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Abstract

This paper investigates the impact of interest rate changes on aggregate commercial bank lending for the money market of Malaysia. The results show that interest rates went through a structural shift just before the imposition of capital control measures by the authority. A comparative sub-period analysis is conducted for the period before and after the shift. For the first period, interest rates were prevalently high. Positive interest rate changes cause bank lending to contract while negative changes lead to credit expansion. The outcome of monetary policy tightening on interest rate is far more effective than policy easing. Responses of bank lending to interest rate changes are limited in the second period that characterises a low interest rate regime, rendering the bank lending channel ineffective as a mechanism for the conduct of monetary policy. No evidence of asymmetry is found in both periods in the magnitude of bank lending response to interest rate changes of opposite direction.
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1. Introduction

Bank lending has an intermediary role to play in the transmission of monetary policy. Monetary perturbations can affect the level of economic activity by altering the availability of bank loans through interest rate changes. Bank lending behaviour therefore has a direct bearing on the relationship between monetary policy and economic activity (see, e.g., Bernanke and Gertler (1995), Bernanke and Blinder (1992)). The loan market, however, does not adapt immediately to interest rate changes. One reason is that adjustments of lending rates to money market shocks occur with a lag effect (see, e.g., Scholnick (1991, 1996), Moazzami (1999) Winker (1999)). In addition, interest rate adjustments in response to positive and negative monetary shocks, are asymmetric at least in the short run (see, e.g., Dueker (2000) and Lim (2001)).
The response of bank lending to interest rate changes from contractionary monetary policy is potentially asymmetric to that from expansionary monetary policy as a possible outcome of the asymmetric interest rate adjustments. Other reasons that have been put forth to explain the asymmetric response of bank lending include imperfection and information asymmetry in the financial market (Sharpe, 1990), and the structure of financial system (Kaufmann and Valderrama, 2004). As credit formation and contraction are time-consuming process, Bacchetta and Ballabriga (2000) highlighted that bank lending reacts slower than deposits to money market changes in the short run due to stickiness in the loan market. Dell’Ariccia and Garibaldi (1998) identified the speed of new loan formation and the speed of loan contraction through recalling existing loans are crucial factors that determine the response of aggregate bank lending to interest rate changes. They pointed out that non-performing loans can be recalled quickly but credit expansion is subject to delay, hence leading to a faster reaction to interest rate increases. 

If these arguments are true, the asymmetry of bank lending response has implication on the relative force and outcome of monetary policy tightening and easing of the same magnitude and the way policy changes are propogated. The design and implementation of monetary policy should therefore take into account the asymmetry that provides useful information for understanding the difference in policy responses to contractionary and expansionary monetary policy, as well as the timeframe required to elicit these responses. This paper seeks to examine how the aggregate lending of commercial banks responds to interest rate changes for Malaysia
 and identify if positive and negative shocks impinging on the money market lead to asymmetric responses. The autoregressive-distributed lag (ARDL) modelling with bounds testing approach (Pesaran and Shin, 1999; Pesaran et al. 2001) is adopted to analyze the dynamic lag structure of policy contractions and expansions. This paper shows that interest rates in Malaysia went through a structural shift, and bank lending responded differently to interest rate changes of the same direction before and after the shift. 
Following this introduction, the data and methodology on identification of interest rate changes and evaluation of these changes on aggregate lending are described in Section 2. The results are discussed in the following section, and the final section concludes the paper with a discussion of the implications. 

2. Data and Methodology

The period of study is from September 1994 to September 2005. The response of aggregate commercial bank lending is investigated for changes in the 1-month, 6-month and 12-month interbank money market rate in Kuala Lumpur. The monthly observations of these three series are obtained from the Monthly and Quarterly Statistical Bulletins of Bank Negara Malaysia. The data on consumer price index, gross domestic product, and the total lending and total deposits of the commercial banks are also extracted from the same source. Only quarterly gross domestic product data are available. Monthly observations are obtained through interpolation of the series following the procedure outlined by Goldstein and Khan (1976). The consumer price index is used as the price deflator to compute the aggregate real loans and real deposits. 
In the study, the following notations are used to represent the variables: 

 
ir
Money market interest rate 

GDP
Gross domestic product (base year 1987)

