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This study examines the weak form efficiency in the
eight selected Asian foreign exchange markets from
January 2010 to September 2020. The selected foreign
exchange markets are Malaysia, India, Pakistan, China,
Taiwan, Thailand, South Korea, and Indonesia.
Augmented Dickey-Fuller (ADF) test, Phillips-Perron (PP)
test and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS)
fest are adopted to investigate the weak form
efficiency. The oufcomes for all tests indicated that all
the selected foreign exchange markets were weak
form efficient except Taiwan when tested with the KPSS
test. These findings have important implication to

Voice(g

€

f
Mmiqa

knologi MARA Kedah

.ot edv.my

Corresponding Author: investors, fund managers and policy makers.

taybe869@uitm.edu.m
Y Y ©2021 UiTM Kedah. All rights reserved.

1. INTRODUCTION

Market efficiency refers to the extent that the securities prices reflect all the available
information. An efficient market requires market participants to have rational expectation and
fransaction cost would not deter them from trading the securities (Giannellis & Papadopoulos,
2009). The concept of market efficiency, or widely known as the efficient market hypothesis
(EMH) has been the topic of intense debate and thought. EMH can be divided info three
separate forms which are weak, semi strong, and strong forms (Fama, 1965, 1970). Weak form
market efficiency proposes that past information about the securities have already
incorporated into ifs prices, thus investors cannot use past news to predict current price
movement. Semi strong form and strong form market efficiencies conjecture that securities
prices have already contain the public and private information, thus, investor does not have
the ability to outperform the market by using this information.

Since the seminal work of Fama (1970), the EMH has been extensively studied in the
sphere of equity market over the past decades (see Groenewold, 1997; Chaudhuri & Wu, 2003;
Tiwari & Kyophilavong, 2014; Bouoiyour, Selmi & Wohar, 2018). However, the study on efficiency
of foreign exchange market is relatively less as compared to equity market, particularly in the
emerging Asian markets (Meng & Huang, 2019; lyke, 2019). Moreover, the recent empirical
studies on the EMH of the foreign exchange market have provided mixed evidence (see Firoj
& Khanom, 2018; Putra, Lindawati & Sari, 2016; Kumar & Kamaiah, 2016; Kumar, 2011).

Financial market efficiency is one of the most significant topics in finance (Kharbanda
& Singh, 2018). One of the most persistent questions in finance is about the efficiency of the
financial markets (Katusime, Shamsuddin, & Agbola, 2015). Out of all the financial markets,
the foreign exchange market is known to be the largest financial market with an average
transaction of $5.3 frillion per day (Kitamura, 2017). Foreign exchange market plays a
significant role in the economy and financial system (Yang, Shao, Shao, & Stanley, 2019). In the
year of 1980, Asia’s emerging country has contributed around 10% of the world gross domestic
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product (GDP) which is deemed as a small contribution as Asia is known to be the world largest
continent because it represents a total of 48 countries. However, in 2019, Asia’'s emerging
countries have contributed around 36% of the world GDP. This shows an increase in the
percentage of contribution of this region towards the world economy. With the increasing
financial infegration and globalization, emerging Asian country has been the talked of the 215t
century related to investment matters. Moreover, the Asian foreign exchange markets have
improved particularly in recent years (Tsuyuguchi & Wooldridge, 2008). The volume of
transactions and market participants have increased enormously. The increasing growth and
potential investment opportunities offered have made Asian foreign exchange markets
aftractive to many investors and fund managers. With that had been said, there is one
common concern on whether these foreign exchange markets are efficient as investors are
looking forward to increasing their profits.

The objective of this study is to investigate the weak form efficiency of the foreign
exchange markets in the selected Asian countries. The eight selected Asian countries are
Malaysia, India, Pakistan, China, Taiwan, Thailand, South Korea, and Indonesial. The analysis
of the study is conducted by using data ranges from January 2010 to September 2020. Three
tests are employed to examine the weak form efficiency, namely Augmented Dickey-Fuller
(ADF) test, Phillips-Perron (PP) test and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test. The
efficiency of the foreign exchange market is a significant consideration for the entire currency
market participants (Aroskar, Sarkar, & Swanson, 2004). The acceptance and rejection of the
efficient market hypothesis has significant implication to the investors, fund managers and
policy makers. If a foreign exchange market is proven efficient, the securities price should
reflect all the past information related to such security. This implies that investors and fund
managers cannot use technical analysis to exploit excess return because such analysis
involves the usage of past prices data to derive trends and patterns of a security. However, if
the market is inefficient, the security’s price does not fully incorporated all relevant information.
Therefore, an inefficient market offers investors the opportunity to endeavour the trading rules
to gain abnormal return. This study confributes to the existing literature on the topic of weak
form market efficiency of foreign exchange market in the Asian countries.

