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Abstract

In this study, we examine the intertemporal interaction between Malaysian interest rates of different maturities. A cointegration tests and error correction model (ECM) are employed to simultaneously estimate the short-run and long-run dynamics of the variables. The results support the expectations hypothesis for interest rates between short-end maturities. However, the hypothesis is rejected when short-end and long-end maturities are paired and analysed. The findings are consistent with previous work in this area that, the yield curve has limited predicting power in determining interest rates with long-end maturities.
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1. Introduction

The interaction between short-term interest rates of different maturities and between short-term and long-term interest rates known as term structure of interest rates has long been recognized due to its importance in determining monetary policy of a country.  One of the hypotheses under the equilibrium theories that help to explain the empirical observation that yields of different maturity appear to move together through time is the expectations hypothesis (EH). The hypothesis states that interest rates on any securities of different maturities should not, on average, deviate from each other in a large degree. In other words, the EH suggests that the long-term interest rate is an average of expected future short-term rates, plus a time-independent risk premium. The movements in interest rates within the term structure, in the long-run have a common stochastic trend, which drive this movement. While the contended hypothesis known as the segmented market hypothesis suggest that each particular interest rate is determined by its own forcing variables.

The purpose of the present study is to examine the existence of a long-run and short-run relationship between the short-end of different maturities interest rates, and between short-end and long-end interest rates of the term structure in Malaysia. The present study extends the study of Hall, Anderson and Granger (1992) study, which examine the US Treasury term structure for short-term maturities in two different ways. First, we employ a sample of time series data from emerging market, i.e. Malaysia for our analysis. Previous studies on the long-run relationship of interest rates of the term structure use time series data from developed markets such as the US, Japan and countries in Europe, (see for examples, Siklos and Wohar (1996); Choi and Wohar (1991); Zhang (1993). Secondly, unlike the previous studies, which examine cointegration between short-end interest rates of different maturities, we examine both the short-end interest rates of different maturities interaction and the short-end and long-end interest rates interaction. 

Investigation of term structure for the existence of a long-run equilibrium relationship is important since it has consequence for monetary regulator in designing interest rates policies in respond to the global market integration and a decline in global interest rates as well as growing financial sector deregulation and liberalization. At the same time, the country money markets have also expanded rapidly in the last few years, i.e. after the financial crisis. As such, changes in these structure features may have some impact on the long-run equilibrium relation between the yields. Hence, the expectation hypothesis of term structure should be applicable to the analysis of Malaysia interest rate behaviour. 

The paper is organized as follows. Section 2 presents a brief review of the literature in the area of term structure cointegration. Section 3 discusses the data and the unit root test of stationarity. Section 4 briefly outlines the methodology. The empirical results are reported in Section 5 with a summary and conclusion presented in Section 6.

2. Literature Review 

Theoretical Framework
The specification used in this paper is based on the general statement of expectation hypothesis developed by Hall et al. (1992):
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where 
[image: image2.wmf]t

k

R

,

represent the continuously compounded yield to maturity of a k period long-term discount bond and 
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the short term Treasury bills for k successive periods.
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 denotes the expectations operator conditioned on information available at time t and 
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 is the k-period risk or liquidity premium.  What equation (1) means is that in achieving equilibrium yields, an investor is indifferent between holding a discount bond which has k periods to maturity and investing in a other one period Treasury bills for k successive periods, plus a term premium. The yield spread can be obtained by rearranging equation (1) as follows:
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where 
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is the yield spread from 
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which is stationary. The expectation hypothesis assert that there should be a cointegrating vectors of the form (1,-1), so that 
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 in a long-run. Deviation from short-run do occurs but in the long-run investors will react to this disequilibrium by adjusting their portfolio and that yield will adjust and eliminate departure from the long-run equilibrium. 

