implies that deposit interest
rates explain the changes in the margin.
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INTRODUCTION

referred to as margin). The reason for this was that the funding costs of the larger commercial

banks (henceforth, referred to as banks) were significantly lower than those of the smaller banks.
These funding costs are deposit interest rates. The authors make a further investigation to understand
whether loan interest rates as the source for revenue streams also affect the degree of margin. They find
that loan interest rates do not explain the changes in the margin.

I : aymaz et al. (2010) shows that the larger the bank, the greater the bank credit margin (henceforth,

Kaymaz et al. (ibid.) also finds that smaller banks have higher loan rates than larger banks. This linkage
relies on the scholars’ main implication once again, deposit interest rates. They explain this linkage
saying that, as smaller banks have higher funding costs than those of their larger counterparts, they also
have to set their loan prices higher. Otherwise, smaller banks will face losses in their financial statements.
Therefore, Kaymaz et al. (ibid.) overall imply that the higher (smaller) the bank size, the lower (higher)
the deposit interest rates will be.

The above-mentioned results that derive from factual information are both interesting and intuitive. As
agents with major stakes in the economies, banks could be reasonably expected to set their loan prices as
high as possible so as to maximize their interest revenues. The findings of Kaymaz et al. (ibid.), however,
report that this may not always be the case.

This should not be surprising though. Indeed, we see that, in practice, after a certain point, banks cannot
further rise their loan rates, due to the fear of losing (a) some of their clients, particularly the good ones
with ability-to-pay and willingness-to-pay and to (b) the competition power in the market. This is
particularly true for the larger banks. On the other hand, smaller banks do necessarily have to keep their
loan prices high, and if they do not, their long-term survival will be literally at stake (Kaymaz et al.,
unpublished a).

The above discussions indicate that banks consider their deposit interest rates in setting their loan prices.
We aim to specifically document the predicted causality between bank deposit interest rates and loan
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interest rates, and hence obtain a supporting evidence that deposit interest rates explain the margin
changes. The remainder of this paper is hence organized as follows. The next section provides the
literature. The third section prescribes the data and the empirical specification on loan interest rate-deposit
interest rate causality. The fourth section presents and discusses the test results. And eventually the fifth
section concludes the paper.

LITERATURE REVIEW

Prior literature concentrate rather on asymmetrical adjustment process between the borrowing (deposits)
and the lending (loans) rates (e.g. Enders and Granger (1998), Enders and Siklos (2001), De Bondt et al.
(2005), Thompson (2006), Nguyen and Islam (2009) etc.). A considerable amount of studies dates back to
the seminal paper by Stiglitz and Weiss (1981). The referred scholars examine the credit rationing in the
setting of imperfect information, and present a model. They argue that the credit ration happens through
either contracting the number of loans banks grant or setting the interest rates higher. They also argue that
in the equilibrium to ration the credits, the monetary policy may work well to impact investment level by
moving the fund supply around. However, this will happen by means of credit supply rather than interest
rates.

Stiglitz and Weiss suggests that imperfect information could be the cause for excess supply. More
importantly, imperfect information may alone induce information asymmetries which further induce
adverse selection issue. The hypothesis postulated by Stigliz and Weiss is known as consumer reaction
hypothesis in the literature (Nguyen and Islam, 2009).

Schnitzel (1986) examines the causation between deposit rates and mortgage loan rates through empirical
tests. He shows that loan interest rates have been affected by deposit interest rates for the period under the
regulated deposit interest rate regime. Sampling the banks operating in Barbados, Greenidge and
McClean (2000) investigates the effect of regulatory covenants on the bank interest rates. The sample
includes a bank acting as a leader in the industry. They consider average values to proxy loan interest
rates and the highestly observed time-deposit values to proxy deposit interest rates. These time deposits
span three months. The scholars show that in the case of the leader bank, deposit interest rates Granger
cause loan interest rates.

De Bondt et al. (2005) explores term structures of interest rates along with the adjustment process in the
European Union (EU) Member States. They show that retail bank interest rates self-adjust to the changes
in the market interest rates with both short-term and long-term specifications. But this adjustment follows
rather a slow progress. The scholars conduct a Granger causality, and document the existence of the
causation running from the deposit interest rates to the loan interest rates.

