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Abstract
Purpose – The purpose of this paper is to examine the impact of the Goods and Service Tax (GST)
implementation on Malaysian stock market index.
Design/methodology/approach – This study used daily closing prices of the Malaysian stock index and
futures markets for the period ranging from June 2009 to November 2016. Empirical estimation is based on the
generalised autoregressive conditional heteroscedasticity (1, 1) model for pre- and post-announcement of the GST.
Findings – Result shows that volatility of Malaysian stock market index increases in the post-announcement
than in the pre-announcement of the GST which indicates that educative programs employed by the
government before the GST announcement did not yield meaningful result. The volatility of the Malaysian
stock market index is persistent during the GST announcement and highly persistent after the
implementation. Noticeable increase in post-announcement is in support with the expectation of the market
about GST policy in Malaysia.
Practical implications – The finding of this study is consistent with expectation of the market that GST
policy will increase the price of the goods and services and might reduce standard of living. This is supported
by a noticeable increase in the volatility of the Malaysian stock market index in the post-announcement of
GST which is empirically shown during the announcement and after the implementation of GST. Although
the GST announcement could be classified as a scheduled announcement, unwillingness to accept the policy
prevails in the market as shown by the increase in the market volatility.
Originality/value – Past studies on Malaysian stock market index volatility focus on the impact of Asian
and global financial crisis whereas this study examines the impact of the GST announcement and
implementation on the volatility of the Malaysian stock market index.
Keywords GARCH, GST, KLCI-Futures, Market volatility
Paper type Research paper

1. Introduction
Goods and Service Tax (GST), a new tax approach in Malaysia, is a key component of the
government’s long-term fiscal reform initiatives. The GST was announced on 19 June 2014
and implemented on 1 April 2015. The GST imposes a 6 per cent tax on about 1,200 selected
items. Several advantages and disadvantages of the GST have been aggressively discussed
among all parties in the economy particularly the consumers, being a broad-based tax on
consumptions; the GST can protect revenue from tax evasion by retailers, thus, ensures a
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stable and reliable source of revenue to the government and encourages saving as well as
investments to the public (Narayanan, 2014). This is then translated into a more prosperous
growth of the economy in particular and the country as a whole. Stable and strong revenue
can increase employment creation and enhance the country’s competitiveness.

Nevertheless, despite the advantages identified above, the announcement of GST has
triggered immense worries, concerns and uncertainties to the public. The government has
been delaying its implementations several times since its first introduction in the Malaysian
Budget 2005 (Kraal and Kasipillai, 2016). According to Narayanan (2014), four major
concerns have been thoroughly discussed since the announcement of the GST which are the
concern on the possible effect on price level, the strong possibility of it being regressive that
is, extracting bigger proportion of the earnings of lower incomes comparative to the higher
incomes through the taxes, the possibility of the tax rate to increase overtime and the
possible misuse of the revenue by irresponsible government due to corruption, opacity and
lack of accountability in managing the collection (Narayanan, 2014). It is reported that the
announcement of the GST has caused a shock in household spending pattern in Malaysia
(Bank Negara Malaysia Economic Development Report, 2015). Anticipating price rise,
households were seem to hurriedly purchase basic necessities and durable items like
passenger cars, furniture and electrical appliances before the implementation of the GST.
This is evidenced when a marked increase in car sales was observed, particularly in March
2015. Following this, private consumption expanded strongly by 8.8 per cent (IQ: 2015),
significantly higher than its long-run average growth of 6.7 per cent (1990–2014). Most
retailers, particularly supermarkets, experienced a substantial increase in sales during the
last few weeks leading to the implementation of the GST.

GST is a new experience on a direct tax payment on some goods and services to the
economy and to the households in Malaysia at large and can cause alarming shocks worries
and uncertainties to the public and indirectly to the market. This study aims to investigate
on how the market would react to the shocks and concerns triggered by the two phases of
this tax reform, that is the announcement phase and the implementation phase. These kinds
of shocks and uncertainties are evidenced to have significant impact on market volatility as
documented in the past literature such as Bernile et al. (2016), Beber and Brandt (2006) and
Vähämaa and Äijö (2011). The finding from this study and the examination on the effect of
the GST pre- and post-announcement will provide crucial and beneficial empirical
information with regard to the impact of the announcement and the implementation of a
new tax reform on market volatility. Understanding the effect of macro-news on securities
prices is essential to better understand market behaviour (Rühl and Stein, 2015). Effect of
macro-news announcement on stock market is essential for market traders and policy
makers for better decision making (Adjasi, 2009).

It is apparent that stock market index is volatile and it responds to future event even before
the event actually takes place. This indicates a significant impact a piece of information has on
the volatility of the market. Market starts reacting to new information immediately after an
official announcement is made and in some cases market reacts differently after the event
actually happens. Rangel (2011) stresses that to know how asset price as well as market
volatility reacts to information released is essential for financial and economic decisions.
Similarly, Michaelides et al. (2015) using cross-country data from 1988 to 2012 to find evidence
of market negative reaction prior to sovereign rating downgrade announcement. Literature is
compiling empirical evidences on impacts of macro-news announcement on financial markets.
For example, Bernile et al. (2016) document how the release of macro-news can heavily impact
capital markets while Chen and Gau (2010) reveal that announcement of macroeconomic
indicators can alter market information structure. The body of knowledge also acknowledges
evidences on how scheduled announcement affects market differently from unscheduled
announcement. Studies like Beber and Brandt (2006) and Vähämaa and Äijö (2011) agree to
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the notion when they find that market volatility seems to drop reacting to scheduled
announcement and otherwise for unscheduled announcement.

