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	Abstract
	This paper investigated the impact of macroeconomic variables in the stock market in Malaysia from the period 1981 to 2017 using annual data. The inflation rate, exchange rate, broad money and domestic saving are the selected macroeconomic variables that were chosen in this study. The study implemented Autoregressive Distributed Lag (ARDL) estimation to investigate the short-run and long-run elasticities of the proposed model. The results from the Augmented Dickey-Fuller and Phillips-Perron tests of stationarity indicated that all the variables were non-stationary at a level I (o) but stationary at the first difference I (1). The finding based on long-run elasticities reveals that inflation and exchange rate is significant and positively influenced stock market in Malaysia. Meanwhile, domestic saving and broad money have a negative impact on the stock market in the long run.
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1. Introduction

The stock market has always been an essential source for maintaining and improving the economic growth of a country. The stock market refers to a public market that exists for buying, selling, and issuing stock that trade on a stock exchange. A good stock market position is good for supporting economic development, as it gives companies the ability to access capital from the public. From the economic view, the price of a stock reflects the investor expectation about the future financial position of that country. In the modern financial system, stock market position will show the ability of the country, and it would assist during financial intermediaries between lender and borrower. Some previous studies stated a lot of macroeconomic variables that would affect the stock market.  

In 2004, KLSE was rebranded with a new name that currently known as Bursa Malaysia Berhad to be a demutualization company. The reason for being demutualization because BMB wanted to enhance its competitive position and to be responsible in a competitive market trend as a stock market sector to be more customer-driven and market-oriented.

During 2009, FTSE Bursa Malaysia KLCI has been introduced as a new branding that would replace the Kuala Lumpur Composite Index (KLCI), and this entity is the market indicator for the Malaysia stock market. Most research would refer to the Kuala Lumpur Composite Index (KLCI) as their references and data. Base on the recognized international method and standard, Kuala Lumpur Composite Index (KLCI) builds its stated index according to the guidelines set by FTSE.
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Source: Yahoo Finance (Period: January 2000 to December 2018)

Figure 1. Bursa Malaysia Kuala Lumpur Composite Index

The graph shows the performance of the stock market in Malaysia by the Kuala Lumpur Composite Index (KLCI) from January 2000 to December 2018. From the graph, it can be observed that the trend of the stock market demonstrates a steady uptrend movement from year to years. However, we can see the downward slope during 2008 because of the global financial crisis. For the incoming year in 2009, KLCI has made some positive footstep toward the stock market in Malaysia by a result by pushing up the KLCI index and maintaining it at a steady level.

2. Literature review

Some previous studies have shown that macroeconomic variables significantly influence the stock market; for example, Ibrahim and Sohail (2018) show that money supply has positive relationship toward stock market return in Jordan. Shahbaz et al. (2013), they conclude that foreign direct investment and saving rate have a significant impact on stock market development in Pakistan. Meanwhile, Charles and Richard (2018) have conducted a study of the effect of inflation and exchange rate on stock market return in Ghana. The study used data obtained from the Bank of Ghana from January 2000 to December 2013 by using autoregressive distributed lag (ARDL) approach. The study showed that there is a significant positive long-run relationship between GSE stock return and inflation. Based on the study by Karki (2018), the results showed a positive relationship between inflation and the stock market in Nepal. This study has used selected macrocosmic, which are real GDP, inflation, interest rate, and broad money supply. The study conducted by Patel (2012) has shown there is an existence of a relationship between inflation and Indian stock market performance. Meanwhile, in 2017, Waqar & Saifullah have researched the effect of interest rates, exchange rates, and inflation rates on the stock market performance of Pakistan by using annual time series data covering the 1991-2017 periods. The result found that inflation has a positive impact on stock market volatility in Pakistan in the long run. 