Conducting a panel data analysis, Gambacorta (2008) investigates the way how banks determine their
interest rates. Using two lags in the model estimations, Gambacorta samples 73 cross-sections that are the
banks operating across Italy. The scholar shows that the factors such as interest rate volatility, bank
efficiency, credit and interest risks as well as temporary and permanent changes in income have all
significant impacts on the level of bank interest rates. In other words, banks consider all these factors in
pricing their interest buffers.

Nguyen and Islam (2009) investigates the asymmetric behavior related to credit margin. Considering the
period from the first quarter of 1991 to the first quarter of 2007, the scholars work on the banking market
in Thailand. They document that banks respond faster to the spread changes when the spread is getting
larger than to the spread changes when it is getting smaller. They find the reason for the increase
(decrease) in the spread as the decrease (increase) in the deposit interest rates. Banks revise their loan
rates, considering the shift in the deposit rates.
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Nguyen and Islam perform a Granger causality test to detect the probable causation between the loan and
deposit interest rates. Unlike Thompson (2006), they find that Granger causality runs from the deposit
interest rates to the loan interest rates, therefore follows a one-way direction. The scholars argue that the
reason for this asymmetry is the oligopsonistic association between banks and their influential clients.
These clients are rather institutional customers that are big claimants to the banks they are interacting
with.

In addition to the presented relevant literature, we are also aware of an emerging research strand
regarding the lending-borrowing channel: pass-through mechanism/process. A pass-through process is
purported to be a shift between the economic agents that might happen in different forms and that brings
up transformation. The scholars usually tend to consider this repatriation within asymmetrical context
along with different time horizons.

For instance, considering Harvey (1981) and using the firm-level banking data, Gambacorta (2008)
samples Italy. He shows that pass-through between the market and the bank interest rates is asymmetrical
over the short-run. The degree of capitalization, relationship lending or liquidity all affect this
transformation. Furthermore, Betancourt ef al. (2008) argues that there is a pass-through running from the
policy rate changes to the market interest rate changes. Building on Frexias and Rochet (1997) and
sampling Colombia for the period between 1999 and 2006, the scholars develop a micro-banking model.
They show that macroeconomic drivers that set the borrowing and lending conditions are influential in the
degree of this pass-through.

As mentioned in the introductory paragraphs, Kaymaz et al. (2010) contended that banks that are larger
(smaller) in size have lower deposit interest rates and therefore higher [lower]| margins. They have shown
that loan interest rates do not account for why larger banks gain higher margins than those of their smaller
counterparts. Instead, smaller banks set such loan interest rates that are higher than those by larger banks.
Kaymaz et al. (ibid.) is one of the early studies in the literature that explicitly shows this.

The findings presented by Kaymaz et al. (ibid.) raises the issue of whether banks use deposit interest rate
values in pricing their loan interest rate values. Documenting the predicted causality between bank
deposit interest rates and loan interest rates, we aim to contribute to the bank margin (profitability)
literature. In this respect, our study is one of its firsts. The next section prescribes the data and the
empirical specification on loan interest rate-deposit interest rate causality.

DATA AND SPECIFICATION

Kaymaz et al. (ibid.) explores the impact of size on bank credit margins. Following the literature (e.g.
Brock and Suarez (2000), Kaya (2001)), they specify margin as the difference between loan interest rates
and deposit interest rates. These rates are average interest values that are obtained on quarterly basis for
each sampled bank. The period running from 2002 to 2009 is considered for all the banks listed in
Istanbul Stock Exchange (ISE).

Building on Kaymaz et al. (ibid), we consider all the listed banks that are quoted on ISE (website of
ISE@www.imkb.gov.tr). We employ loan interest rates and deposit interest rates that are collected from
banks’ disclosed independent audit reports. Banks’ interest rate data before the last quarter of 2002 are
not published. Therefore, we sample the period from back-in the last quarter of 2002 to the last quarter of
2009, which makes 29 financial periods overall.

The causality analysis is not achievable without using the market values of banks’ interest rates. We
thereby process our data through averaging the loan and the deposit interest rate values of all the listed
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banks given each of the quarterly financial period. These values are presented in Table 1 on a period-by-
period basis.