This study examines the effect of GST on the volatility of Malaysian stock market index.
GST is chosen because it was relatively a new tax policy in the Malaysian context and an
unwelcome tax policy among households. Thus, this study contributes to the existing
literature in three ways. First, it extends the literature by establishing the relationship
between GST implementation and KLCI market in the Malaysian context. Second, it
provides better understanding on the impact of GST on the Malaysian stock market index.
Finally, the study is different from previous studies that investigate relationship between
macroeconomic variables and Malaysian stock market index volatility while controlling the
effect of other macroeconomic variables such as producer price index (PPI), consumer price
index (CPI) and unemployment rate (UNEMPR) on the findings.

To the best of our knowledge, our study on the impact of the GST on the Malaysian stock
market index is novel and contributes significantly to the existing literature on market
volatility. Previous studies focus on the impact of Asian financial crisis and/or global
financial crises on Asian emerging countries. Realizing the significant of this new important
event and gap it could cause in the literature of emerging market like Malaysia, this study is
motivated to investigate the impact of the GST announcement and implementation on the
Malaysian stock index and provides evidence by first examining the pre- and post-GST
announcement on the Malaysian stock market index volatility and second, investigating
whether there are changes in return to investors after the introduction of the GST. Then this
study proceeds to examine the impact of the GST on the short-term and long-term volatility
of the Malaysian stock market index. Bernile et al. (2016) emphasise the importance of
measuring market expectation prior to the release of scheduled announcement and compare
the difference between pre- and post-announcement.

First, we find in this study that volatility of Malaysian stock market index increases in
post-announcement of GST than in pre-announcement. Worth noted that post-GST
announcement volatility comprises of volatility of the market during announcement and
after implementation of GST. Second, the result shows that lagged return of KLCI and
KLCI-Futures (KLCI-F) are simultaneously significant to determine the changes in the stock
return and the net benefit of investing in the Malaysian stock market index resulted in
positive returns. The lagged returns of KLCI is negative while the lagged return of KLCI-F
returns is positive with higher magnitude that might result in net profit which supports the
futures index as risk management instrument. Third, the highest short-run volatility is
observed in pre- announcement while the highest long-run persistent is recorded in
post-announcement. Moreover, higher volatility persistent is found after the implementation
of the GST as compared to the pre- and during announcement of the GST which could be
translated into market reaction against GST policy in Malaysia.

The rest of the study is structured as follows: Section 2 outlines related literature and
theoretical background on the impact of macro-news announcement on market volatility.
Section 3 discusses the data, methodology employed and the analyses done in this study.
Section 4 reports the empirical findings and the last section concludes the study.

2. Related literature and theoretical background
Tax policy is one of the theoretical constructs that link macro-news volatility with stock
index return and are explained by arbitrage pricing theory (APT) and could be further
understood by two dominant hypotheses namely the tax effect and the proxy effect
hypotheses (Ross, 1976; Adjasi, 2009). APT relates return and risk as a linear function, while
at the same time arguing that risk factors may be in multiples rather than single risk
(Ross, 1976). It is a way of linking market return volatility with macroeconomic variables,
whereby multiple factors can explain stock index return (Ross, 1976). APT takes into
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account the influence of economic factors on the stock market index return (Buhl et al., 2011;
Fan and Xu, 2011). Trzcinka (1986) concludes that APT remains valid as a risky asset
pricing tool despite the argument on the number of factors needing to be constant before
linearity of the relationship holds. According to Fama and French (1997), Blank (1989) and
Bower et al. (1984), APT provides a clearer description of the expected stock return and is
theoretically sound on the estimation of expected asset return. This is also supported in the
study of Hodder and Jackwerth (2011), APT supports the view that macro-economy has a
potential impact on asset return. In the context of this study, relationship between the
macroeconomic news announcements and Malaysian stock market index volatility could
also be explained by the tax effect hypothesis of Feldstein (1980) and proxy effect of Fama
(1981). Both hypotheses argue that macroeconomic variable reduces stock market returns.
Proxy effect hypothesis further explains that real activities are positively correlated with
stock returns but negatively correlated with macroeconomic variables. As in the case of
GST, it is directly imposed on the real activities such as selected goods and services.
However, imposition of GST reduces purchasing power of the households by increasing
price of goods and services.

Similarly, the impact of macro-news announcement on stock market volatility has caught
the attention of researchers and policy makers over the years (Adjasi, 2009). Literature
witnesses the development of this related study be segmented into issues, relationship
between macro-news announcements and market volatility and the methodologies
employed in examining the relationship. Macro-news announcement, as explained by some
studies (Vrugt, 2009; Chen and Gau, 2010; Chulia et al., 2010; Jiang et al., 2012; Hitzemann
et al., 2015; Bernile et al., 2016) is divided into scheduled and unscheduled announcement.