The previous study by Ahmed & Igbinovia (2015) examined the impact of the inflation rate and stock returns in Nigeria from the period of 1995 to 2010. This study used the ARDL model as its estimation. The study concluded that inflation negatively impacted the stock market in Nigeria and gave a weak impact on the Nigerian stock market.  Based on the study conducted by Bolanlee & Adefemi (2019) that examine macroeconomic determinant of stock market development in Nigeria from the period of 1981 to 2017 using ARDL approach showed that inflation rate negatively influenced the stock market in Nigeria. In 2019, Antonetta Fernando conducted a study to examine the relationship between selected macroeconomics and stock markets volatility in Sri Lanka. The selected macroeconomic includes the interest rate, inflation, money supply, and exchange rate. The result found that money supply positively influences stock market in Sri Lanka. That means positive money shocks have a positive impact on the aggregate economy.
Table 1. Summary of Empirical
	Studies of
	Sample and

period
	Method
	Explanatory variables

	
	
	Time series 
	Cross country/ Panel 
	

	Samveg (2012)
	India

1991 - 2011
	OLS


	-
	-INF positive toward SM

-BD positive toward SM

	Shahbaz et al. (2013)
	Pakistan

1990 - 2006
	ARDL
	-
	-DS positive toward SM

	Ahmed, Igbinovia (2015)
	Nigeria

1995 - 2010
	ARDL
	-
	-INF negative toward SM

	Mugambi, Timothy (2016)
	Kenya

2000 - 2015
	OLS
	-
	-INF positive toward SM

-ER-positive toward SM

	Nsofor Sabina (2016)
	Nigeria

2001 - 2010
	OLS
	-
	-DS positive toward SM

-ER-positive toward SM

	Waqar, Saifullah (2017)
	Pakistan

1991 - 2017
	ARDL
	-
	-INF positive toward SM

-ER-positive toward SM

	Charles & Richard (2018)
	Ghana

2000 - 2013
	ARDL
	-
	-INF positive toward SM

-ER-positive toward SM

	Ibrahim, Sohail (2018)
	Jordan

1976 - 2016
	ARDL
	-
	-INF negative toward SM

-BD positive toward SM

	Dipendra Karki (2018)
	Nepal

1994 - 2016
	OLS
	-
	-BD positive SM

	Antonette Fernando (2019)
	Sri Lanka

1998 - 2016
	OLS
	-
	-ER-negative toward SM

-BD positive toward SM

	Bolanle, Adefemi (2019)
	Nigeria

1981 - 2017
	ARDL
	-
	-INF negative toward SM


3. Methodology of research
In this paper, the following model was adopted as follows:

SM = ƒ (INF, DS, ER, BD)









(1)

Where:

SM  = Stock Market as a proxy of market capitalization (% of GDP)

INF = Inflation rate, consumer price (annual %)

DS  = Gross domestic saving (% of GDP)

ER  = Real effective exchange rate index (2010=100)

BD  = Broad money (% of GDP)

To test the stationarity of each variable, the log form of the variables was used. Log transformation can reduce the problem of heteroscedasticity because it compresses the scale in which the variables are measured, thereby reducing a tenfold difference between two values to twofold difference (Gujarati, 1995).
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(2)

In this study, the short and long-run dynamic relationships between the stock market and other variables are estimated by using the newly proposed ARDL bound testing approach which was initially introduced by Pesaran et al. (1997). ARDL has numerous advantages. Firstly, unlike the widest method used for testing cointegration, the ARDL approach can be applied regardless of the stationarity properties of the variables in the samples and allows for inferences on long-run estimates, which is not possible under the alternative cointegration procedures. In other words, this procedure can be applied irrespective of whether the series is I(0), I(1), or fractionally integrated (Pesaran et al., 1997); and Bahmani-Oskooee & Ng, 2002), thus avoid problems resulting from non-stationary time series data (Laurenceson & Chai, 2003). Secondly, the ARDL model takes sufficient numbers of lags to capture the data generating process in a general-to-specific modelling framework (Laurenceson & Chai, 2003). It estimates (p+1)k number of regressions to obtain optimal lag-length for each variable, where p is the maximum lag to be used, k is the number of variables in the equation. Finally, the ARDL approach provides robust results for a smaller sample size of cointegration analysis.