Table 1: Loan Interest Rates, Deposit Interest Rates (in %)

Periods LIR DIR
20024:1 57.38 45.69
20031:2 56.75 43.13
20032:3 48.62 37.75
20033:4 46.74 33.26
20034:5 44.95 27.16
20041:6 37.58 22.02
20042:7 34.88 21.12
20043:8 34.33 20.68
20044:9 33.24 20.13
20051:10 30.62 17.56
20052:11 28.18 16.20
20053:12 25.67 16.01
20054:13 24.07 15.85
20061:14 21.21 14.60
20062:15 22.70 14.67
20063:16 24.20 16.88
20064:17 23.18 17.71
20071:18 23.21 18.37
20072:19 23.35 17.57
20073:20 22.66 17.37
20074:21 22.10 16.60
20081:22 21.18 15.95
20082:23 21.13 16.62
20083:24 22.12 17.19
20084:25 24.12 18.55
20091:26 23.53 13.05
20092:27 21.50 12.09
20093:28 19.29 10.07
20094:29 17.54 9.30

Notes: Table 1 presents the market interest rates across the periods. The figures on the left cells are the financial periods. For instance,
20094:29 which refers to the last quarter of 2009 is the 29" period. The figures on the middle cells are loan interest rates represented by LIR.
For instance, 17.54% refers to the average loan interest rate value in the market for 20094:29. The figures on the right cells are deposit interest
rates represented by DIR. LIR and DIR values are in percentages. For instance, 9.30% refers to the average deposit interest rate value in the
market for 20094:29. Source: authors’ own calculations using the data available at ISE.

We perform three empirical tests. A bivariate correlation test is first made to see how, and to what extent
these two margin-determining interest rates correlate to each other. Using autoregression model (VAR),
Granger test is made to identify the posited causality. Two lags are included on both the interest rates. Our
empirical model is hence estimated as the following:

L[R,: 50 + 51 *L[R,.]"‘ 52*L[Rt_2+l//] *D[R,_1+l//2 *DIR;_Q"‘S, (1)
DIRt: 5() + 51 *D]R,_1+ 52*D1Rt_2+l//1 *LIR;_["‘I//Q*LIR;_Q"‘&‘&‘, (2)

where t stands for time, LIR for loan interest rates, DIR for deposit interest rates, &, and &g, for the error
terms of LIR and DIR respectively.

Controlling for the cross-sectional and temporal differences, we also perform panel data analysis to see

how the given interest rates statistically pertain to each other. We estimate both the fixed-effects and
random-effects regression models, and show which one is the better fit for our data.
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The above-mentioned empirical analyses facilitate a concurrent view on the degrees of the correlation,
causation and association between the loan interest rates and deposit interest rates of the sampled banks.
The next section provides and discusses the analyses results.

EMPIRICAL RESULTS & DISCUSSION
Table 2 presents the bivariate correlation test results between loan and deposit interest rates. Pearson
correlation coefficient reports that loan interest rates are 95.5% correlated to deposit interest rates. This

linkage is positive.

Table 2: Correlations: Loan Interest Rate—Deposit Interest Rate

LIR DIR
LIR Pearson Correlation 1 955
Sig. (1-tailed) .000***
N 29 29
DIR Pearson Correlation 955 1
Sig. (1-tailed) .000***
N 29 29

Notes: Table 2 presents the correlations between loan interest rate and deposit interest rate. LIR and DIR stand for loan interest
rate and deposit interest rate respectively. N that refers to the number of observations is 29.*** indicates the significance at 1 percent level.

Teasing the presented simultancous equation (Statements 1 and 2), VAR test results are presented in Table
3, and Granger causality test results are presented in Table 4. VAR diagnostics given Table 3 show that
loan interest rates positively relate to deposit interest rates.

Table 3:Vector Autoregression (VAR), Loan Interest Rate—Deposit Interest Rate

Sample: 3-29=-92.79=27 Log likelihood No. of obs

Coef. Std. Err. z
LIR
lir LI 432 .194 223
L2. 243 159 1.53
dir
L1 441 192 2.30**
L2 -204 .199 -1.02
_cons 3.228 985 3.28
DIR
lir
L1 -278 .196 -1.41
L2 222 .161 1.37
dir
L1 1.207 .194 6.21
L2 -324 202 -1.61
_cons 2.768 .998 2.77

Notes: Table 3 presents Vector Autoregression (VAR) outcomes. LIR and DIR respectively indicate loan interest rate and deposit interest rate.
Number of observations is considered as 27. L1 and L2 respectively indicate first and second lags. Cons represents regression constant value. **
stands for the significance at 5 percent level.