Bernile et al. (2016) suggest possible ways in which the Federal Open Market Committee
(FOMC) announcement gets to the investors prior to official release of the macro-news. They
point out that investors with superior ability might predict some upcoming FOMC
announcement either through insiders mimic or media news and conclude that such
investors could even trade during embargoes. They infer that having access to such private
information has global implication such as the 2007–2008 financial crises. It is obvious that
investors are not willing to take risk without commensurable return premium (Kongsilp and
Mateus, 2017). Similarly, Chulia et al. (2010) examine the effects of FOMC announcement on
S&P 100 stock returns focusing on the individual stocks level. The result detects different
reaction of the stocks towards the shocks. For example, the reaction of financial stocks is the
strongest among all, followed by the IT stocks and the response of the utilities stocks is
the least. A significant move in price was reported when surprise is related to expectation of
the markets (Evans, 2011). These findings support buying behaviour of the Malaysian
household prior to the implementation of GST. A record of increase in the sales of certain
goods was reported prior to the announcement of GST while sluggish in the sales was later
documented upon the implementation of GST. Expectation that price of the goods in which
GST is imposed will increase at least by 6 per cent of the original price is one of the driving
factors that triggered decision of making earlier purchase of some goods.

However, Hashimoto and Ito (2010) find that earlier disclosure of information content of
CPI in Tokyo area prior to the implementation of CPI at the national level has been absorbed
by the exchange rate. In contrary, the findings of Hashimoto and Ito (2010) on CPI disclosure
support that GST policy posed worries on Malaysian market participants. Unlike CPI, GST
was considered as additional burden that might deteriorate living standard of the
households and was also considered as a policy that forces households to pay national debt
deficit. This supports the finding of Rühl and Stein (2015) that stress on the expectation of
the market matters in predicting reaction of the market towards macro-news announcement.

In addition, Hitzemann et al. (2015) report that prior to the announcement of emissions, the
market was calm with no abnormal returns but on the event day there were abnormal returns
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reported followed by an increase in the market volatility. They argue that the announcement of
emission has increased the volatility of the market. Likewise, Truong (2011) reveals that the
Chinese equity markets acts as a driving force of abnormal returns in the post-earnings
announcement. Rühl and Stein (2015) find that unexpected announcements have the strongest
impact on the market volatility of the European blue chips and a short-run increase in spread
prior to the European Central Bank announcement on interest rate decision. Evans (2011)
reports a significant contribution of intraday jumps to price volatility and quantify the impact of
the macro-news announcement to market shocks of being one-third of the shock in the market.
Chen and Gau (2010) find scheduled announcement to have attracted more informed traders for
short-term and speedy price discovery. This implies that several studies are arriving at a
common conclusion that macro-news announcement has direct effect on the market volatility.

In line with earlier studies, Jiang et al. (2012) highlight differences in the impacts of
scheduled news announcement and unscheduled news announcement of the implied
volatility. Implied volatility dropped with scheduled news announcement while implied
volatility increases with the unscheduled news announcement. They even point out that
information uncertainty is resolved with scheduled announcements whereas, on the other
hand, arises through unscheduled announcement. Contrastingly, Marshall et al. (2012) find a
decline in the implied volatility on announcement day of the US macro-news but no
significant change on the volatility of the market for pre- and post-announcement.
Contrasting findings of Marshall et al. (2012) have not provided a debatable argument on the
direct impact of macro-news announcement on the volatility of the market.

Rangel (2011) employs the generalised autoregressive conditional heteroscedasticity
(GARCH) model to explain the effects of five macro-news announcement on S&P 500 index
which are centred on the CPI and PPI as a measure of inflation and the federal fund rate (FFR),
the nonfarm payroll employment (NFP) and the UNEMPR. He finds a significant increase in
the market volatility on the employment announcement day. Vrugt (2009) studies pre- and
post-impact of macro-news announcement using the GARCH models. He finds different
conditional variance for the pre- and post-announcement, and on the announcement day with
low on the former but higher in the latter. Hanousek et al. (2009) use the GARCH model to
examine the impact of local and foreign macro-news on new European Union (EU) stock
markets. They find that macro-news is released before the commencement of the markets
hence erasing the element of surprise to the market as the market has absorbed the news
before the market actually begins. They also account for a negative impact of the US news on
Prague market and Budapest market. Similarly, Budapest market is positively affected by the
EU news while Warsaw market is unaffected by foreign news. There is a slight difference in
the macro-news such as CPI, PPI, FFR, NFP and UNEMPR used in the study by Rangel (2011).
That macro-news have been assumed to be welcomed and accepted as a standard approach
unlike GST that Malaysian Government strives over years on its implement and keep
postponing to prevent negative consequences on the political party in the future, still GST
policy was not considered as favourable policy by Malaysian.

Hence, impact of macro-news announcement on volatility requires appropriate modelling
techniques to capture differences in the market volatility in relation to the macro-news
announcement. Accurate volatility forecast delivers reliable information about future
volatility to the market participant and volatility is crucial for asset pricing (Kongsilp and
Mateus, 2017). As reported in several studies, volatility varies with expected and
unexpected macro-news announcement of similar magnitude (Mollah and Mobarek, 2009;
Tsai and Chen, 2009; Robbani et al., 2013).