4.1. ARDL Model

The model was transformed into Bound Testing approach.
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(3)
Where Δ is the first difference operator and 𝑣𝑡 is a white-noise disturbance term. The final model represented in equation (3) above can also be viewed as an ARDL of order, (𝑝 𝑞 𝑟 𝑠 𝑡 𝑢). The model indicates stock market performance (SM) tend to be influenced and explained by its past values, so it involves other disturbance or shocks. From the estimation of UECM, the long-run elasticities are the coefficient of the one lagged explanatory variables (multiplied by a negative sign) divided by the coefficient of the one lagged dependent variable. The short-run effects are captured by the coefficient of the first differenced variables.
The null of no cointegration in the long-run relationship is defined by:
𝐻0: 𝜃0=𝜃1=𝜃2=𝜃3=𝜃4=𝜃5=0 (there is no long-run relationship)

Against the alternative hypothesis

𝐻1: 𝜃0≠ 𝜃1≠ 𝜃2≠ 𝜃3≠ 𝜃4≠𝜃5≠ 0 (there is a long-run relationship exists) 

However, the asymptotic distribution of this F-statistics is non-standard irrespective of whether the variables are I(0) or I(1). For a small sample size study ranging from 30 to 80 observations, Narayan (2004) has tabulated two sets of appropriate critical values. One set assumes all variables are I(1), and another assumes that they are all I(0). If the F-statistic falls below the bound level, the null hypothesis cannot be rejected. On the other hand, if the F-statistic lies exceed the upper bound level, the null hypothesis is rejected, which indicated the existence of cointegration. If, however, it falls within the band, the result is inconclusive

4.2. Source of data
The data used in this research paper, which are SM, INF, DS, ER and BD were collected from World Development Indicator (WDI) that can be accessed freely from the internet. The sample data used is annual data starting from 1981 to 2017 that consists of 36 years collected data.

5. Empirical results and discussions
The analysis began with testing the unit root of every variable for Malaysia. Unit root test such as Dickey-Fuller (DF)/Augmented Dickey-Fuller (ADF), and the Phillip Perron (PP) test are carried out to determine in performance stock market in Malaysia

Based on DF and ADF, the result indicates that all variables show mix evidence for at level and first different. Exchange Rate (ER), Domestic Saving (DS) and Broad Money (BD) are significant at both level no trend and with the trend. While for Inflation (INF) significant at a level not trend with 1% significant level for no trend and for stationary at level with trend 5% significant level for Inflation (INF). For the first difference, all variables are found to be stationary for both no trend and with the trend. For the level no trend, the results show all variables are significant at 1% significant level. For the with the trend, most of the variables are significant at 1% significant level except for Broad Money(BD) that significant at 5% significant level.

Unit’s root test was performed for the second time by using a more powerful test known as Phillip Perron test (PP). The result revealed that all variables at a level for both no trend and with the trend are most significant. At level, no trend, Inflation (INF) is significant 1% significant level wile for Broad Money (BD) is significant at 5% significant level. For the level with the trend, Inflation (INF) is significant at 5% significant level, and for the Broad, Money is significant at 10% significant level. However, at the first difference, all variables at no trend and with the trend are significant at 1% significant level. Therefore, the data meet the requirement to proceed by using the Autoregressive Distributed Lags (ARDL) module, as suggested by Pesaran Shin and Smith (2001).