The rest of the paper is organised as follows. Section 2 addresses the previous
researches. Section 3 describes the data and methodology. Section 4 reports on the empirical
findings and section 5 provides the concluding remarks.

2. LITERATURE REVIEW

Over the past decades, numerous researches regarding the EMH have concluded that
prices in the financial market fully reflect all available information (Fawson, Glover, Fang, &
Chang, 1996). Despite the increasing importance of Asian foreign exchange market to the
world economy, the literature on the efficiency in this market is relatively scarce compared to
the equity market. On the fact that the EMH has been used to evaluate the stock prices in the
equity market, it can also be used to evaluate the efficiency of foreign exchange market
(lbrahim, Long, Ghani, & Izani, 2011). Among the three forms of market efficiencies, i.e. weak
form, semi strong form and strong form, researchers mainly focused on the weak form market
efficiency. In addition, as emerging markets are found to be not efficient towards semi strong
form and strong form market efficiencies, therefore, it is more appropriate to conduct weak
form efficiency test on these markets (Mobarek & Keasey, 2000). To recap, the weak form
market efficiency test states that it is impossible to use past price information to predict future
price of a security.

"We include these countries in our samples because they are among the most important emerging markets and
developing economies (Malaysia, India, Pakistan, China, Thailand, and Indonesia) and advanced economies (South
Korea and Taiwan) in terms of GDP in Asia.
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The literature on the weak form market efficiency is reported here. Putra et al., (2016)
found that ASEAN-5 countries, namely Indonesia, Thailand, Malaysia, Singapore, and
Philippines were efficient affermath the global financial crisis of 2008. The study implies that
investors in the ASEAN-5 markets cannot acquire abnormal returns by means of technical
analysis on foreign exchange market. However, by applying the generalised autoregressive
condifional heteroscedasticity-based unit root test, lyke (2019) observed contradicted results
in Indonesia. He found that Indonesian foreign exchange market was inefficient from January
1978 to July 2018 based on the bilateral exchange rates between Indonesia and its top 15
major trading partners. Thus, the study suggests that investors may have the opportunity to
gain profit by engaging in a buy and hold strategy. Kumar and Kamaiah (2016) reported the
weak form market efficiency in the foreign exchange markets of Brazil, Russia, India, Ching,
and South Africa (BRICS) using various tests. The results of the study indicated that the weak
form efficient market hypothesis was rejected for all the five series from April 1994 to September
2014.

On the other hand, Katusime et al. (2015) tested the efficiency of Ugandan foreign
exchange market from January 1994 to June 2012. Based on the variance ratio test, the study
concluded that the Ugandan foreign exchange market contained the features of weak form
efficiency, therefore, such market is efficient. In addition, by employing the unit root tests,
Wickremasinghe and Kim (2008) found that the four selected currencies, namely Indian rupee,
UK pound, US dollar and Japanese yen supported the legitimacy of the weak form EMH over
the periods of January 1986 to December 2004. The results of the study have significant policy
implications related to the foreign exchange market of Sri Lanka.

Noman and Ahmed (2009) examined the efficiency of the foreign exchange markets
in South Asian countries for the periods of 21 years, i.e. from year 1985 to 2005. By adopting two
different tests, namely the variance ratio test and Chow-Denning joint variance ratio test, the
study focused on the seven South Asian countries which are also the members of the South
Asian Association of Regional Cooperation (SAARC). The outcomes of the study concluded
that all the selected countries, namely Bangladesh, Bhutan, India, Pakistan, Maldives, Nepal,
and Sri Lanka followed random walk theory. Hence, they are weak form efficient. Next is the
study conducted by Chiang, Mei, Lee, Su, Tzou, and Pin (2010). They used several variance
ratfio tests to examine the EMH on four foreign exchange markets, namely Japan, South Korea,
Taiwan and Philippines. The results of their study revealed that the foreign exchange markets
for Japan, South Korea and Philippines contained the characteristics of weak form efficiency.
However, Taiwan foreign exchange market was found not to exhibit any characteristic of EMH.

lbrahim et al. (2011) investigated the weak form market efficiency on the foreign
exchange markets in 30 countries that are declared as the Organisation for Economic
Cooperation and Development (OECD) based on the weekly data from 2000 to 2007. The
methods used to examine the presence of unit roots or weak form efficiency are Augmented
Dickey-Fuller test (ADF) test, Phillips-Perron (PP) test and Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
test. The outcomes of the study indicated that foreign exchange markets in OECD exhibited
weak form efficiency. By utilising the same methods, Mabakeng and Sheefeni (2014)
examined the weak form market efficiency for the foreign exchange market in Namibia. The
study was conducted based on three different monthly bilateral exchange rates, namely
nominal spot exchange rates of the European Currency Unit (EURO), the UK Pound (GBP) and
the US dollar (USD) from the year 1993 to 2011. The results of the study suggested that Namibia's
foreign exchange market was weak form efficient.