Empirical Evidence

There are numerous empirical studies on the expectation hypothesis using data from many countries. Their empirical evidence in generally, are far from conclusive.  In the United States, the empirical results of study by Campbell and Shiller (1991) reject the expectations hypothesis. However, Hall et al. (1992) obtain contrasting results. Using 11 US Treasury bill rates, ranging from 1-month to 11-month maturity, support cointegration between these interest rates. Similar results supporting expectation hypothesis are obtained by Bradley and Lumpkin (1992). They find strong empirical evidence of cointegration among Treasury bill rates of different maturities. This implies that any one rate cannot deviate from other rates for long periods of time. Other studies supporting the EH using US T-bill rate data of various yield to maturity include Stock and Watson (1988), Choi and Wohar (1991) and Zhang (1993).

For European countries, the evidence on the expectation hypothesis is accepted in most studies. For example, Hardouvelis (1994) study reveals the acceptance of the expectation hypothesis for France and Italy. Similar results are obtained by Engsted and Tanggaard (1994) for Demark and Goerlich, Maudos and Quesada (1995) for Spain. Gerlach and Smets (1997) in their study conclude that EH holds for Belgium, France, Germany, Italy and Spain.

For the different markets analysis, the empirical findings support cointegration. For example, Kirchgassner and Wolter (1987), who, base upon bivariate analysis, identified a strong linkage between US, German and Swiss interest rates in the Euromarket during the period from 1979 to 1984. Similar result of interest rate comovements is reported by Bremnes, Gjerde and Saettem (1997) who utilize data from the world’s major countries, the G5 nations, from the Eurocurrency market in London.

The study of the EH on Asian Countries are rare. Study by Siklos and Wohar (1996), applying Japanese interest rates, which cover four different maturities (1 month, 3 month, 6 month and 12 month), from 1975-1990 reject the expectation hypothesis.  In contrast, recent study by Kuo and Enders (2004) support the expectations hypothesis of the term structure of interest rate of Japanese interest rates.

3. Data and Unit Root Tests

The data used in this paper are monthly Malaysian Treasury Bills (MTB) ans Kuala Lumpur Interbank Offer Rates (KLIBOR) for short-term money market interest rates (3-month and 6-month) and Malaysian Government Security (MGS) for long-term interest rates (20-month). The data cover the period from January 1997 through March 2004 and are obtained from Bank Negara Malaysia (BNM) Monthly Bulletin. A total of 98 observations are collected. Figure 1 shows the behaviour of the MTB, KLIBOR and MGS time series over the study period.

Table 1 reports summary statistics for short-term money market MTB and KLIBOR for 3- and 6-month to maturity and long-term MGS 20-month to maturity for the first difference. Results of the unit root test for the level and the first difference of the both time series are reported in Table 2. The hypothesis of stationarity is rejected at the five percent level for both series. It is evident, however, from the inspection of each series first difference in the interest rates displays stationarity, as indicated by the coefficients. These results indicate that the two interest rates series are integrated in the first order and validates the use models such as cointegration and error correction (ECM). 


[image: image11.wmf]The 3-month and 6-month Malaysian Treasury Bills and 20-month Malaysian Government Security yields.
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Figure 1. The 3-month and 6-month Malaysian Treasury Bills and 20-month Malaysian Government Security yields.
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Figure 2: The 3-month and 6-month Kuala Lumpur Interbank Offer Rates and Malaysian Government Sacuriti

Table 1. Summary Statistic on Monthly Interest Rates (First Differences)

	Statistics
	MTB
	KLIBOR
	MGS

	
	3-month
	6-month
	3-month
	6-month
	20-month

	Maximum
	0.23719
	0.40106
	0.12414
	0.31627
	0.90972

	Minimum
	-0.39687
	-0.37891
	-0.45426
	-0.34501
	-0.099630

	Mean
	-0.010033
	-0.010122
	-0.0099196
	-0.010242
	-2.8129E-3

	Standard Deviation
	0.079058
	0.10385
	0.065119
	0.077131
	0.023541

	Skewness
	-1.8582
	-0.53309
	-4.0777
	-1.4569
	-0.61114

	Kurtosis
	8.9004
	5.9662
	24.4476
	10.4846
	6.2474


Table 2. Unit root tests on level and first difference

	Variables
	Sample Size
	Dickey Fuller Test
	Augmented Dickey Fuller Test (ADF1)