Table 2. Unit Root Test
	DF/ADF Unit Root Test

	
	Level
	First Difference

	
	No Trend
	With Trend
	No Trend
	With Trend

	LNSM
	-2.658(0)*
	-2.776(0)
	-5.928(1)***
	-5.959(1)***

	LNINF
	-4.323(0)***
	-4.207(0)**
	-4.800(1)***
	-4.782(1)***

	LNDS
	-2.123(0)
	-1.322(0)
	-5.397(0)***
	-6.331(0)***

	LNER
	-1.172(0)
	-1.761(0)
	-4.668(0)***
	-4.664(0)***

	LNBD
	-2.430(2)
	-2.902(2)
	-5.668(1)***
	-3.885(3)**


	PP Unit Root Test

	
	Level
	First Difference

	
	No Trend
	With Trend
	No Trend
	With Trend

	LNSM
	-2.560(4)
	-2.774(4)
	-8.579(3)***
	-8.835(2)***

	LNINF
	-4.323(0)***
	-4.207(0)**
	-8.887(1)***
	-8.867(1)***

	LNDS
	-2.123(0)
	-0.999(9)
	-5.376(3)***
	-14.153(34)***

	LNER
	-1.133(5)
	-2.014(2)
	-4.644(9)***
	-5.234(14)***

	LNBD
	-3.065(1)**
	-3.389(2)*
	-6.914(6)***
	-6.790(6)***

	Note:(*)(**)(***) indicate significant at 10%, 5% and 1% significant level respectively.

Number in parentheses is standard errors


5.1. Detecting the Long-Run Relationship

ARDL testing began with testing the existence of the long-run relationship between the dependent variables and independent variables. Table 2 below illustrates the result of F-statistic or Malaysia by setting the maximum lag equal to 4. Based on the result, the optimum lag was obtained by using Akaike Information Criteria (AIC). AIC in the Table implied that the optimum orders were 1, 1, 0, 0, 0. The F-statistic need to be compared with the critical value provided by Narayan (2004). The results of cointegration show that the F-statistic obtained from the optimum lag is greater than the upper bound critical value. For example, the F statistic 5.350 is greater than the upper bound value at 1% significant level. Thus, it is confirmed that there is an existence of a long-run relationship between the variables.
Table 3. F-statistic for Testing the Existence of Long Run Equation
	Model
	Max Lag
	Lag order
	F statistics

	LNSM = F(LNINF,LNER,LNDS,LNBD)
	(4,4)
	(1, 1, 0, 0, 0)
	5.350***

	Critical Values for F stat
	Lower I(0)
	Upper (1)

	10%
	2.45
	3.52

	5%
	2.86
	4.01

	1%
	3.74
	5.06


Note: 1. # the critical values are based on Pesaran et al. (2001), case III: unrestricted intercept and no trend. 2. k is a number of variables, and it is equivalent to 5. 

3. *, **, and *** represent 10%, 5% and 1% level of significance, respectively.
5.2. Diagnostic Checking

Before the result was analysed, it is important to check the robustness of the model by adopting several diagnostic tests such as Breusch-Godfrey serial correlation LM test, ARCH test, Jacque-Bera normality test and Ramsey RESET specification test. All test showed that the model has the desired econometric properties. Namely, it has a correct functional form, and the model’s residuals are serially uncorrelated and homoscedastic given that the probability value of the t-test is all above than 10% significant.

Table 4. Diagnostic Checking
	Test
	Value

	Serial Correlation
	0.895

[0.427]

	Functional Form
	0.720

[0.407]

	Normality
	5.368

[0.068]

	Heteroscedasticity
	0.599

[0.825]


Note. 1. ** represent 5% significant levels. 2. The diagnostic test performed as follows A. Lagrange multiplier test for residual serial correlation; B. Ramsey’s RESET test using the square of the fitted values; C. Based on a test of skewness kurtosis of residuals; D. Based on the regression of squared fitted values. 2.

Additionally, the cumulative sum of recursive residuals (CUSUM) and CUSUM of squares (CUSUMSQ) tests was performed to test for structural stability of each model. The test was applied in this study to see the reliability of the output in the short run and long run. The stability of the model was supported because the plot graft by CUSUM test and CUSUMQ test have fallen inside the critical bound of the significant level at 5%. Figure 2 represents the CUSUM test, and Figure 3 represents CUSUMQ test. The result has shown that both grafts are stable because of the line inside the between two polar bound and significant at 5% significant level.
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	Figure 2. Plot of CUSUM test
	Figure 3. Plot of CUSUMSQ test

	Note: 1. The straight lines represent critical bounds at 5% significant level. 2. CUSUM graph is on the left side while the CUSUM SQ graph is on the right side. 