CPI
Consumer price index (base year 1987)

loan
Total real loans
deposit
Total real deposits 

All except the interest rate series are transformed into the logarithm values. 
The interest rate series are pre-tested for possible structural changes due to break points in the variable. These break points are estimated using the Sup Wald test proposed by Vogelsang (1997). The test provides endogenous estimates without having to specify a priori the structural break date. It is robust in the presence of a unit root, applicable to trending time series and allows for serial correlation. The test regression is specified as an autoregressive process, around an m-th order deterministic time trend with a break at date Tb given by:
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where DTjt = (t – Tb)j if t > Tb, and zero otherwise. The test is applicable to processes that are stationary or contain a unit root. The trimming factor is set at 15%, and equation (1) is estimated sequentially for each possible break date in the range of 0.15T < Tb < 0.85T where T is the total sample size. For every possible Tb, the Wald statistic 
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where ( is the set of all possible break dates, is then used to evaluate the null hypothesis of no structural break against the alternative hypothesis of at least one of the trend polynomials has a break. The critical values for the Sup Wald test is given in Vogelsang (1997) for the stationary and unit root case. As is shown below, significant break points are found and we conduct a comparative sub-period analysis on the impact of interest rate changes on bank lending.
The ARDL model is adopted to capture the dynamics of interest rate changes in order to investigate their effects on bank lending. The principle of the two-step procedure suggested by Cover (1992) and Dell’Ariccia and Garibaldi (1998) is adapted for the investigation. The first step involves estimating a model that explains the interest rate processes. As in these studies, the interest rate is postulated to be a function of GDP and CPI. The ARDL(p, q, r) model for the interest rate is 
irt = ( + (1irt-1 + (2GDPt-1 + (3CPIt-1 + 
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and level variables are included as suggested by the modelling approach of Pesaran and Shin (1999) to account for possible cointegration among interest rate, GDP and CPI. Cointegration or level relationship is present if the null hypothesis of H0: (1 = (2 = (3 = 0 is rejected in equation (2). This hypothesis is evaluated using the bounds F-test proposed by Pesaran et al. (2001). The advantage of the bounds testing approach is that the procedure is applicable even if the regressors are a mixture of I(0) and I(1) processes, and the sample size is small. If the null hypothesis is not rejected, the lagged level variables are dropped from the equation.

Equation (2) provides the baseline market expected interest rate. Any shocks in the money market are reflected in the residual series of this equation. Following Dell’Ariccia and Garibaldi (1998), a positive shock to the money market interest rate is defined as:


tightt = max((t, 0)
(3)

where else a negative shock is given by:


easyt = min((t , 0)
(4)

The second step of the procedure involves estimating the effect of interest rate changes on the aggregate bank lending. Total bank deposits are included in the model as they are important sources of funds for loan formation. The interest rate shocks in equations (3) and (4) are also included to analyze the impact of contractionary and expansionary monetary policy through interest rates. The ARDL(p, q, r, s) model for the loan equation is specified as:

(loant = ( + (1loant-1 + (2depositt-1 + 
[image: image10.wmf]å

a

=

p

1

i

i

(loant-i + 
[image: image11.wmf]å

b

=

q

0

j

j

(depositt-j

+ 
[image: image12.wmf]å

g

=

r

1

k

k

tightt-k +
[image: image13.wmf]å

l

=

s

1

m

m

easyt-m + vt
(5)

The contemporaneous terms of tightt and easyt are not included to allow for loans to react to interest rate changes with a lag. The bounds F-test is used to test the null hypothesis of H0: (1 = (2 = 0 to examine if the level relationship between loan and deposit should enter equation (5). After finalisation of the model, a series of six hypotheses on the impact of interest rate changes on aggregate lending are examined using the Wald test. These include the null hypotheses of H0(1): (k = 0, (k and H0(2): (m = 0, (m for examining if any of the lagged interest rate changes are significant. The null hypotheses of H0(3): 
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 = 0 are for evaluating the significance of the total impact of positive and negative interest rate changes, respectively. The null hypothesis of H0(5): ((1( = ((1( is tested to assess if the magnitude of bank lending response is similar to positive and negative shocks after one period. To examine asymmetrical responses to all the past shocks included in the model, the null hypothesis of H0(6): (
[image: image16.wmf]å

g

=

r

1

k

k

( = (
[image: image17.wmf]å

l

=

s

1

m

m

( is tested.