3. Data and methodology
Daily closing prices of KLCI and KLCI-F are obtained from DataStream database for the period
ranging from 1 June 2009 to 15 November 2016. We also obtained CPI, PPI and UNEMPR data
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from the Department of Statistic, Malaysia. The macroeconomic data are available in monthly
basis. We convert the monthly data to daily data using cubic spline. Similarly, Buyuksahin and
Robe (2014) used cubic spline to convert monthly data to daily data in their study on
speculators, commodities and cross-market linkages. In addition, price series are grouped into
four different categories to provide more in-depth report on the impact of the GST on Malaysian
stock market index volatility. The first group of data which ranges from 1 June 2009 to 18 June
2014 captures the volatility of Malaysian stock market index in the pre-announcement of the
GST. The second group of data which ranges from 19 June 2014 to 15 November 2016 captures
the volatility of the market in the post-announcement of the GST. The second group of data is
further divided into two subgroups in order to examine the differences in market volatility
during the announcement and after the implementation of the GST. The data for the first
subgroup range from 19 June 2014 to 31 March 2015 and the data for the second subgroup
range from 1 April 2015 to 15 November 2016.

Since this study is examining the impact of GST on Malaysian stock market index
volatility, the effects of CPI, PPI and UNEMPR are controlled to prevent biasness in the
conclusion of this study. Several studies that have already established the effect of
macroeconomic factors on the stock market index volatility have documented relationship
in the stock index return and macroeconomic variables such as CPI, PPI and UNEMPR
(Chen and Gau, 2010; Nguyen, 2011; Rangel, 2011; Nguyen and Ngo, 2014; López, 2015);
therefore, controlling for such macroeconomic variables is required. Previous studies show
that uncertainty related to CPI as macroeconomic variable may affect return volatility and
financial markets are influenced by macroeconomic trend such as CPI (Cai et al., 2009; Liu
and Zhang, 2015). UNEMPR is regarded as one of the economic factors that is associated
with the increase in inflation (as measured by CPI). Nguyen (2011) reports significant
effect of UNEMPR on the conditional mean of the study. Therefore, controlling for
those macroeconomic factors is essential in examine the impact of GST on Malaysian KLCI
return volatility.

Data are transformed using logarithm compounding returns as below:

Rsf
t ¼ 100� log Pt=P t�1ð Þ

� �
; (1)

where Rsf
t represents return of spot or return of futures, Pt represents current price of spot

index or futures index price while Pt−1 represents lagged price of the spot index or futures
index price.

This study employs the Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) unit
root tests for stationarity test. ADF and PP unit root tests capture both parametric and
non-parametric tests in the respective order ( Jain et al., 2013). Robustness of error
distribution is required and unit root test provides necessary information about order of
integration of the series (Hansen and Lunde, 2005; Cabrera and Schulz, 2016).

In this study, GARCH (1, 1) model is used to examine volatility of the Malaysian stock
market index with respect to the announcement of the GST, while controlling for other
macroeconomic variables such as PPI, CPI and UNEMPR. The GARCH models capture
volatility properties such as volatility persistent and clustering. Previous studies show that
characteristic nature of returns series could be better explained by using GARCH models
and the GARCH (1, 1) outperforms other forms of GARCHs (Hansen and Lunde, 2005; Vrugt,
2009; Hanousek and Kocenda, 2011).

In reference to the study of Haugom et al. (2014), GARCHmodelling techniques of examining
market volatility make volatility of the market becomes an observable variable. Hence,
appropriate volatility models are required to explore necessary volatility features in the study to
prevent spurious conclusion of the market volatility. In this study, we also control other
macroeconomic factors that might increase volatility ofMalaysian stock market index to prevent
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estimation bias that might lead to spurious conclusion and provide robustness in the findings.
The general mean equation of the GARCH model is expressed as follows:

Yt ¼ aþb0Xtþ et ; et9Ot �N 0; htð Þ; (2)

where Xt represents k× 1 vector of independent variables, β represents k× 1 vectors of
coefficient, εt represents error term fulfilling the assumption of εt|Ωt~N(0, ht). Ω represents
information set. A more specific mean equation is expressed below.

Mean equations for RKLCI and RKLCI-F volatility:

DRs
t ¼ a0þb1R

s
t�iþb2R

f
t�iþDLPPI tþDLCPI tþDLUNEMPRtþet ;

et9Ot � iid N 0; htð Þ: (3)

Besides the specific mean equations, the second moment equation of the GARCH model is
expressed as follows:

ht ¼ a0þ
Xp

i¼1

liht�iþ
Xq

j¼1

gju
2
j�i: (4)

where ht represents conditional variance composed of its own and squared errors lagged values.Pp
i¼1 li represents the short-run persistence (ARCH term),

Pq
j¼1 gj represents GARCH term

and long-run persistent is determined by the sum of ARCH term and GARCH term
ðPp

i¼1 liþ
Pq

j¼1 gjÞ; p and q are non-negative integers. ΔPPIt represents first difference of PPI
at time t, ΔCPIt represents CPI at time t and ΔUNEMPRt represents UNEMPR at time t.

