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TESTING OF WEAK FORM

OF EFFICIENT MARKET
HYPOTHESIS: EVIDENCE FROM
THE BAHRAIN BOURSE

Abstract

Efficient market hypothesis (EMH) states that financial markets are “information-
ally efficient”, implying that current prices fully reflect all available information.
The present study aims at testing the weak form of market efficiency of the indi-
vidual stocks listed on the Bahrain Bourse for the period 2011 to 2015. Weak form
of EMH is tested using the Kolmogorov-Smirnov goodness of fit test, run test and
autocorrelation test. The K-S test result concludes that in general the stock price
movement does not follow random walk. The results of the runs test reveals that
share prices of seven companies do not follow random walk. Autocorrelation tests
reveal that share prices exhibit low to moderate correlation varying from negative
to positive values. As the study shows mixed results, it is difficult to conclude the
weak form of efficiency of Bahrain Bourse.

random walk, efficient market hypothesis, run test,

Keywords
autocorrelation test

JEL Classification G100, G140

INTRODUCTION

Efficient market hypothesis (EMH) states that financial markets
are “informationally efficient”, implying that current prices fully
reflect all available information. According to Fama (1970), there
are three forms of EMH. They are: “weak”, “semi-strong” and
“strong”. Weak form states that prices already reflect all past public-
ly available information. Semi-strong EMH states that price chang-
es reflect past information, as well as reflect new public informa-
tion. Strong EMH claims that prices instantly reflect even hidden
or “insider” information.

The present study tests the weak form of EMH of the individual
stocks listed on the Bahrain Bourse for the period 2011 to 2015.
Bahrain Stock Exchange established in 1987, officially began op-
erations in 1989, with 29 listed companies and a manual trading
system. However, in 2010, Bahrain Bourse (BHB) was established
as a shareholding company to replace Bahrain Stock Exchange.
The market capitalization of the Bourse at the end of 2015 was BD
7, 199, 907, 825 with 46 listed companies. The Bahrain All-Share
Index lists shares under six sectoral indices: commercial banks, in-
vestment, insurance, services, industrial and hotels and tourism.
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1. LITERATURE REVIEW

A study into the literature reveals large number
of publications having examined the existence of
the EMH theory in various developed and unde-
veloped markets with varying results (Ananzeh,
2014). Igbal and Mallikarjunappa (2008, 2010,
2011) studied on Indian Stock Market and found
that Indian Stock Market is not efficient in weak
and semi-strong form.

Awan and Subayyal (2016) studied six stock ex-
changes in Gulf region (Oman, UAE, Kuwait,
Saudi Arabia, Bahrain and Qatar) for the period
2011 to 2015. The results provide evidence that
the stock prices at the Gulf markets do not follow
the random walk model. Asiri (2008) measured
the performance of the Bahrain Stock Exchange
(BSE) by applying the Dickey Fuller unit root tests,
the ARIMA model, and exponential smoothing
techniques.

Dahel and Laabas (1999) compared the stock mar-
kets of Bahrain, Kuwait, Saudi Arabia and Oman.
Rao and Shankaraiah (2003) investigated the stock
market efficiency and suggested strategies for Gulf
Co-operation Council (GCC) stock markets. They
concluded that these markets were neither de-
veloped nor informationally efficient and recom-
mended that there must be better networking be-
tween these markets.

Sharma (2005) tested the daily returns series of
Gulf Co-operation Council (GCC) stock markets
and reported that the returns follow a normal
distribution.

Elango and Hussein (2007) examined market
efficiency across the stock markets in the GCC
countries using daily indices data from October
2001 to October 2006. Kolmogorov-Smirnov test
has been applied for analysis and the study re-
jects the null hypothesis that the returns follow
a normal distribution for all seven markets. Run
test has been used for randomness. It is con-
cluded that the market is not efficient in its weak
form.

Very few studies (Solnik, 1973; Ang & Pohlman,
1978; Buttler & Malaikah, 1992; Rao & Shankaraiah,
2003; Moustafa, 2004) have tested the efficiency

of individual stocks. Using serial correlation test,
Solnik (1973) investigated market efficiency for
234 securities in eight major European stock mar-
kets using daily prices.

Ang and Pohlman (1978) examined 54 stocks of
five stock exchanges of Japan, Singapore, Australia,
Hong Kong and the Philippines and concluded
that the markets are slightly efficient in the weak-
est form.

Moustafa (2004) analyzed the weak form efficien-
cy of United Arab Emirates (UAE) stock market
by observing the behavior of stock prices. Three
years data were considered from October 2, 2001
to September 1, 2003. Using nonparametric run
test on 43 stocks of the Emirates market and the
study concluded that stocks didn’t follow the nor-
mal distribution.

2. RESEARCH GAP

There have been very few studies (Gharaibeh
& Hammadi, 2013; Hawaldar, 2015; Hawaldar
2016a; Hawaldar, 2016b; Hawaldar, Shakila, &
Pinto, 2017) on Bahrain Bourse. This has lead the
researchers to undertake the present study and
contribute to the existing literature on weak form
of market efficiency of Bahrain Bourse. The study
tests the weak form efficiency of the EMH for in-
dividual securities listed on the Bahrain Bourse
using run test, Kolmogorov-Smirnov test and au-
tocorrelation test.