3. Results

This section reports the estimated models and results of the tests performed. The Sup Wald test is performed on m = 0, 1 and 2 in equation (1) for detecting structural break points. The results are reported in Table 1. Significant break points are found in all the three interest rate series. The break point is identified as July 1998 for the 1-month interest rate for m = 0, and August 1998 for m = 1 and 2. For all the values of m considered, a significant break point is found at July 1998 for the other two interest rate series. The interest rates were on the rise and reached their peaks (exceeding 10 per cent) in the first half 1998, before taking a turn to the declining trend after that (see Figure 1). A series of capital control measures were announced by the government of Malaysia on 1 September 1998 as part of the country’s strategy to manage the economy after the hit of the East Asian currency crisis. The break points identified through the Sup Wald test show that the interest rate went through a structural shift on the eve of the implementation of capital controls. In the following analysis, we divide the period of study into two sub-periods. Since break points are either July or August 1998, these two months are excluded from the analysis. We therefore set the first sub-period to be from September 1994 to June 1998, and the second sub-period is from September 1998 to September 2005. The summary statistics in Table 2 show that the interest rates in the first period are relatively higher on average compared to the rates in the second period. 
The augmented Dickey-Fuller and Phillips-Perron unit root tests are performed to establish the time-series properties of the series used in this study. The results in Table 3 indicate that the interest rate is integrated of order one in the first period, but the order of integration is zero in the second period. The results suggest that the stochastic trend in interest rate found before implementation of capital controls no longer exists after the measures were put in place. This could have resulted because of the low interest-rate regime adopted by the authority since 1999 (see Figure 1). The GDP, CPI, aggregate loans and deposits exhibited non-stationary behaviour in levels but stationarity is achieved after taking first difference.
For fitting the ARDL(p, q, r) model of equation (2), a search is conducted for p = 1, …, 6, and q = r = 0, 1, …, 6. This leads to a total of 294 equations being estimated for each interest rate series in each sub-period, and the Schwarz information criterion is used to select the optimal order. The orders of ARDL are given in Table 4. The bounds F-test is then performed to decide on whether the level relationship among interest rate, GDP and CPI should enter the model. The null hypothesis of no level relationship is strongly rejected in all the cases. The final models for the interest rate equation are reported in Table 5. These models are used to generate the interest rate shocks according to equations (3) and (4). 
The results of the augmented Dickey-Fuller and Phillips-Perron tests in Table 6 show that both positive and negative interest rate changes are stationary. The monetary policy shocks through interest rate changes are thus transitory in nature in both the sub-periods. A search procedure similar to that for the interest rate equation is used to determine the lag orders for the ARDL(p,q,r,s) specification of equation (5). A total of 1,296 equations are estimated. The optimal lag orders based on the Schwarz information criterion consistently lead to selection or an ARDL(1,1,1,1) specification in all the cases. These lag orders are low for analysis of the lag dynamics. We choose instead to tradeoff model parsimony and repeat the search using the Akaike information criterion. The lag orders of the final models are reported in Table 7. The bounds F-test provides no evidence of level relationship between loans and deposits in the first period, but the relationship is significant in the second period. The estimated models are given in Table 8. These models are used for examining the impact of interest rate changes on bank lending.
The results in Table 9 indicate that positive interest rate changes lead to reduction in bank lending, while negative changes lead to credit expansion in the first period. The rejection of H0(1) and H0(2) in almost all cases indicates that at least some of the lagged interest rate changes are significant. However, H0(3) is rejected for 6- and 12-month interest rate, but H0(4) is not rejected in all the cases. This suggests that tight monetary policy through positive interest rate changes is more effective in reducing credit availability in the loan market. Although easy interest rate policy show some significant lagged effects, its total impact on expanding credit is limited. 
In the second period, the results of hypothesis testing show that bank lending responds only to changes in the 12-month interest rate. The signs of the total impact of interest rate changes have reversed. Positive interest rate changes lead to credit expansion, while negative interest rate changes lead to credit contraction. According to the interpretation of Tee and Goh (2006), the results suggest that the commercial banks are prudent in their lending in easy money market conditions but they are more willing to increase lending in tight market conditions. Such behaviour could be attributed to the regime of low interest rates, as when the rates get lower, the risk of lending becomes higher and profit margin is tighter. 
No sufficient evidence is found to reject H0(5) and H0(6) in both the first and second periods. Although the effectiveness of tight and easy monetary policy on the loan market differs, we could not show that their impact resulted in responses that are significantly different in magnitude. Therefore, there is no evidence to show that the speed of credit expansion is different from that of credit expansion. 
4. Conclusion