Moving on to another study by Kumar (2011) who tested the weak form market
efficiency in Indian foreign exchange market. The study obtained monthly data of the Nominal
Effective Exchange Rate (NEER) from April 1993 to June 2010. The author conducted the
analysis based on three individual and joint variance ratio tests. It was established that the
foreign exchange market of India did not demonstrate any characteristic of weak form market
efficiency. By employing unit root test and cointegration test, Firoj and Khanom (2018)
conducted a study with regards to the foreign exchange market of Bangladesh from January
2010 to November 2017. Seven different common exchange rates were used in the analysis,
namely Australian dollar, Canadian dollar, European currencies, United Kingdom pound
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sterling, Japanese yen, Swedish krona, and US dollar. The results showed that weak form
efficiency was presented on all the currencies thus indicate that these markets were weak
form efficient.

To sum up, the review of the literature revealed a mixed picture of empirical evidence
of weak form market efficiency of the foreign exchange markets in emerging countries.
Therefore, the purpose of this study is to re-examine the weak form market efficiency in the
selected foreign exchange markets. The rationale of the present study is to provide a wider
coverage of efficiency study in the emerging foreign exchange market.

3. ESTIMATION METHOD

Data

In this study, monthly data of exchange rate dated January 2010 to September 2020
were used in the analysis. The data were obtained from the Thomson Reuters DataStream.
Eight important Asian foreign exchange markets were selected in this study, namely China,
South Korea, Malaysia, India, Pakistan, Taiwan, Thailand, and Indonesia. The foreign exchange
rates adopted in this study were Chinese Yuan, South Korea Won, Malaysian Ringgit, Indian
Rupee, Pakistani Rupee, New Taiwan Dollar, Thailand Baht and Indonesian Rupiah, all vis-a-vis
the US dollar.

Methodology

To examine the weak form efficiency of emerging markefts, three tests were selected,
namely the Augmented Dickey-Fuller (ADF) test, Phillips-Perron (PP) test and Kwiatkowski,
Phillips, Schmidt, and Shin (KPSS) test. The hypothesis statements corresponding to these tests
are stated as follows:

ADF test:
Hy = There is unit root (weak form ef ficient)

H, = There is no unit root (not weak form ef ficient)

PP test:
Hy = There is unit root (weak form ef ficient)

H, = There is no unit root (not weak form ef ficient)

KPSS test:
Hy = The series is stationary (not weak form ef ficient)

H, = The series is not stationary (weak form ef ficient)

For ADF and PP tests, if the results of the study fail to reject the null hypothesis, i.e. there
is a unit root in the exchange rate series, the study concluded that the exchange rates of the
selected countries are weak form efficient. On the other hand, for KPSS, if the study rejected
the null hypothesis, it indicates that the exchange rate series are not stationary. Thus, the
foreign exchange market for that country is weak form efficient. Five percent (5%) statistical
significance level was used to determine whether the emerging markets were weak form
efficient. The details of the methods used in this study are reported as follows.
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Augmented Dickey-Fuller (ADF) Test

ADF is one of the unit root tests that tested the null hypothesis of unit root in a series. It
has been used by many researchers to examine market efficiency (see lbrahim et at., 2011;
Firoj & Khanom, 2018). Technically, the ADF test is carried out by inserting the values of the
lagged of the dependent variables in the equation (lbrahim et al., 2011). The fest is being
carried out in the form of the regression equation as below:

Ap = ag+ayt + pope—y + Xi_ i pi Bpe—i + & (1)

where p, denotes the time series, Ap denotes changes of series p, a, denotes the constant
variance, t denotes the linear fime trend and &, denotes the error tferm with the mean of zero
(Cooray & Wickremasinghe, 2008). Based on the equation (1), the null hypothesis of a unit root
is po equal to zero which is tested against the alternative hypothesis which states that p,< 0.

There are some drawbacks when using the ADF test. First, the ADF test is known fo suffer
from a very low statistical strength in differentiating between the real unit root process which is
po €quals to zero and near unit root process which is p, is close to zero. Next is the option for
lags p. If the chosen p is foo small, it will affect the test by autocorrelation and if the p is too big,
the testing power will be lower (Schwert, 1989; Fedorovd, 2016).