	Level

	TBs
	3-month
	89
	-1.4330
	-1.9470

	
	6-month
	89
	-1.7571
	-1.6339

	KLIBOR
	3-month
	89
	-0.95421
	-1.2313

	
	6-month
	89
	-0.92892
	-1.1793

	MGS
	20-month
	89
	-0.58546
	-0.63823

	First Difference

	TBs
	3-month
	89
	-6.3053*
	-6.8032*

	
	6-month
	89
	-9.1755*
	-6.8012*

	KLIBOR
	3-month
	89
	-6.6125*
	-5.2466*

	
	6-month
	89
	-7.6026*
	-5.5672*

	MGS
	20-month
	89
	-8.8164*
	-5.5452*


NoNotes:Notes: 95% critical value for the augmented Dickey-Fuller (DF) statistic is -2.8947. The ADF is the Augmented Dickey Fuller.  

* Significant at 5% level.
4. Methodology

To investigate the long-run equilibrium relationship between the interest rates, the cointegration models of Engle and Granger (1986) and Johansen (1988) are used. The study also applies the error correction model and the Granger causality model to capture the cause effect relations between these variables. 

Engle Granger Cointegration Tests
Engle and Granger (1987) formulation tests on residual from the cointegration regression as follows: 
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where S and I are interest rates from two difference maturity dates. The residuals from the above equation are considered to be the temporary deviation from the long-run equilibrium. The ADF unit root tests are then conducted on the residual 
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obtained from equation (1) based on the following linear equation. 
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where, 
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 and 
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 are the estimated parameters and 
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 is the error term. The cointegration test on the estimated coefficient,
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. If the t-statistic of the coefficient exceeds the critical value reported in Engle and Yoo (1987), the residuals, 
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 from the cointegration equation (1) are stationary, and thus the variables S and I are cointegrated. In the present study, the hypothesis of no integration is rejected since the t-statistics are greater than the critical value in absolute terms. The results of the cointegration tests are reported in Table 2. The number of lags (m) in equation 2 should be chosen so ensure the error terms, 
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, is uncorrelated. The present study tries with variety of lags and the optimal result is obtained and reported.

Johansen Cointegration Tests
Since the series are integrated of order one, the number of significant cointegration vectors is tested following the procedure introduced by Johansen (1988, 1991) and Johansen and Juselius (1990). The model uses the maximum likelihood-based -max eigenvalue and 
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-trace test statistics as follows.

Maximum eigenvalue test statistic = 
[image: image23.wmf])

1

(

i

TIn

l

-

-


where T is the number of observations and 
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is the eigenvalues.

Trace test statistics = 
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In a set of m-series, if there are r cointegrating vectors, then there are (m-r) common stochastic trends. The critical values are from Osterwald-Lenum (1992).

Error Correction Model and Causality Tests

 Since the series show long-run relationship, the ECM should be applied to investigate further on the short-run interaction causality between variables. The error correction model can be express as follows:
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where St  and It denote the 3-month money market and 6-month money market, respectively. It also denotes relationship between the 3-month money market and 20-month to maturity for MGS, respectively. The error correction term,
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, is obtained from the cointegrating equation (1).  The past value of error term in the equation has an impact on the changes of variables St and It. If the two time series are cointegrated, causality should exist in at least one direction (unidirectional). The
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are stationary random processes capturing other information not contained in either lagged value of St and It. Finally, the m and n are the optimal lag order to be determined using the final prediction error procedures proposed by Akaike (1969).

5. Empirical Results

All interest rates over all maturities are tested on the residual from equation (1) to determine whether the series under analysis possess unit roots. Both Dickey Fuller (DF) and Augmented Dickey-Fuller (ADF) stationarity tests are employed and the results are reported in Table 3. The null hypothesis of a unit root in residual between short-end interest rates is rejected, suggesting cointegration.  The null hypothesis of a unit root for residuals between short-end and long-end, however, cannot be rejected. To validate this cointegration test, we apply more rigorous procedures of Johansen (1988) and Johansen and Juselius (1990) for estimating cointegrating vectors. Our results presented in Table 4 show that there exist at least one common stochastic trend between the short-end yields using both test statistics of trace and  max eigenvalue. However, we cannot reject the restriction that the rank of the cointegration is zero between the short-end and long-end yields. Thus, our test results using both methodologies support the prediction under expectations hypothesis that the rates of different maturities are cointegrated but only for short-end interest rates pairs. 