This paper examines the 1-month, 6-month and 12-month money market interest rates and the impact of their changes on the aggregate commercial bank lending. The interest rates went through a significant structural shift on the eve of the imposition of capital controls by the government of Malaysia. The shift characterises a period of tight interest rate regime (first period), and another period of low interest rate regime (second period). Although interest rate changes are transitory in nature in both periods, their impact on bank lending differs according to the interest rate regime. Following positive interest rate changes, bank lending contracts in the first period, while negative changes result in credit expansion. The positive interest rate changes are more effective in altering the level of bank lending than negative changes. Under a tight interest rate regime, bank lending contraction is much easier than loan expansion as lending opportunities are difficult to find when cost of borrowing is high. 

In the second period, the interest rate changes saw limited impact on bank lending. Under a low interest rate regime, the effectiveness of monetary policy through the bank lending channel is limited. Some evidence shows that positive changes lead to expansion of bank, and negative changes cause credit contraction. The results suggest that commercial banks are selective in their lending when negative interest rate shocks prevail as the profit margin is squeezed further when interest rates are already low. The banks are, however, prepared to increase lending when interest rate shocks are positive. 
For both periods, the study did not find any evidence indicating asymmetric financial frictions in the loan market. One implication is that the speed of loan expansion does not differ from that of credit contraction in response to interest rate changes. This finding contradicts the study of Tee and Goh (2006) which reported asymmetric responses. Their study, however, did not take into account the structural shift in interest rate. Asymmetric responses found therein could be due to masking of results under different interest rate regime. 

The results in this paper highlight that commercial bank lending may respond differently although interest rate changes are of the same direction under different interest rate regimes. Monetary policy tightenings are more effective than monetary policy easings under a regime of high interest rates. Whether easing or tightening, the effectiveness of monetary policy via the bank lending channel is far less effective under a regime of low interest rate.  Ignoring such properties can be misleading in the design and implementation of monetary policy through interest rate changes. 
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Figure 1: The Money Market Interest Rates
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Table 1: Sup Wald Statistics for Detection of Break Points in Interest Rate
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	12-month interest rate
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	0
	36.9806a
	July 1998
	32.1832a
	July 1998
	31.2520a
	July 1998

	1
	80.2863a
	August 1998
	79.1002a
	July 1998
	82.4509a
	July 1998

	2
	92.3412a
	August 1998
	92.4754a
	July 1998
	98.1863a
	July 1998


Notes: The 1% critical values are 13.02, 17.51 and 19.90, respectively, for an I(0) process. The corresponding critical values are 22.48, 30.36 and 38.35, respectively, for an I(1) process. See Vogelsang (1997, pp. 824-825).

Table 2: Summary Statistics for Interest Rate

	
	Period 1: Sep 1994-Jun 1998
	
	Period 2: Sep 1998-Sep 2005

	
	1-month interest rate
	6-month interest rate
	12-month interest rate
	
	1-month interest rate
	6-month interest rate
	12-month interest rate

	
	
	
	
	
	
	
	

	Mean
	7.29
	7.60
	7.77
	
	3.18
	3.51
	3.64

	Median
	7.21
	7.37
	7.40
	
	2.91
	3.29
	3.34

	Maximum
	10.98
	11.31
	11.47
	
	7.19
	7.62
	7.62

	Minimum
	4.23
	4.65
	5.15
	
	2.67
	2.85
	2.91

	Standard deviation
	1.70
	1.71
	1.65
	
	0.97
	1.03
	1.02


Table 3: Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) Tests for Unit Roots

	Period/Variables 
	Level
	First difference

	
	ADF test statistic
	PP test statistic 
	ADF test statistic
	PP test statistic 

	
	
	
	
	

	Period 1: September 1994 – June 1998

	1-month interest rate  
	-2.0244 [0]
	-1.9841 [1]
	-7.5029a [0]
	-7.7204a [5]

	6-month interest rate  
	-1.1524 [0]
	-1.3463 [3]
	-6.3745a [0] 
	-6.3705a [2]

	12-month interest rate  
	-0.8804 [0]
	-1.1717 [3]
	-5.5509a [0]
	-5.5294a [2]

	GDP
	1.9365 [3]
	1.9840 [0]
	-2.9461 [3]
	-3.4488c [13]