Phillips-Perron (PP) Test

PP testis a unit root test that is being used in time series analysis to test the null hypothesis
whether it consolidates infto one or not. The PP test corrects the f-statistic of the y coefficient
from the equation regarding to the serial correlation, expressed as below:

y=ut+tpyi,+e (2)

The correction made is non-parametric considering it uses an estimate of spectrum
when the ¢ = 0 which is robust to the autocorrelation and heteroscedasticity of unknown form
(lbrahim et al., 2011).

The focal PP t-statistic distribution is similar to the f-statistic critical value of the ADF test.
The difference between ADF and PP tests is essentially on how they manage with the serial
correlation and heteroskedasticity in the errors (Herranz, 2017). PP test generally have some
advantages against the ADF test. First, the PP test has more resistance against the common
forms of heteroscedasticity in the error term, &, (Herranz, 2017). The next advantage is that
there is no lag needed to be identified for the regression test. Nonetheless, one of the
disadvantages of the PP test is that it is sensitive towards structural breaks.

Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) Test

There are some arguments between economists regarding the usage of the common
unit root tests and suggested the needs of utilising another stronger test, i.e. a test that could
assess the null hypothesis of stationary against the alternative hypothesis of non-stationary
(Ilbrahim et al., 2011). In addition, the ADF and PP tests were found more likely to not reject the
null hypothesis of unit roots (Mabakeng & Sheefeni, 2014). Moreover, both the ADF and PP tests
have limitations of lower power and successive or persistent unit roots. Therefore, this study
includes the KPSS test as a confirmatory test. The KPSS test differs from both of the ADF and PP
tests as it assumes that the data frend is stationary, i.e. not in weak form efficient under the null
hypothesis (Worthington & Higgs, 2003). For instance, if the null hypothesis is rejected
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(accepted), it reaffirmed that the series is non-stationary (stationary) (lbrahim et al., 2011). The
KPSS statistics can be represented by the following equation:

KPSS =T 2¥T_, S2/352 (3)

where §? is the partial sum of deviations of residuals from the model mean, $? is an estimator
for the long run variance. The advantage of using the KPSS test falls on its capability to
differentiate a unit root and a near root process (Tang, 2012).

This study examined both the p-value and f-statistics in ADF and PP tests to confirm the
presence of the unit roots. The chosen level of significant for these three tests is 5%. If the -
statistics for ADF and PP tests are seen smaller than the critical values, then the study rejects
the null hypothesis of unit roots or weak form efficient. Similar approach goes to the p-value. If
the p-value is smaller than the 5% level of significance, the study rejects the null hypothesis of
unit roots and concludes that there is nonexistence of weak form efficiency. For KPSS test, if
the KPSS statistics is smaller than the critical value, the study fails to reject the null hypothesis of
stationary. Therefore, the study concludes that the foreign exchange market is not weak form
efficient.

4. RESULTS AND DISCUSSION

The results of the study are presented here.
Augmented Dickey-Fuller (ADF) Test

Table 1 reports on the results of the ADF test in the selected Asian foreign exchange
markets. The results showed that the t-staftistics of all the selected countries was greater than
its critical value which led the failure to reject the null hypothesis. Thus, it is concluded that the
selected Asian foreign exchange markets do have unit roots. The results confirmed that all the
chosen counftries were weak form efficient and their exchange rate were not predictable.

Table 1: Unit Root Tests: ADF

Foreign  Exchange Levels

Market (Country) t-statistics Critical value p-value (5%)
China -0.6674 -3.4281 0.9736
South Korea -2.4159 -3.4281 0.3704
Malaysia -1.2673 -3.4281 0.8932

India -1.5961 -3.4281 0.7921
Pakistan 0.5915 -3.4281 0.9995
Taiwan -2.9654 -3.4281 0.1442
Thailand -2.0155 -3.4281 0.5896
Indonesia -2.2033 -3.4281 0.4852

Source: Author’s estimation using Eviews.
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Phillip Perron (PP) Test

Table 2 shows the outcomes of the PP test. Same as the ADF, PP test was conducted in
frend and intercept at level. When comparing outcomes of the t-stafistics value and the
critical value, the study realised that the PP test had the same result as the ADF test. All the t-
statistics were larger than their critical values thus, the study failed to reject the null hypothesis.
Hence, it is proven again that unit roofs were presented in the selected Asian foreign
exchange markets. Therefore, the study concluded that these markets are weak form efficient
and exchange rates of these countries were not predictable.