5.3. Short Run Dynamic and Long-Run Elasticities
After detecting the long-run relationship for Malaysia, we estimate both short-run and long-run model from equation (3) and the maximum order of lag chosen are four as suggested by Pesaran, Shin and Smith (2001). From this, the lag length that minimizes Schwarz Bayesian criterion is selected. The ARDL lag order detected for Malaysia is 4, 1, 1, 3, 0.
The dynamic short-run causality among the variables tested was obtained by restricting the coefficient of the variables with its lags equal to zero by using the Wald test. If the null hypothesis of no causality is rejected, then it can be concluded that some selected variables used in this model (Granger) can cause economic growth. From the test revealed in Table 4, all explanatory variables are statistically significant at 1% and 5% significant level. Besides, ECM proposed by Engle and Granger is a technique of analyzing the short term behaviour of a variable with its long term behaviour over time. If the economic variables are found to be cointegrated with each other, the disturbances from the long-run regression can be applied to empirically estimate the error correction model and examine the long run plus short-run effects to the economic variables and to notice the adjustment coefficient. Based on the table below, the estimated lagged error correction term (ECT) in ARDL regression for model estimates appear to be negative and statistically significant, which are features necessary for model stability.

The estimated coefficients of the long-run relationship between stock market (SM) and the independent variables significant at 5% level for Exchange Rate (ER), while 10% for Inflation (INF). The result shows that Inflation (INF) has a positive relationship with the Stock Market(SM) with estimated elasticities of 0.28, respectively. This shows that a 1% increase in Inflation (INF) will result in a 0.28% increase in the Stock Market (SM).

Table 5. Short Run Analysis and Long-Run Elasticities
	Short Run Analysis
	Long-Run Elasticities

	Dependent

Variable:

D(LNSM)
	
	ARDL
	Dependent

Variable:

D(LNSM)
	
	ARDL

	ECTt-1
	
	-3.753

(0.001)***
	Constant
	
	2.180

(0.042)

	D(LNSM(-1))
	
	-0.481

(0.635)
	LNINF
	
	1.960

(0.064)*

	D(LNSM(-2))
	
	-0.221

(0.826)
	LNER
	
	-2.123

(0.047)**

	D(LNSM(-3))
	
	1.359

(0.189)
	LNBD
	
	-0.319

(0.752)

	D(LNINF)
	
	0.649

(0.523)
	LNDS
	
	-1.515

(0.146)

	D(LNER)
	
	0.763

(0.454)
	
	
	

	D(LNBD)
	
	-0.397

(0.695)
	
	
	

	D(LNBD(-1))
	
	-0.588

(0.563)
	
	
	

	D(LNBD(-2))
	
	0.534

(0.599)
	
	
	

	D(LNDS)
	
	-2.013

(0.058)*
	
	
	

	D(LNSM(-1))
	
	-0.481

(0.635)
	
	
	


Note: (*), (**), (***) indicate significant at 10%, 5%, 1% significant level respectively.

6. Conclusions and policy recommendations
The objective of this paper is to examine the impact of selected macroeconomic variables on the stock market in Malaysia from 1981 to 2018. There are several previous studies has investigated the connection between independent and dependent variables using various methodologies. For this study, the selected macroeconomics variables include inflation rate, domestic saving, exchange rate, and broad money. The test result of unit root illustrates that the selected macroeconomics variables under consideration are mixed stationary. The Autoregressive Distributed Lag (ARDL) model of cointegration has been applied to find out the long-run relationship between selected macroeconomic variables that are included in this empirical study. The findings propose that there exists a long-run correlation between the inflation rate and the exchange rate toward the stock market in Malaysia. Whereas, the result of the selected ARDL model expose that broad money and domestic saving have insignificantly influence stock market in Malaysia.
Based on the above empirical results, we recommend some policy steps to boost the financial sector in Malaysia. Investors and policymakers must take serious action from these findings. There is the urgent that government need to take initiate policies that will facilitate the improvement of the other macroeconomic variables that did not prove a significant relationship. The positive stock market activities can be achieved by reducing bank rate by the regulatory authority of the monetary sector. The reduction of bank rate has a positive impact on the inflation rate of the country. The result of the study helps the investor to analyze the best macroeconomic variables that can give positive impact toward their stock.
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