	CPI
	-0.6130 [0]
	-1.0873 [3] 
	-5.2242a [0]
	-5.1745a [2]

	Real loans 
	1.4494 [0]
	1.2901 [1]
	-5.4470a [0]
	-5.4196a [2]

	Real deposits
	-1.8429 [0]
	-1.8429 [0]
	-5.6906a [0]
	-5.6524a [5]

	
	
	
	
	

	Period 2: September 1998 – September 2005

	1-month interest rate  
	-15.3398a [11]
	-8.2829a [3]
	-6.4302a [0]
	-6.2035a [4]

	6-month interest rate  
	-10.2331a [11]
	-7.9426a [5]
	-6.7624a [0]
	-6.7655a [7]

	12-month interest rate  
	-1.0358a [11]
	-8.2999a [5] 
	-6.6549a [0]
	-6.7444a [7]

	GDP
	-3.4029 [10]
	 -2.2676 [3]
	-3.3371c [9]
	-4.4140a [6]

	CPI
	-1.9413 [0]
	-2.1055 [2]
	-9.3034a [0]
	-9.3034a [0]

	Real loans 
	 0.0287 [0]
	-0.1289 [2]
	-7.8508a [0]
	 -7.8591a [1]

	Real deposits
	0.7703 [0]
	0.7703 [0]
	-8.7064a [0]
	-8.7060a [2]


Notes: The test regression contains a constant and time trend. Figures in brackets are lag lengths used in the test regression. The lag length is determined from the Schwarz information criterion for the ADF test and the Newey-West (1994) selection method using Bartlett kernel based estimators for the PP test.

a,b,c Significant at 1%, 5% and 10%, respectively.

Table 4: Bounds F-Test for Level Relationship among Interest Rate, GDP and CPI
	
	Period 1: September 1994 – June 1998
	Period 2: September 1998 – September 2005

	
	
	

	1-month interest rate  
	ARDL(1, 0, 0)
	198.0423a
	ARDL(5, 4, 3)
	213.8772a

	6-month interest rate  
	ARDL(1, 0, 2)
	183.7990a
	ARDL(4, 3, 3)
	317.0311a

	12-month interest rate  
	ARDL(1, 2, 0)
	171.5709a
	ARDL(4, 3, 3)
	343.8101a


Notes: The ARDL lag orders are selected using the Schwarz information criterion.

The 1% lower and upper limit of the critical bounds values are 5.15 and 6.36, respectively.
aSignificant at 1%.

Table 5: The Estimated Interest Rate Equations 

	
	1-month Interest rate
	6-month Interest rate
	12-month Interest rate

	
	
	
	
	
	
	

	Period 1: September 1994 – June 1998

	constant
	-135.1488a
	(35.1053)
	-41.7000
	(29.4586)
	-1.2846
	(24.4780)

	irt-1
	0.2553
	(0.1827)
	0.7354a
	(0.1710)
	0.9643a
	(0.1487)

	CPI t-1
	36.7711a
	(9.7452)
	7.3212
	(9.5670)
	-5.1558
	(9.2862)

	GDP t-1
	-4.1823b
	(1.6847)
	0.7916
	(2.0845)
	2.8156
	(2.3339)

	(ir t-1
	0.1249
	(0.1487)
	0.0222
	(0.1744)
	-0.0764
	(0.1940)

	(GDP t
	-9.1029
	(7.1015)
	-12.9625c
	(6.6628)
	-0.8386
	(7.3546)

	(GDP t-1
	
	
	
	
	-14.5300c
	(7.9914)

	(GDP t-2
	
	
	
	
	-7.8105
	(7.9029)

	(CPI t
	44.6163b
	(18.2940)
	39.1589b
	(17.6978)
	16.3164
	(17.1423)

	(CPI t-1
	
	
	4.1523
	(16.5229)
	
	

	(CPI t-2
	
	
	38.3904b
	(17.3565)
	
	


Table 5 (cont’d)

	
	1-month Interest rate
	6-month Interest rate
	12-month Interest rate

	
	
	
	
	
	
	

	Period 2: September 1998 – September 2005

	
	
	
	
	
	
	

	constant
	-3.7000
	(7.1405)
	2.8532
	(6.8299)
	9.0211
	(6.6665)

	ir t-1
	0.7097a
	(0.0288)
	0.7828a
	(0.0308)
	0.7653a
	(0.0310)