Optimality of GARCH model is determined based on information criteria such as the
Akaike information criterion (AIC) and the Schwarz information criterion (SIC). Model with
smaller value of AIC and SIC is selected as the optimal model (Fan and Xu, 2011). Gil-Alana
and Tripathy (2014) suggest using information criteria to select optimal model followed by
diagnostic test. Several studies select the best forecasted model based on the lowest value of
RMSE (Anderson et al., 2009; Cartea and Karyampas, 2011; Prokopczuk and Simen, 2014).
RMSE equation is expressed as follows as in the study of Wang et al. (2016):

RMSE ¼ 1
n

Xn

i�1

s2i� ŝ2i
� �2

; (5)

where s2i represents the actual realized volatility of the model, ŝ2i represents estimated
realised volatility and n represents number observations for forecast.

The presence of heteroscedasticity in the residuals of the model is examined through the
ARCH effect test and common model employed is Engle’s Lagrange multiplier test (Basher
and Sadorsky, 2016). It is also noted that ARCH effect test is a sufficient condition for
estimating market volatility (Tse and Booth, 1996; Le Pen and Sévi, 2010). The details on the
preliminary test are provided in Tables I and II.

4. Results and analysis
Table I provides the properties of Rs

t and R
f
t prices through statistics summary. On average,

the mean of Rs
t and Rf

t are positive for all data, and post-announcement while the mean of
subdivisions are negative and the mean of pre-announcement is a mixture of positive and
negative. Standard deviation of Rs

t and Rf
t are positive and are less than 1 for all groups.

However, the value of mean and the standard deviation shows that unconditional daily
returns display flatter tails than normal distribution of assumed normality and
homoscedasticity, hence, making it suitable to be modelled on GARCH techniques
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(De Pinho et al., 2016). Moreover, return series are negatively skewed and leptokurtic
(kurtosisW3) which reflected the non-normality distribution assumptions. Similarly,
statistical significance of Jarque–Bera is an indication of non-normal distribution of error
terms of returns which implies that return series are significantly larger than in a normal
distribution (Choudhry and Hassan, 2015). In general, descriptive summary of the logarithm
return series rejects the normal distribution of error term of the series.

Since the returns are confirmed non-normality of error distribution, generalised error
distribution (GED) is employed. GED or Student’s t is a common error distribution technique
mostly employed in the previous studies (Tripathy and Gil-Alana, 2015). Besides, Table II
provides details on the stationarity of Rs

t , R
f
t , ΔPPIt, ΔCPIt and ΔUNEMPRt.

Table II shows the intercept, trend and the intercept values for the ADF and PP unit root
tests. The return series are stationary at level, which shows mean reversion property of the
return as a satisfactory condition for using the return for modelling. The return series are
integrated of order zero, I~(0). However, PPI, CPI and UNEMPR are integrated of order one,
I~(1). Therefore, first difference of the macroeconomic variables is used for control
variables. Understanding of time-series properties such as stationarity prior to main
empirical analysis is essential to avoid spurious results (Haron and Salami, 2015).

Finally on the preliminary test, we examine the ARCH effect test. The ARCH effect test is to
examine the homoscedastic of the variables and it is a common phenomenon in the studies
relating to market volatility (Mensi et al., 2014; Basher and Sadorsky, 2016). The test for
homoscedastic (ARCH effects test) prior to forecast volatility of market is well reported in
previous studies (Haixia and Shiping, 2013; Gil-Alana and Tripathy, 2014). Reboredo et al. (2016)
find ARCH effects in seven out of the eight markets being examined. ARCH effects test result
provides sufficient condition to forecast the volatility of the Malaysian stock market index.

Mean Minimum Maximum SD Skewness Kurtosis Jarque–Bera Observation

1 June 2009 to 16 August 2016
All data
Rs
t 0.0003 −0.0274 0.0332 0.0058 −0.2392 5.3491 465.9870* 1,946

Rf
t 0.0003 −0.0353 0.0482 0.0070 −0.1591 6.4644 981.3561* 1,946

1 June 2009 to 18 June 2014
Pre-announce
Rs
t 0.0004 −0.0253 0.0322 0.0056 −0.2421 5.7511 428.1839* 1,317

Rf
t −0.0004 −0.0351 0.0482 0.0068 −0.1035 6.9783 870.8498* 1,317

19 June 2014 to 16 August 2016
Post-announce
Rs
t 0.9999 0.9729 1.0225 0.0062 −0.1671 4.6399 73.2962* 628

Rf
t 0.9999 0.9653 1.0316 0.0076 −0.1618 5.5365 171.0870* 628

19 June 2014 to 31 March 2015
During announce
Rs
t −0.0004 −0.0237 0.0162 0.0062 −0.2294 3.9186 8.9189** 203

Rf
t −0.0004 −0.0289 0.0211 0.0077 −0.0305 3.6579 3.6929 203

1 April 2015 to 16 August 2016
After implement
Rs
t −0.0004 −0.0274 0.0222 0.0062 −0.1997 5.0746 78.8526* 424

Rf
t −5.4135 −5.4632 −5.3261 0.0218 0.2561 3.5014 9.0775** 424

Notes: Rs
t and Rf

t represent spot return (RKLCI) and futures return (RKLCI-F), respectively. Total data are
disaggregated based on the date of event and the statistics summary is provided accordingly. *,**Significant
at the 1 and 5 per cent levels, respectively

Table I.
Descriptive statistics
of returns series
of RKLCI (Rs

t )
and RFKLI (Rf

t )
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The ARCH LM test is carried out and the test confirms the presence of ARCH effect in the
return series therefore we proceed with GARCH model that examines the impact of GST on the
volatility of the Malaysian stock market index and the results are provided in Tables III and IV.