Amongst other results, Table 3 and 4 report that the changes in the lead values of loan interest rates are

explained by the first lags of deposit interest rates at 5% significance. In particular, Table 4 clearly shows
the existing causality between loan interest rates and deposit interest rates.
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Table 4: Granger Causality Wald Tests, Loan Interest Rates—Deposit Interest Rates

Equation Excluded Chi2 df
LIR DIR 7.51%%* 2
DIR LIR 2.09 2

Notes: Table 4 presents Granger Causality test outcomes. LIR and DIR respectively indicate loan interest rate and deposit interest
rate. Number of observations is considered as 27. ** stands for the significance at 5 percent level.

This causality is significant at 5% and its direction is one-way. We see that it is not loan rates, but deposit
interest rates that Granger-cause loan interest rates. Banks use deposit interest rates of the preceding
period in setting their loan interest rates in the following period. We have also performed panel data
analysis to see how bank deposit interest rates relate to bank loan interest rates. The panel regression
models are estimated as follows:

L]Rl',: Doi + (1) [*DIR” +8[1 [RE]
LIR;= @y + ¢ *DIR;; +¢; [FE]

where RE and FE stand for the random-effects and fixed-effects panel regressions respectively. LIR
stands for loan interest rates and DIR for deposit interest rates. As deposit interest rates have been shown
to cause loan interest rates, we set the deposit interest rate as the explanatory variable and the loan interest
rate as the dependent variable in these models. All the other notations and terms have obvious meanings.
Notice that we need to have a combination of the cross-sections (group variable) and periods (time
variable) to conduct panel analysis. Therefore, the data used in the panel regression tests are not the
market-based, but the firm-intrinsic interest rate values that belong to each sampled bank.

Table 5 and 6 report that the models overall significantly predict the variance in the dependent variable, as
shown by the values of “ Prob>chi2 ” in the random-effects case and of “ Prob>F ” in the fixed-effects
case. Both of the referred significance values converge at 0. This can also be verified looking at the
individual p-values (P>|z| in the random-effects case and P>[t| in the fixed-effects case) in the models
approximating 0 each. The overall adjusted R values in both the estimations indicate that the deposit
interest rates explain the changes in the loan interest rates as much as over 65%. This signifies the
relevance of the Granger causality test outcomes we have previously shown, and therefore provides a
considerable degree of integrity to the very objective of this paper.

Table 5: Random-effects Panel Regression

Number of obs = 366
Group variable: banks
Number of groups =13

R-sq: within =0.6949 Obs per group: min = 23
between = 0.1902 avg = 282
overall =0.6505 max = 29

Wald chi2(1) = 796.02 Prob>chi2 = 0.000%**

lir Coef. Std. Err. z

dir 1.114 .0395 28.21%**
cons. 7.088 1.112 6.37***

Notes: Table 5 presents the random-effects outcomes. Number of observations is 366 and the number of cross-sections is 13. LIR represents loan
interest rate that is the dependent variable. DIR represents deposit interest rate that is the regressor. Cons represents regression constant

value. *** stands for the significance at 1 percent level.
As both the models yielded very similar results that are hard to distinguish from each other, we have also

conducted the Hausman test to make sure which one is the case here. The test results are provided in
Table 7. The p-value (Prob>chi2) suggests that we accept the alternative hypothesis postulating the
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appropriacy of the fixed-effects panel regression model. In other words, the fixed-effects model is a better
fit for our data. The next section concludes this paper.

Table 6: Fixed-effects (within) Panel Regression

Number of obs = 366
Group variable: banks
Number of groups = 13

R-sq: within =0.6949 Obs per group: min = 23
between = 0.1902 avg = 282
overall =0.6505 max = 29

F(1,352) = 801.63 Prob>chi2 = 0.000%**

lir Coef. Std. Err. t

dir 122 .0396 28.31%**
cons. 6.927 .856 8.09***

Notes: Table 6 presents the fixed-effects regression outcomes. Number of observations is 366 and the number of cross-sections is 13. LIR
represents loan interest rate that is the dependent variable. DIR represents deposit interest rate that is the regressor. Cons represents regression
constant value. *** stands for the significance at 1 percent level.