	CPI t-1 
	0.7268
	(3.3824)
	0.4146
	(3.1669)
	-1.6657
	(2.9939)

	GDP t-1 
	0.0899
	(1.1105)
	-0.4314
	(1.0453)
	0.0213
	(0.9792)

	(ir t-1 
	0.0270
	(0.0801)
	0.1568b
	(0.0773)
	0.1707b
	(0.0749)

	(ir t-2
	-0.1389c
	(0.0704)
	-0.0937
	(0.0748)
	-0.1296c
	(0.0722)

	(ir t-3
	-0.1925a
	(0.0691)
	-0.0864
	(0.0719)
	-0.0713
	(0.0701)

	(ir t-4
	-0.0861
	(0.0750)
	-0.1939a
	(0.0675)
	-0.2356a
	(0.0650)

	(ir t-5
	-0.1656b
	(0.0697)
	
	
	
	

	(GDP t
	-6.2794
	(4.8616)
	-15.3924a
	(4.3106)
	-13.9283a
	(4.1078)

	(GDP t-1 
	-2.7481
	(5.5139)
	9.6871b
	(4.4615)
	8.5947b
	(4.2426)

	(GDP t-3
	15.9480a
	(4.5559)
	13.0428a
	(4.3615)
	12.2669a
	(4.1427)

	(GDP t-3
	-10.9658b
	(4.7070)
	-19.0016a
	(3.6276)
	-18.1842a
	(3.4414)

	(GDP t-4
	-9.9368b
	(4.1509)
	
	
	
	

	(CPI t
	8.6779
	(9.2157)
	10.0075
	(8.7828)
	9.5671
	(8.3434)

	(CPI t-1 
	12.5004
	(10.0077)
	20.8387b
	(9.4456)
	20.6137b
	(8.9943)

	(CPI t-2
	11.4754
	(10.1120)
	4.5718
	(9.8536)
	2.3530
	(9.3555)

	(CPI t-3
	-26.7679a
	(9.9570)
	-27.4602a
	(9.5280)
	-25.2018a
	(9.0403)


Notes: Standard errors are in parentheses.

a,b,c Significant at 1%, 5% and 10%, respectively.

Table 6: 
Augmented Dickey Fuller (ADF) and Phillips–Perron (PP) tests for 

Unit Roots in Interest Rate Changes
	
	ADF test statistics
	PP test statistics

	
	
	

	Period 1: September 1994 – June 1998

	tight – 1 month 
	- 6.7966a [0]
	- 6.7984a [2]

	tight – 6 month
	- 5.8216a [0]
	- 5.8517a [3]

	tight – 12 month
	- 5.7837a [0]
	- 5.8008a [3]

	easy – 1 month
	- 4.1711a [0]
	- 4.1260a [4]

	easy – 6 month 
	- 6.8871a [0]
	- 6.8828a [1]

	easy – 12 month 
	- 7.1918a [0]
	- 7.1951a [1]

	
	
	

	Period 2: September 1998 – September 2005

	tight – 1 month 
	- 7.0173a [0]
	- 7.0173a [0]

	tight – 6 month
	- 7.3414a [0]
	- 7.3414a [0]

	tight – 12 month
	- 7.9788a [0]
	- 7.9953a [1]

	easy – 1 month
	- 2.9704c [6]
	- 7.6169a [4]

	easy – 6 month 
	- 3.1833b [3]
	- 9.3036a [3]

	easy – 12 month 
	- 3.3083b [3]
	- 9.0908a [2]


Notes: The test regression contains a constant. Figures in brackets are lag lengths used in the test regression. The lag length is determined from the Schwarz information criterion for the ADF test and the Newey-West (1994) selection method using Bartlett kernel based estimators for the PP test.

a,b,c Significant at 1%, 5% and 10%, respectively.

Table 7: Bounds F-Test for Level Relationship between Real Loans and Real Deposits
	
	Period 1: September 1994 – June 1998
	Period 2: September 1998 – September 2005

	
	
	

	1-month interest rate  
	ARDL(5,5,4,6)
	2.0056
	ARDL(5,4,1,5)
	7.5372b

	6-month interest rate  
	ARDL(3,6,6,6)
	3.8598
	ARDL(1,4,5,2)
	8.5880a

	12-month interest rate  
	ARDL(2,4,6,6)
	4.9125
	ARDL(1,4,2,5)
	8.9124a


Notes: The ARDL lag orders are selected using the Akaike information criterion.