In Table III, the pre- and post-impact of the GST is examined on the volatility of
Malaysian stock market index using GARCH (1, 1) model. In each situation, conditional
mean and conditional variance results are presented. The non-negativity of the coefficient of
ARCH (g) and GARCH (λ) terms are not violated. Short-term shock as indicated by the
coefficient of ARCH term is generally small in this study. Returns shocks captured in the
ARCH term is relatively small (Wu and Xiao, 2002). The ARCH and GRACH terms satisfy
the non-negativity of Bollerslev which indicates gradual fading away of generated volatility
in underlying prices due to temporary exogenous shocks (Haron and Salami, 2015).

Pre-GST announcement
The conditional mean shows that on average, mean of Malaysian stock market index (KLCI) is
determined by lagged of its own return, current return of futures price and lagged return of
the futures return keeping PPI, CPI and UNEMPR constant. This implies that the performance
of the market return and its futures returns is significantly necessary for the current return in
the Malaysian stock market index. The average lagged return of the KLCI is negative
and statistically significant. However, average lagged return of the KLCI-F and average
current KLCI-F return are positive and statistically significant in the pre-GST announcement.
This findings are consistent with several other studies (Asgharian and Nossman, 2011;

Pre-GST announcement Post-GST announcement
Equations GARCH GARCH

Mean equation α 0.0000 (0.4441) 0.1882* (12.6390)
Rs
t�1 −0.3177* (−6.5204) −0.2270* (−8.9156)

Rf
t 0.7334* (39.8910) 0.7250* (183.7495)

Rf
t�1

0.3783* (9.0635) 0.3137* (19.2247)
ΔLPPI 0.0106 (0.4039) −0.0059 (−0.2501)
ΔLCPI −0.0018 (−0.0298) 0.0449 (1.2002)
ΔLUNEMPR −0.0020 (−0.2484) −0.0009 (−0.0697)

Variance equation α 0.0000 (1.3920) 0.0000 (1.5147)
g 0.1035*** (1.7717) 0.0677** (2.0699)
λ 0.7272* (4.5446) 0.8894* (18.5046)
GED 1.7427* 1.2709*
AIC −9.4670 −9.1328
SIC −9.3432 −9.0549
Adj. R

2
0.8082 0.8127

RMSE 0.0023 0.0028
MAE 0.0018 0.0021
D-W 2.1764 2.3097

Diagnostic test ARCH 1 0.4279 0.7824
ARCH 2 0.6766 0.6797
Q2-Stat(8) 0.506 0.988

Notes: t-Statistics values are provided in parentheses. Optimality of the GARCH models is provided by AIC
and SIC criteria. GED parameter indicates error distribution. Model with lowest value of RMSE and MAE is
considered as the best model. Some statistical reports such as adjusted R

2
, AIC and SIC, RMSE and MAE are

taken note of and diagnostics tests such as ARCH test and Q2-statistic are provided after variance equation
result. Rs

t�1 and R
f
t�1 represent lagged spot return (RKLCI) and lagged futures return (RKLCI-F), respectively.

ΔLPPIt, ΔLCPIt and ΔLUNEMPRt are first difference logarithm value of control macroeconomic variable,
namely producer price index, consumer price index and unemployment rate, respectively. Total data are
disaggregated based on date of event. *,**,***Significant at the 1, 5 and 10 per cent levels, respectively

Table III.
Empirical evidence
of the GST
announcement
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Mensi et al., 2013; Camilleri and Green, 2014). It is further explained in some studies that the
magnitude of lagged return explains the volatility (Daouk and Ng, 2011; López, 2015).
However, some studies such as Chen and Gau (2010) and Bouri (2015) find a contradictory
result. Bouri (2015) finds positive effects of lagged oil return on the Lebanese stock and also
Manera et al. (2014) find positive lagged of the S&P 500 index. Chen and Gau (2010) also find a
negative relationship between spot and futures prices. In the case of the study by Camilleri
and Green (2014), only the first lagged return is statistically significant while other lags are
not. Furthermore, a mixed result of negative and positive significant lagged returns are found
in the study by Asgharian and Nossman (2011) and Mensi et al. (2013).

Negative coefficient of lagged return of the KLCI is excessively covered by investing in
the KLCI-F. This implies that despite the average returns of investing in the Malaysian
stock market index generates negative returns, investors are better off by taking opposite
position in the futures market as the returns are positive with larger magnitude as compared
to the underline market. This indicates that taking an opposite position of Malaysian stock
market index in its futures market enables investors to reap the profit at least equivalent to
risk-free rate irrespective of the price movement.