Table 3. Cointegration tests on Residual 

	Variables 
	DF
	ADF 
	Critical Value

	KLIBOR 

Between 3-month and 6 month
	-6.3905*
	-4.0041*
	-2.8946

	MTB 

Between 3-month and 6 month
	-9.5627*
	-6.9743*
	-2.8947

	Between 3-month KLIBOR and 20-month MGS
	-1.0833
	-1.3549
	-2.8947

	Between 6-month MTB and 20-month MGS
	-2.0873
	-1.8980
	-2.8947


The ADF are the augmented Dickey-Fuller t-statistics for testing the null hypothesis of no cointegration. 

* Significant at 5 % level.

Table 4. Johansen Cointegration Tests for models with I (1) Variables

	Null hypothesis about rank r (H0 )
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	24.0854 (15.8700)*

2.1491 (9.1600)

	26.2345 (20.1800)*

2.1491 (9.1600)

	MTB (3-month and 6-month)
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	42.4159 (15.8700)*

4.0571 (9.1600)


	46.4729 (20.1800)*
4.0571 (9.1600)



	KLIBOR and MGS
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	4.8032 (14.8800)
1.7704 (8.0700)
	6.5736 (17.8600)
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	MTB and MGS
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	7.4112 (15.8700)

2.1029 (9.1600)
	9.5142 (20.1800)

2.1029 (9.1600)


*Significant at 5% level and the critical value is in the parentheses.  

The r denotes the maximum number of cointegrating vectors.

Since our results show cointegration only for short-end maturities, our next analysis will further analyse these relationship in the framework of ECM. Table 5 reports the estimation results for the short-end variable. The results show significant long-run unidirectional relationship from 3-month MTB to 6-month MTB and 3-month to 6-month KLIBOR. This results implies that while these interest rates rate are bound together in the long-run equilibrium relation, the 3 month rates follows and adjusts to innovations in the 6-month rates.

To examine the short-run relation and causality, the study tests the joint hypothesis using F-statistics. In an integrated system, there are two channels of causality that is through the lagged values of dependent variable and F-statistics. The findings reported in Table 6 support causal relations for both MTB and KLIBOR with F-statistic of 5.7029 and 5.4327, respectively. The 3-month interest rates cause the 6-month interest rates. This is reasonable as monetary authority in designing longer term interest uses spot rates or shorter term interest rates as a based and not vice versa. For the short-end interest rates, i.e. 3-month and 6-month interest rates in determining long-end interest of 20-month, i.e. MGS, the results in Table 7 show insignificant causal relation with F-statistics of 0.3197 and 0.8054, respectively. Similarly, the shock as shown in the lagged residual is insignificant, suggesting no long-run relationship between variables.

Table 5. Estimation of Error Correction Model for 3-month and 6-month MTB
	MTB. Panel A: 3-month MTB

	Variables
	Constant
	Z t-1
	 St-i
	 It-j
	F-stat

	6-month MTB
	-0.0119

(-1.3413)
	-0.0332

(-1.3860)
	-0.1234

(-1.124)[2]
	-0.0594

(-0.705)[4]
	1.1374

	Panel B: 6-month MTB

	3-month MTB
	-0.0106

(-0.9978)
	-0.1151*

(-4.0923)
	-0.0122

(-0.068)[2]
	-0.0198

(-0.144)[2]
	5.7029*


The figures in parentheses are t-statistics.* Significant at 5 % level.

Table 6. Estimation of Error Correction Model for 3-month and 6-month KLIBOR
	Panel A: 3-month KLIBOR

	Variables
	Constant
	Z t-1
	 St-i
	 It-j
	F-stat

	6-month KLIBOR
	-0.00823

(-1.0666)
	-0.0068

(-0.2686)
	01005

(0.7268)[4]
	0.04789

(0.4075 [3]
	0.5861

	Panel B: 6-month KLIBOR

	3-month KLIBOR
	-0.0185

(-2.2296)
	--0.1078*

(-3.8897)
	0.0905

(0.5996)[4]
	-0.0397

(-0.310)[3]
	5.4327*



The figures in parentheses are t-statistics.* Significant at 5 % level.