The 5% lower and upper limit of the critical bounds values are 4.94 and 5.73, respectively. The corresponding values at 1% are 6.84 and 7.84, respectively.

a,bSignificant at 1% and 5%, respectively.

Table 8: The Estimated Loans Equations 
	
	1-month interest rate
	6-month interest rate
	12-month interest rate

	
	
	
	
	
	
	

	Period 1: September 1994 – June 1998

	constant
	0.0268a
	(0.0085)
	0.0222b
	(0.0086)
	0.0242b
	(0.0105)

	(loan t-1
	0.2649
	(0.1865)
	0.5773b
	(0.2264)
	0.2307
	(0.2341)

	(loan t-2
	-0.0807
	(0.1811)
	-0.4182c
	(0.2302)
	-0.2502
	(0.2767)

	(loan t-3
	0.2205
	(0.1908)
	0.2556
	(0.2242)
	
	

	(loan t-4
	0.1046
	(0.1990)
	
	
	
	

	(loan t-5
	-0.3920
	(0.3083)
	
	
	
	

	(deposit t
	0.0069
	(0.1297)
	-0.0348
	(0.1475)
	-0.0382
	(0.1633)

	(deposit t-1 
	-0.0429
	(0.1322)
	-0.0446
	(0.1409)
	0.0388
	(0.1481)

	(deposit t-2
	0.1093
	(0.1404)
	0.1277
	(0.1347)
	0.1725
	(0.1386)

	(deposit t-3
	-0.0964
	(0.1249)
	0.0695
	(0.1375)
	0.0827
	(0.1360)

	(deposit t-4
	-0.3396b
	(0.1388)
	-0.2925b
	(0.1361)
	-0.1049
	(0.1673)

	(deposit t-5
	-0.2436c
	(0.1281)
	0.1227
	(0.1351)
	
	

	(deposit t-6
	
	
	-0.2449
	(0.1397)
	
	

	tight t-1 
	0.0106
	(0.0092)
	-0.0378b
	(0.0149)
	-0.0153
	(0.0165)

	tight t-2
	0.0276
	(0.0166)
	0.0522a
	(0.0172)
	0.0204
	(0.0174)

	tight t-3
	0.0139
	(0.0126)
	-0.0138
	(0.0169)
	-0.0152
	(0.0160)

	tight t-4
	-0.0616a
	(0.0193)
	-0.0164
	(0.0150)
	-0.0260
	(0.0160)

	tight t-5
	
	
	-0.0175
	(0.0149)
	-0.0177
	(0.0211)

	tight t-6
	
	
	-0.0178
	(0.0164)
	-0.0198
	(0.0199)

	easy t-1
	0.0172
	(0.0244)
	0.0389b
	(0.0177)
	0.0157
	(0.0244)

	easy t-2
	-0.0051
	(0.0244)
	-0.0363c
	(0.0179)
	0.0031
	(0.0210)

	easy t-3
	-0.0874a
	(0.0277)
	-0.0042
	(0.0178)
	-0.0063
	(0.0188)

	easy t-4
	0.0585b
	(0.0207)
	0.0081
	(0.0187)
	-0.0054
	(0.0250)

	easy t-5
	0.0118
	(0.0132)
	-0.0007
	(0.0174)
	-0.0080
	(0.0214)

	easy t-6
	0.0335b
	(0.0135)
	0.0315
	(0.0182)
	0.0428c
	(0.0239)


Table 8 (cont’d) 
	
	1-month interest rate
	6-month interest rate
	12-month interest rate

	
	
	
	
	
	
	

	Period 2: September 1998 – September 2005

	constant
	-0.0792
	(0.1987)
	-0.0248
	(0.1724)
	-0.0441
	(0.1663)

	loan t-1 
	-0.1456a
	(0.0491)
	-0.1675a
	(0.0480)
	-0.1632a
	(0.0469)

	deposit t-1 
	0.1503a
	(0.0416)
	0.1675a
	(0.0421)
	0.1646a
	(0.0410)

	(loan t-1 
	0.3444a
	(0.1119)
	0.3256a
	(0.1101)
	0.3059a
	(0.1065)

	(loan t-2
	-0.1191
	(0.1085)
	
	
	
	

	(loan t-3
	0.0530
	(0.1141)
	
	
	
	