In the conditional variance, the ARCH and GARCH terms provide information on the extent
of market volatility in the short run and long run, respectively. The ARCH term provides
information on the effect of past innovations on the current volatility while the GARCH term
explains past volatility on current volatility (Bouri, 2015). Persistent and clustering features of

During announcement After implementation
Equations GARCH GARCH

Mean equation α −0.0002 (−0.4068) 0.1656** (2.5394)
Rs
t�1 −0.1846 (−1.2648) 0.1577** (2.4618)

Rf
t – 0.1138** (2.9266)

Rf
t�1

0.2898** (2.5654) −0.0833** (−1.9680)
ΔLPPI −0.0401 (−0.2757) 0.1138 (0.0207)
ΔLCPI −0.0111 (−0.2768) 0.0955 (0.5121)
ΔLUNEMPR 0.2094 (0.9371) 0.0062 (0.1480)

Variance equation α 0.0000 (0.9528) 0.0000*** (1.8652)
g 0.1035 (1.2485) 0.0820** (2.4013)
λ 0.8088* (5.1627) 0.8757* (20.3214)
GED 1.7716* 1.5878*
AIC −7.3621 −75540
SIC −7.1983 −7.4488
Adj. R

2
0.0313 0.0090

RMSE 0.0062 0.0062
MAE 0.0048 0.0045
W-D 2.0563 1.9984

Diagnostic test ARCH 1 0.3483 0.7560
ARCH 2 0.4090 0.6699
Q2-Stat 0.168 0.576

Notes: t-Statistics values are provided in parentheses. Optimality of the GARCH models is provided by AIC
and SIC criteria. GED parameter indicates error distribution. Model with lowest value of RMSE and MAE is
considered as the best model. Some statistical reports such as adjusted R

2
, AIC and SC, RMSE and MAE are

taken note of and diagnostics tests such as ARCH test and Q2 statistics are provided after variance equation
result. Rs

t , R
f
t , ΔPPI, ΔCPI, ΔUNEMPR represent lagged spot return (RKLCI) and lagged futures return

(RKLCI-F), respectively. ΔLPPIt, ΔLCPIt and ΔLUNEMPRt are first difference logarithm value of control
macroeconomic variable, namely producer price index, consumer price index and unemployment rate,
respectively. Total data are disaggregated based on date of event. Total data are disaggregated based on date
of event. A relatively small R2 does not prevent investors from making significant economic gain (Narayan
et al., 2013). *,**,***Significant at the 1, 5 and 10 per cent levels, respectively

Table IV.
During the GST

announcement and
after the GST

implementation
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the volatility are also captured. Volatility in the short run is smaller in magnitude relative to the
long run for all GARCHmodels. Investors might not put more concern on the short-run volatility
as the effect may be wiped-off in the short run. More emphasis is put on the long-run volatility of
the market which might have future consequence on the entire return of the market. Basher and
Sadorsky (2016) report that the short-term persistent is lower as compared to the long-term
persistent. Short-run volatility as denoted by ARCH (1) is relatively small as compared to long-
run volatility (GARCH (1)) and ARCH term provides information about the rate at which
volatility changes (Bouri, 2015; Chang et al., 2011). The GARCH model mainly captures the
persistence of volatility and volatility clustering (Charles and Darne, 2014). The persistent
volatility coefficient in the pre-announcement of GST inMalaysian stock market index is 0.8307.
This indicates that market volatility is mere persistent but clustering as the sum coefficient of
the ARCH and GARCH terms is statistical significant (Hanousek et al., 2009). According to Bouri
(2015), highly persistent market volatility is assumed when the sum of ARCH and GARCH
coefficient is closer to unity (1).

This indicates that prior to the introduction of the GST Malaysian stock market index
volatility is considerably moderate. The investors are not facing higher risk. Other economic
factors such as CPI, PPI and UNEMPR are considerably stable and do not exercise negative
effect on the market that may trigger increase in the volatility of the market. The result of
the pre-GST announcement supports APT as number of the macroeconomic variables
account for price determination in the Malaysian stock market index.

Post-GST announcement
The report on the conditional mean of the GARCH model in the post-GST announcement is
similar but differs in magnitude. There is a need to point out some noticeable differences in
the first moment return of the post-GST announcement. Negative lagged return of the KLCI
is absolutely lower and the lag return of KLCI-F reduced after the GST has been announced
and implemented. This indicates futures market consistently maintaining its role as
risk mitigation technique as the magnitude of price risk exposures and risk reduction
is proportional.

In the conditional variance of the model, the coefficient of the ARCH term is statistically
significant in the post-GST announcement but is relatively reduced as compared with the
pre-GST announcement. This implies that short-run volatility is further reduced while
long-run volatility increased after the announcement of the GST. Further reduction in the
short-run volatility is supported by APT as arbitrage opportunity may be short-lived. Such
an increase in long-run volatility after the GST announcement has made overall volatility
(0.9571) of Malaysian stock market index after the GST announcement to be more persistent
compared with the pre-GST announcement (0.8307). The finding is consistent with the
findings by Rangel (2011) and Vrugt (2009) where they find noticeable volatility changes
upon macro-news announcement. High volatility of underline market increases the
motivation of investors to hedge their position in the futures market (Chen and Gau, 2010).
On the other hand, the finding is inconsistent with the tax effect hypothesis that proposed
that macro-news announcement lowers the volatility of the market. Such an increase in the
volatility of underlying market may increase negotiation for higher return.

For more in-depth study on the volatility of Malaysian stock market index in the
post-GST announcement, we proceed to separate the impact of GST on the volatility of the
Malaysian stock market index into during the GST announcement and after GST
implementation which is presented in Table IV.