Table 7. Estimation of Error Correction Model for 3-month KLIBOR and 6-month MTB with 20-month MGS

	Panel A: 3-month KLIBOR

	Variables
	Constant
	Z t-1
	 St-i
	 It-j
	F-stat

	20-month MGS
	-0.0102

(-1.3751)
	-0.00198)

(-0.5783)
	0.0877

(0.7783)[3]
	-0.114

(-0.368)[4]
	0.3197

	Panel B: 6-month MTB

	20-month MGS
	-0.009

(-0.3021)
	-0.0015

(-1.433)
	0.0108

(0.2694)[2]
	-0.051

(-0.462)[4]
	0.8054



The figures in parentheses are t-statistics.* Significant at 5 % level.

6. Summary and Concluding Remarks

This paper has examined the interest rates of term structure of different maturities. This is done by comparing the relationship between short-end and long-end of the term structure by comparing the relationship between 3-month and 6-month of MTB and KLIBOR, and between 3-month MTB with 20-month MGS in an integrated system of the term structure over the period 1997 to 2004. The cointegration testing procedures of Engle Granger and Johansen and Juselius (1990) is employed. 

Using Engle and Granger test, the null hypothesis of no cointegration is rejected but only for the relationship between short-end maturities interest rates, suggesting interaction between variables. Similar results of cointegration are obtained using Johansen and Juselius (1990). The null hypothesis of at least one common stochastic trend between these short-end yields cannot be rejected, supporting the expectation hypothesis. However, contrasting results of no interaction are obtained for the relationship between short-end and long-end interest rates maturities. Our findings are generally consistent with the results from much of the previous results in this area, at least at its short run. (e.g. see Nourzad and Grennier, 1995; Kuo and Ender, 2004). The yield curve has limited power of predicting interest rates of long months into the future, i.e. more than 12-month. It makes sense that all data concerning future interest rates are already impounded into the yield curve and as such market participants are not in any way able to forecast unforeseen long month future events with certainty.
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		Appendix A: Raw Data