	(loan t-4
	0.1981
	(0.1375)
	
	
	
	

	(loan t-5
	-0.2533c
	(0.1285)
	
	
	
	

	(deposit t
	0.6534a
	(0.1033)
	0.5587a
	(0.1125)
	0.5994a
	(0.1015)

	(deposit t-1 
	-0.2757b
	(0.1355)
	-0.1683
	(0.1321)
	-0.1912
	(0.1259)

	(deposit t-2
	-0.0321
	(0.1240)
	-0.0852
	(0.1138)
	-0.1090
	(0.1003)

	(deposit t-3
	0.0157
	(0.1220)
	-0.0146
	(0.1165)
	0.0397
	(0.1078)

	(deposit t-4
	-0.3791a
	(0.1243)
	-0.3911a
	(0.1211)
	-0.4088a
	(0.1177)

	tight t-1
	0.0085
	(0.0159)
	0.0035
	(0.0167)
	-0.0084
	(0.0172)

	tight t-2
	
	
	0.0382b
	(0.0176)
	0.0427b
	(0.0169)

	tight t-3
	
	
	-0.0252
	(0.0181)
	
	

	tight t-4
	
	
	-0.0076
	(0.0169)
	
	

	tight t-5
	
	
	0.0151
	(0.0153)
	
	

	easy t-1 
	-0.0096
	(0.0144)
	-0.0053
	(0.0134)
	0.0061
	(0.0127)

	easy t-2
	0.0110
	(0.0129)
	-0.0208
	(0.0131)
	-0.0217c
	(0.0124)

	easy t-3
	-0.0203
	(0.0131)
	
	
	-0.0235b
	(0.0113)

	easy t-4
	-0.0034
	(0.0132)
	
	
	-0.0112
	(0.0111)

	easy t-5
	0.0141
	(0.0116)
	
	
	0.0090
	(0.0113)


Notes: Standard errors are in parentheses.

a,b,c Significant at 1%, 5% and 10%, respectively.

Table 9: Impact of Interest Rate Changes on Real Loans
	
	1-month interest rate
	6-month interest rate
	12-month interest rate

	
	
	
	

	Period 1: September 1994 – June 1998

	Total impact of positive changes: 
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	-0.0095
(0.0169)
	-0.0510
(0.0259)
	-0.0736
(0.0348)

	
	
	
	

	Total impact of negative changes:
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l

=

s

1

m

m


	0.0284
(0.0182)
	0.0374
(0.0375)
	0.0419
(0.0558)

	
	
	
	

	Hypothesis Testing
	
	
	

	H0(1): (k = 0, (k
	11.1990b
	19.9420a
	10.7512c

	H0(2): (m = 0, (m
	24.6024a
	13.2107b
	4.4718

	H0(3): 
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	3.8811b
	4.4697b
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	2.4345
	0.9962
	0.5619

	H0(5): ((1( = ((1(
	0.0662
	0.0045
	0.0003

	H0(6): (
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	0.5614
	0.1168
	0.4083

	
	
	
	

	Period 2: September 1998 – September 2005

	Total impact of positive changes: 
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	0.0085
(0.0159)
	0.0240
(0.0257)
	0.0343
(0.0207)

	
	
	
	

	Total impact of negative changes: 
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	-0.0082
(0.0204)
	-0.0261
(0.0195)
	-0.0413
(0.0248)

	
	
	
	

	Hypothesis Testing
	
	
	

	H0(1): (k = 0, (k
	0.2836
	6.0814
	6.4246b

	H0(2): (m = 0, (m
	4.9501
	2.5933
	8.8083

	H0(3): 
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	0.2836
	0.8750
	2.7335c

	H0(4): 
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	0.1622
	1.7881
	2.7646c

	H0(5): ((1( = ((1(
	0.0052
	0.0114
	0.0201

	H0(6): (
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	0.0002
	0.0043
	0.0713


Notes: Standard errors are in parentheses. 

The Wald statistics are reported for hypothesis testing.
a,b,c Significant at 1%, 5% and 10% respectively.







* Corresponding author. Email: yongsl@um.edu.my. Tel: 603-79673666, Fax: 603-79673738.


�Banking is the largest component of the financial system in Malaysia. In 2005, the banking sector accounted for about 67 per cent of RM1,908 billion total outstanding assets in the financial system. The commercial banks constitute a share of more than 44 per cent, making them a major player in the financial system. 
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