Table 2: Unit Root Tests: PP

Foreign  Exchange Levels

Market (Country) t-statistics Critical value p-value (5%)
China -0.5450 -3.4281 0.9809
South Korea -2.6155 -3.4281 0.2738
Malaysia -1.4518 -3.4281 0.8832

India -1.6057 -3.4281 0.7883
Pakistan 0.2230 -3.4281 0.9981
Taiwan -3.244 -3.4281 0.0783
Thailand -2.199 -3.4281 0.4876
Indonesia -2.2764 -3.4281 0.4448

Source: Author’s estimation using Eviews.

Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) Test

Table 3 documents the results of the KPSS test. The KPSS test is a different test compared
to the ADF and PP tests. This test is used to determine whether the data is stationary or not
stationary over time. If the KPSS statistics are lower than its critical value, the study fails to the
reject the null hypothesis and concludes that the data is not stationary. Thus, this correlates
with the existence of unit roots (unpredictable systematic pattern). As can be seen in Table 3,
the study reported that exchange rates of China, India, Malaysia, Pakistan, Thailand, South
Korea and Indonesia were not stationary as the test statistics are larger than the critical value.
On the other hand, the KPSS test statistics for New Taiwan Dollar was smaller than the critical
value. Thus, the study failed to reject the stationary null hypothesis and revealed that the
exchange rates of Taiwan were stationary. This leads the study to believe that the Taiwan
exchange rate is predictable, and its foreign exchange market is indeed not weak form
efficient.

Table 3: Unit Root Tests: KPSS test

Foreign Exchange Market Levels
(Country) — vy

KPSS statistics Critical value
China 0.3757 0.1460
South Korea 0.1479 0.1460
Malaysia 0.3947 0.1460
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India 0.4189 0.1460
Pakistan 0.2577 0.1460
Taiwan 0.1256 0.1460
Thailand 0.3354 0.1460
Indonesia 0.3688 0.1460

Source: Author’s estimation using Eviews.

Result Discussion

As indicated by the ADF and PP tests, our study demonstrated that all the foreign
exchange markets of the selected countries were characterised by weak form efficiency.
However, in the KPSS test, our study revealed that Taiwan market was stationary and thus was
not weak form efficient. These results are in line with the study of Chiang et al. (2010) who
revealed the weak form market efficiency in Japan and South Korea, however, such
characteristics were not found in Taiwan. On the other hand, the results on Pakistan and India
were consistent with the study conducted by Noman and Ahmed (2009), and Wickremasinghe
and Kim (2008) where both countries were found to follow weak form market efficiency.
However, the outcome of the study by Kumar (2011) contradicted our findings where he found
that Indian foreign exchange market was not weak form efficient. In addition, the results of the
Indonesian foreign exchange market contradicted with the study by lyke (2019). Nonetheless,
itis consistent with Putra et al. (2016) who documented efficient market in five ASEAN countries,
namely Indonesia, Thailand, Malaysia, Singapore, and Philippines after the periods of global
crisis.

The EMH suggests that if the prices in the market supports the random walk theory, i.e.
weak form efficient, the uses of past price in predicting the future price is a waste of time as
the past information is already reflected in the security price. In other words, it implies that one
cannot obtain abnormal returns by taking advantage of searching for a security’s historicall
values. However, the results of this study revealed that Taiwan was not weak form efficient.
Findings of weak form inefficiency of the foreign exchange market lead to some important
implications. Among others, an inefficient foreign exchange market may require the
intervention of authority to identify the optima way to influence exchange rates, lower the
volatility of the exchange rate and assess the effect of several economic policies (Mabakeng
& Sheefeni, 2014). In addition, an inefficient foreign exchange market could potentially offer
excess returns to their investors (Wickremasinghe, 2005).

5. CONCLUSION

This study empirically examined the weak form efficiency in eight selected Asian
foreign exchange markets, namely China, South Korea, Malaysia, India, Pakistan, Taiwan,
Thailand, and Indonesia. Augmented Dickey-Fuller (ADF) test, Phillips-Peron (PP) test and
Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test were used to investigate the weak form
efficiency. The data used in this study was monthly data from January 2010 to September 2020.
The results of ADF and PP fests show that all the selected countries were in fact weak form
efficient. However, for KPSS test, all the selected foreign exchange markets were efficient in
weak form except Taiwan. These findings have important implications fo investors, fund
managers and policy makers. However, this study is limited to eight selected Asian foreign
exchange markets and employs the sample data from January 2010 to September 2020.
Future researches may consider including more emerging countries and cover longer period
of observations to generalise the results of the study. Finally, future research may include more
advanced methodology such as the multifractal detrended fluctuation analysis that can
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provide more precise explanation on the weak form market efficiency.
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