										RAW DATA

						3KL		3Bnk		3TB		6KL		6Bnk		6TB		20MGS

		1997		Jan./ Jan.		7.35		7.22		6.301		7.34		7.24		6.26		7.45

				Feb./ Feb.		7.35		7.22		6.268		7.35		7.23		6.237		7.45

				Mac/ Mar.		7.34		7.24		6.305		7.38		7.24		6.295		7.45

				Apr./ Apr.		7.36		7.25		6.41		7.41		7.24		9.401		7.45

				Mei/ May		7.75		7.3		6.406		7.61		7.28		6.436		7.45

				Jun/ Jun.		7.49		7.43		6.483		7.73		7.37		6.405		7.45

				Jul./ Jul.		8.48		7.73		6.294		7.76		7.56		6.397		7.45

				Ogos/ Aug.		7.58		7.54		6.31		7.78		7.56		6.249		7.448

				Sep./ Sep.		8.05		7.69		6.004		7.81		7.74		6.096		7.458

				Okt./ Oct.		8.68		8.56		6.239		8.75		8.71		6.368		7.5

				Nov./ Nov.		9.1		9.08		7.101		9.53		9.18		7.244		7.7

				Dis./ Dec.		9.07		9.06		6.764		10		9.21		6.921		7.7

		1998		Jan./ Jan.		10.1		9.09		5.921		10.09		9.25		6.839		7.75

				Feb./ Feb.		11.03		9.46		5.847		11.15		9.57		6.4		7.75

				Mac/ Mar.		10.97		9.79		6.078		11.3		9.84		6.335		7.75

				Apr./ Apr.		11.05		9.89		7.705		11.25		9.99		7.911		7.75

				Mei/ May		11.02		10		8.95		11.15		10.1		9.214		8

				Jun/ Jun.		11.04		10.19		9.982		11.11		10.21		9.665		8

				Jul./ Jul.		10.94		10.27		8.056		10.56		10.28		8.216		8.2

				Ogos/ Aug.		9.5		9.5		6.478		10.09		9.51		6.736		8

				Sep./ Sep.		7.54		6.17		6.258		7.41		6.13		4.904		8

				Okt./ Oct.		7.02		6.09		5.911		7.36		6.04		6.175		8

				Nov./ Nov.		6.67		5.88		5.801		6.94		5.8		5.866		8

				Dis./ Dec.		6.53		5.83		5.382		6.45		5.76		5.863		8

		1999		Jan./ Jan.		6.46		5.72		5.574		6.32		5.67		5.616		8

				Feb./ Feb.		6.45		5.59		5.308		6.25		5.54		5.276		8

				Mac./ Mar.		6.3		5.44		5.399		6.02		5.42		5.328		8

				Apr./ Apr.		4		4		3.938		4.71		4.04		3.949		7.5

				Mei/ May		3.43		3.75		2.648		3.53		3.77		2.722		7.25

				Jun/ Jun		3.39		3.75		2.727		2.5		3.76		2.783		7.05

				Jul./ Jul.		3.37		3.75		2.724		3.43		3.76		2.827		7.05

				Aug./ Aug.		3.25		3.75		2.965		3.4		3.76		3.284		7.5

				Sep./ Sep.		3.19		3.75		2.822		3.35		3.76		3.04		7.3

				Okt./ Oct.		3.16		3.33		2.722		3.35		3.47		2.983		7.3

				Nov./ Nov.		3.2		3.33		2.772		3.25		3.46		2.893		7.3

				Dis./ Dec.		3.2		3.33		2.71		3.21		3.47		2.855		7.3

		2000		Jan./ Jan.		3.18		3.31		2.611		3.18		3.44		2.731		7.3

				Feb./ Feb.		3.11		3.29		2.744		3.15		3.39		2.867		7.3

				Mac/ Mar.		3.2		3.28		2.887		3.1		3.37		3.027		7.3

				Apr./ Apr.		3.2		3.26		2.813		3.16		3.34		2.994		7.3

				Mei/ May		3.2		3.26		2.753		3.12		3.33		2.878		7.3

				Jun./ Jun		3.2		3.26		2.706		3.05		3.33		2.834		7.3

				Jul./ Jul.		3.35		3.26		2.764		3.14		3.33		2.833		7.3

				Aug./ Aug.1		3.35		3.49		3.088		3.43		3.55		3.193		7.3

				Sep./ Sep.		3.33		3.49		3.115		3.38		3.55		3.278		6.8

				Okt./ Oct.		3.27		3.49		2.95		3.27		3.55		3.079		6.8