Table 7: Hausman Test

Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference S.E.
1.122 1.114 .008 .004

dir
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(1) = (b-B)[(V_b-V_B)*(-1)](b-B)
=5.64 Prob>chi2 = 0.0176**
Notes: Table 7 presents Hausman test outcomes. b’ stands for the variable coefficient obtained from the fixed-effects estimation (fe). ‘B’ stands

for the variable coefficient obtained from the random-effects estimation (re). DIR represents deposit interest rate.** stands for the significance at
5 percent level.

CONCLUSION

Prior literature contended that banks that are larger (smaller) in size have lower deposit interest rates and
therefore higher [lower] margins. Loan interest rates have been shown not to account for why larger
banks gain higher margins than those of their smaller counterparts. Instead, smaller banks set such loan
interest rates that are higher than those by larger banks. This raises the issue of whether banks use deposit
interest rate values in pricing their loan interest rate values, which was the research objective of this
paper. We aimed to contribute to the bank margin (profitability) literature through documenting the
predicted causality between bank deposit interest rates and loan interest rates.

Considering all the listed banks that are quoted on ISE, we sampled the period from the last quarter of
2002 through the last quarter of 2009. Bank-specific deposit and loan interest rates were available in
banks’ disclosed independent audit reports over the sampling period. Through reorganizing these micro-
level data, we employed quarterly-based market interest rate values.

We performed three empirical tests. A bivariate correlation test was first made to see how, and to what
extent these two margin-determining interest rates correlate to each other. Pearson correlation coefficient
indicated that loan interest rates are 95.5% correlated to deposit interest rates. This linkage was found to
be positive and significant at 1 percent level.
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Controlling for the cross-sectional and temporal differences, we performed panel data analysis to see how
the given interest rates statistically pertain to each other. We estimated both the fixed-effects and random-
effects regression models. We showed that the fixed-effects model is the better fit for our data. We found
that the deposit interest rates robustly explain the changes in the loan interest rates as much as over 65%.

Using autoregression model (VAR), Granger test was made to identify the posited causality. Empirical
documentations provide strong evidence that there is a one-way causality between deposit interest rates
and loan interest rates. It is deposit interest rates from the preceding period that banks use to set loan
interest rates, rather than vice versa. This causation is significant at 5 percent level, which is robust as
well. Corroborating what the literature suggests, our findings hence provide further implication that
deposit interest rates explain the margin changes.

This paper is not without its limitations. Due to the unavailability of the data, we could not further extend
our sample window in the way to cover back the periods before the last quarter of 2002. Nonetheless, we
do not think that this would significantly alter our findings since we consider quarters rather than year-
ends. Employment of frequent temporal data corrected for the probable cross-sectional differences
between the groups.

There is yet a plenty of work to do for the scholars. We suspected the unilateral causation between deposit
interest rates and loan interest rates. The reason was that, in contrary to their peers, larger banks realize
higher margins since their deposit interest rates are significantly lower. A future research may be
conducted on the causation of banks’ asset sizes with deposit interest rates and/or margins. As was in this
study, we would expect to see a one-way causation running from asset sizes to deposit interest rates or
margins in the event of the conduct of such a research.

Furthermore, a potential research may replicate our analysis, considering an economy featuring advanced
capital market prospects. This replication may better comprise a wide array of territories so as to make a
direct comparison between, and thereby obtain a concurrent implication about less-developed and
developed countries.

With this awareness, there is a plenty of work to do for the implementers as well, including the banks
alone at the foremost and the sector policy makers. Banks that are smaller in size may mobilize their
funds to specific segments and thus make a difference. They can choose a particular sector to invest, build
their appropriate supplier and customer networks as well as IT systems there, and specialize. After getting
the know-how, smaller banks can start to grant loans to the demanding customers acting in that sector or
segment. In addition to this, regulatory agents could take the necessary cautions as well as making the
relevant arrangements to improve the borrowing terms of the smaller banks. These combine to alleviate
the funding cost burden and promote asset growth.
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