Table IV provides the volatility details during the announcement and after the
implementation of the GST. The table shows both conditional mean and conditional
variance results of the GARCH (1, 1).
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During the GST announcement
The average lagged return of the Malaysian stock market index remains negative but
insignificant while the average lagged return of the KLCI-F remains positive and significant
for the model. This indicates that the announcement of GST has significant effect on
Malaysian stock market index lag return. In contrast, average lagged return of its futures
return (KLCI-F) is unaffected as its role is to mitigate price risk exposures.

In the conditional variance of the model, the short-run volatility remains as in the
pre-GST announcement while the long-run volatility is higher than as in the pre-GST
announcement but lower than as in the post-GST announcement. The overall volatility
during the GST announcement is highly persistent (0.9123) than in the pre-GST
announcement but lesser persistent as in the post-GST announcement. This implies that the
announcement of GST has significant impact on the volatility of Malaysian stock market
index volatility which increases the overall volatility of the Malaysian stock market index.
The finding is consistent with the study of Vrugt (2009) that finds volatility change upon the
announcement of macro-news. Similarly, unwelcome announcement is associated with jump
in the returns (Rangel, 2011).

Impact of the GST on the Malaysian stock market index volatility in the short run is
statistically insignificant. This could be a reflection that announcement of GST has become
publicly available information during the period and less consumption is recorded as many
households have already increased their purchases prior to the imposition of the GST.
In contrary to that, long-run volatility increases and the effect of the GST on the price of the
goods and services becomes noticeable as its impact reduces purchasing power.

After GST implementation
In the conditional mean after GST implementation, average lagged returns of Malaysian
stock market index and own futures return are positively significant, while lagged return of
its futures is negatively significant. This implies that both the KLCI and KLCI-F returns are
significantly important in determining the volatility of Malaysian stock market index but in
different magnitude and direction.

In the conditional variance of the model, short-run volatility is lower relative to during
the announcement while the long-run volatility is more persistent than during the
announcement of the GST. The volatility persistent after GST implementation (0.9577) is
higher compared with the volatility in the pre-GST announcement (0.8307) and during the
GST announcement (0.9123) and slightly higher compared with the volatility of the post-
GST announcement (0.9571). This shows that Malaysian stock market index volatility is
highly persistent and clustering after the implementation of GST. This implies that the
worries of the household that implementation of the GST might increase the volatility of the
market is empirically confirmed. Although release of scheduled news clarifies information
uncertainty ( Jiang et al., 2012), this is not translated into volatility reduction in Malaysian
stock market index. Rather, it increases volatility even during the transition process and
further increases volatility of the market after the GST implementation. This finding
supports the finding by Rühl and Stein (2015) that the direction of macro-news
announcement is governed by the expectation of the market.

In general, findings of this study are supported by APT that risk and return are
explained by more than one macroeconomic factors and arbitrage opportunity short-lived.
Having control for CPI, PPI and UNEMPR, volatility of the Malaysian stock market index
increases in the post-GST announcement than in the pre-GST announcement. However, the
findings did not support the tax effect and proxy effect hypothesis as volatility of Malaysian
stock market index increases instead of reduces as proposed by both hypotheses.
Contradictory of this finding with the hypotheses may be supported by the expectation of
the market and the unwilling attitude of the households to support the policy.
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Diagnostic tests for each model is not violated, the ARCH test provided in each column is
statistically insignificant as well as the Q2 statistics at eight lags. Hence, the findings are
robust and not misleading.

5. Conclusion
This paper has shown the effect of GST on the Malaysian stock index return volatility while
controlling for other macroeconomic factors such as PPI, CPI and UNEMPR that might equally
trigger volatility on the market. This study employed GARCH (1, 1) model and results of
diagnostic test show that results are robust as the findings are free from serial correlation,
heteroscedasticity and multicollinearity. It seems that prior to the GST announcement,
Malaysian stock market index volatility is merely persistent as compared with during the GST
announcement and GST implementation. Increase in volatility of Malaysian stock market index
during and after the GST announcement implies that GST awareness programs sponsored by
the government did not accomplish a successful result. Market participants are not in support of
the imposition of GST in Malaysia as empirically shown in this study by comparing the
volatility level of theMalaysian stockmarket index in the pre- and post-GST announcement. It is
also well documented in the body of knowledge that macroeconomic news announcement
increases market volatility. The GST announcement could be categorised as scheduled
announcement through several educative programs employed by the government, still the
market volatility increases. This finding supports the finding by Bernile et al. (2016) and Chen
and Gau (2010) that macroeconomic news announcement has significant impact on market
volatility. However, the finding is contrary with the findings that scheduled macroeconomic
news reduced market volatility as found by Beber and Brandt (2006) and Vähämaa and Äijö
(2011). This finding further shows that the readiness of the market also matters on the
macroeconomic news announcement as being scheduled news is not only a sufficient condition
for the market volatility to be reduced. This finding supports the findings of Rühl and Stein
(2015) that expectation matters on the direction of macro-news announcement.

In conclusion, the volatility of the Malaysian stock market index prior to the GST
announcement is lower compared with the volatility of the market during the GST
announcement and GST implementation. This finding further agrees with the expectation of
the market participants and previous studies on the impact of macro-news on stock market
index. We found that the imposition of GST increases price of the goods and services and
reducing purchasing power of households. Such increase in the volatility of Malaysian stock
market index is consistent with the expectation of the market.
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