				Nov./ Nov.		3.27		3.48		2.922		3.2		3.54		3.036		6.8

				Dis./ Dec.		3.27		3.48		2.981		3.2		3.5		3.076		6.8

		2001		Jan./ Jan.		3.27		3.47		2.919		3.17		3.52		3.037		6.8

				Feb./ Feb.		3.24		3.47		2.82		3.06		3.52		2.903		6.8

				Mac/ Mar.		3.26		3.46		2.811		3.04		3.5		2.836		6.8

				Apr./ Apr.		3.3		3.45		2.792		3.03		3.49		2.836		6.8

				Mei/ May		3.3		3.45		2.788		3.07		3.48		2.83		6.8

				Jun/ June		3.29		3.45		2.842		3.09		3.48		2.876		6.5

				Jul./ Jul.		3.29		3.45		2.81		3		3.48		2.851		6.4

				Aug./ Aug.		3.29		3.45		2.784		2.95		3.48		2.818		6.4

				Sep./ Sep.		3.29		3.21		2.776		2.89		3.23		2.779		6

				Okt./ Oct.		3.29		3.21		2.729		2.87		3.22		2.732		6

				Nov./ Nov.		3.3		3.21		2.708		2.87		3.22		2.717		6

				Dis./ Dec.		3.28		3.21		2.727		2.85		3.22		2.738		6

		2002		Jan./ Jan.		3.28		3.21		2.748		2.85		3.22		2.747		6.131

				Feb./ Feb.		3.28		3.21		2.731		2.8		3.22		2.753		6.274

				Mac/ Mar.		3.28		3.21		2.71		2.78		3.22		2.738		6.46

				Apr./ Apr.		3.26		3.21		2.725		2.9		3.22		2.753		6.46

				Mei/ May		3.26		3.21		2.724		2.83		3.22		2.753		6.46

				Jun/ June		3.24		3.21		2.725		2.85		3.22		2.754		6.2

				Jul./ Jul.		3.24		3.2		2.727		2.84		3.22		2.756		6.2

				Aug./ Aug.		3.24		3.2		2.725		2.86		3.22		2.755		6.2

				Sep./ Sep.		3.24		3.2		2.723		2.88		3.22		2.752		6.2

				Okt./ Oct.		3.19		3.2		2.717		2.87		3.22		2.742		6

				Nov./ Nov.		3.19		3.2		2.71		2.9		3.22		2.739		6

				Dis./ Dec.		3.2		3.2		2.82		2.99		3.21		2.838		5.8

		2003		Jan./ Jan.		3.19		3.2		2.8		2.94		3.21		2.832		5.8

				Feb./ Feb.		3.19		3.2		2.796		2.92		3.21		2.818		5.25

				Mac/ Mar.		3.18		3.2		2.793		2.97		3.21		2.795		5.25

				Apr./ Apr.		3.16		3.2		2.79		2.9		3.21		2.793		5.25

				Mei/ May		3.12		3		2.782		2.91		3.01		2.79		5.25

				Jun/ June		3.1		3		2.772		2.91		3.01		2.776		5.25

				Jul./ Jul.		3.1		3		2.773		2.97		3.01		2.794		5.25

				Aug./ Aug.		3.1		3		2.816		2.91		3.01		2.829		5.25

				Sep./ Sep.		3.1		3		2.821		2.92		3.01		2.825		5.25

				Okt./ Oct.		3.08		3		2.768		2.91		3.01		2.776		5.25

				Nov./ Nov.		3.07		3		2.776		2.94		3.01		2.796		5.75

				Dis./ Dec.		3.07		3		2.773		2.98		3.01		2.804		5.75

		2004		Jan./ Jan.		3.06		3		2.676		2.9		3.01		2.655		5.75

				Feb./ Feb.		3.06		3		2.376		2.99		3.01		2.329		5.75

				Mac/ Mar.		3.05		3		2.423		2.9		3		2.274		5.75

				Apr / Apr.		3.04		3		2.494		2.95		3		2.299		5.7

				Mei / May		3.04		3		2.58		2.95		3		2.543		5.8

		Note: 3KL = 3-month KLIBOR, 3Bnk = 3-month Bank Interest Rates, 3TB = 3-month Treasury Bill,

		6KL = 6-month KLIBOR, 6Bnk = 6-month Banking Interest Rates, 6TB = 6-month Treasury Bill,

		20MGS = 20-month Malaysian Government Securities
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Sheet1

		

						3KL		6KL		20MGS

		1997		Jan./ Jan.		7.35		7.34		7.45

				Feb./ Feb.		7.35		7.35		7.45

				Mac/ Mar.		7.34		7.38		7.45

				Apr./ Apr.		7.36		7.41		7.45

				Mei/ May		7.75		7.61		7.45

				Jun/ Jun.		7.49		7.73		7.45

				Jul./ Jul.		8.48		7.76		7.45

				Ogos/ Aug.		7.58		7.78		7.448

				Sep./ Sep.		8.05		7.81		7.458

				Okt./ Oct.		8.68		8.75		7.5

				Nov./ Nov.		9.1		9.53		7.7

				Dis./ Dec.		9.07		10		7.7

		1998		Jan./ Jan.		10.1		10.09		7.75

				Feb./ Feb.		11.03		11.15		7.75

				Mac/ Mar.		10.97		11.3		7.75

				Apr./ Apr.		11.05		11.25		7.75

				Mei/ May		11.02		11.15		8

				Jun/ Jun.		11.04		11.11		8

				Jul./ Jul.		10.94		10.56		8.2

				Ogos/ Aug.		9.5		10.09		8

				Sep./ Sep.		7.54		7.41		8

				Okt./ Oct.		7.02		7.36		8

				Nov./ Nov.		6.67		6.94		8

				Dis./ Dec.		6.53		6.45		8

		1999		Jan./ Jan.		6.46		6.32		8

				Feb./ Feb.		6.45		6.25		8

				Mac./ Mar.		6.3		6.02		8

				Apr./ Apr.		4		4.71		7.5

				Mei/ May		3.43		3.53		7.25

				Jun/ Jun		3.39		2.5		7.05

				Jul./ Jul.		3.37		3.43		7.05

				Aug./ Aug.		3.25		3.4		7.5

				Sep./ Sep.		3.19		3.35		7.3

				Okt./ Oct.		3.16		3.35		7.3

				Nov./ Nov.		3.2		3.25		7.3

				Dis./ Dec.		3.2		3.21		7.3

		2000		Jan./ Jan.		3.18		3.18		7.3

				Feb./ Feb.		3.11		3.15		7.3

				Mac/ Mar.		3.2		3.1		7.3

				Apr./ Apr.		3.2		3.16		7.3

				Mei/ May		3.2		3.12		7.3

				Jun./ Jun		3.2		3.05		7.3

				Jul./ Jul.		3.35		3.14		7.3

				Aug./ Aug.1		3.35		3.43		7.3

				Sep./ Sep.		3.33		3.38		6.8

				Okt./ Oct.		3.27		3.27		6.8

				Nov./ Nov.		3.27		3.2		6.8

				Dis./ Dec.		3.27		3.2		6.8

		2001		Jan./ Jan.		3.27		3.17		6.8

				Feb./ Feb.		3.24		3.06		6.8

				Mac/ Mar.		3.26		3.04		6.8

				Apr./ Apr.		3.3		3.03		6.8

				Mei/ May		3.3		3.07		6.8

				Jun/ June		3.29		3.09		6.5

				Jul./ Jul.		3.29		3		6.4

				Aug./ Aug.		3.29		2.95		6.4

				Sep./ Sep.		3.29		2.89		6

				Okt./ Oct.		3.29		2.87		6

				Nov./ Nov.		3.3		2.87		6

				Dis./ Dec.		3.28		2.85		6

		2002		Jan./ Jan.		3.28		2.85		6.131

				Feb./ Feb.		3.28		2.8		6.274

				Mac/ Mar.		3.28		2.78		6.46

				Apr./ Apr.		3.26		2.9		6.46

				Mei/ May		3.26		2.83		6.46

				Jun/ June		3.24		2.85		6.2

				Jul./ Jul.		3.24		2.84		6.2

				Aug./ Aug.		3.24		2.86		6.2

				Sep./ Sep.		3.24		2.88		6.2

				Okt./ Oct.		3.19		2.87		6

				Nov./ Nov.		3.19		2.9		6

				Dis./ Dec.		3.2		2.99		5.8

		2003		Jan./ Jan.		3.19		2.94		5.8

				Feb./ Feb.		3.19		2.92		5.25

				Mac/ Mar.		3.18		2.97		5.25

				Apr./ Apr.		3.16		2.9		5.25

				Mei/ May		3.12		2.91		5.25

				Jun/ June		3.1		2.91		5.25

				Jul./ Jul.		3.1		2.97		5.25

				Aug./ Aug.		3.1		2.91		5.25

				Sep./ Sep.		3.1		2.92		5.25

				Okt./ Oct.		3.08		2.91		5.25

				Nov./ Nov.		3.07		2.94		5.75

				Dis./ Dec.		3.07		2.98		5.75

		2004		Jan./ Jan.		3.06		2.9		5.75

				Feb./ Feb.		3.06		2.99		5.75

				Mac/ Mar.		3.05		2.9		5.75

				Apr / Apr.		3.04		2.95		5.7

				Mei / May		3.04		2.95		5.8
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