3. OBJECTIVES
OF THE STUDY

Based on the review of literature, the following ob-
jectives are set and hypotheses are developed to fill
the research gap in Bahrain Bourse.

1. To test the weak form efficiency of individual
stocks listed on Bahrain Bourse.

2. To examine the randomness of individual
stock prices.

3. To test the independence of individual stock
price changes.

377
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Hypotheses

HOI: The individual stock prices follow a random
walk.

Hal: The individual stock prices do not follow a
random walk.

HO02: The individual stock prices are efficient in
weak form of efficient market hypothesis.

Ha2: The individual stock prices are not efficient
in weak form of efficient market hypothesis.

HO03: The price changes in individual stocks are
independent.

Ha3: The price changes in individual stocks are

not independent.

4. METHODOLOGY

The present study uses daily prices of the compa-
nies listed in the Bahrain All Share Index. The pe-
riod of study is from 2011 to 2015. The sample con-
sists of 43 companies listed on the Bahrain Bourse
for which data are available.

The stock returns are defined as follows:

B Logpt

R - s
Logpt—l

; ¢))
where R, is the return at time ¢, Logpt is the log-
arithmic price at time ¢ and Log, , is the loga-
rithmic at time #—1.

The study analyzes and tests the weak form of ef-
ficiency for the individual stock movements.
Weak form of EMH is tested using the run test,
Kolmogrov-Smirnov goodness of fit test and au-
tocorrelation test.

Run test: run test is a nonparametric test. It is a
statistical procedure that examines whether a
string of data is occurring randomly given a specif-
ic distribution (Pandey, 2003; Elango & Hussein,
2007; Omar et al., 2013). The run test analyzes the
occurrence of similar events that are separated by
events that are different. The mean and variance is
calculated as follows:
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The standard normal Z-statistic used to conduct a
run test is given by:

_ Observed — Expected

Variance

Kolmogrov-Smirnov goodness of fit test (K-S test):
the K-S test is a nonparametric test and is used to
determine how well a random sample of data fits
a particular distribution (Mobareket et al., 2008;
Salam, 2013).

Z )

me|F(x) =S, (x)| <D

n,a*

®)

Autocorrelation: Autocorrelation is defined as
a mathematical representation of the degree
of similarity between a given time series and a
lagged version of itself over successive time in-
tervals (Hamid et al., 2010). A higher value of
autocorrelation indicates greater correlation in
values. Fama (1970) proposes that by using a less
restrictive condition of submartingale sequence,
low serial correlation may persist in an efficient
market.
m p2k

LB:n-(n+2)zn_k

k-1
where P* — auto-correlation coefficients
at lagk , n - sample size.

~ 1, 6)

Descriptive statistics of the returns of the list-
ed companies on the Bahrain Stock Exchange
is presented in Table 1. Delmon Poultry Co.
(POLTRY) records the highest mean returns of
1.528%. The returns of companies that have thin
trades are GLOBAL, INVCORP, TAKAFUL,
UFC and UPI. Bahrain Telecommunication
Co. (BATELCO) having the highest number of
trading days has a mean return of -0.057% with
standard deviation of 1.272%. The Bahrain All
Share Index records a mean return of -0.013%
and standard deviation of 0.455%. The results for
GLOBAL, TAKAFUL and UPI are not arrived at
due to lack of data.



Investment Management and Financial Innovations, Volume 14, Issue 2, 2017

Table 1. Descriptive statistics of stock returns

Source: authors’ calculations.

Company

N

Mean (%)
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Table 2. Results of K-S test

Source: authors’ calculations.

Results of the Kolmogorov-Smirnov test

Company Z-value p-value Company Z-value p-value
ABC 3.377 0.000* CPARK 2173 0.000*
AHLIA 2.609 0.000* DUTYF 5.504 0.000*
ALBH 7087 0.000" ESTERAD 5402 0.000%
ARIG 4.230 0.000* FAMILY . 1.701 0.006*
AUB 6.487 0.000* GFH 6.108 0.000*
BANADER 3.379 0.000* INOVEST 3.701 0.000*
BARKA 5.468 0.000* INVCORP 0.456 0.985
BASREC 2.060 0.000* ITHMR 7.751 0.000*
BATELCO 7.342 0.000* KHCB 8.222 0.000*
BBK 6.064 0.000* NASS 7.215 0.000*
BCFC 4.303 0.000* NBB 5.226 0.000*
BFM 2.840 0.000* NHOTEL : 2.467 0.000*
BHOTEL 1.774 0.004* POLTRY 1.447 0.030*
BISB 4.992 0.000* SALAM : 6.996 0.000*
BKIC 2.703 0.000* SEEF 7.578 0.000*
BMB 0.872 0.433 TRAFCO 3.401 0.000*
BMMI 4.192 0.000* UFC 0.368 0.999
BHN 0.846 0.471 UGB 2.440 0.000*
BTC 2.894 0.000* UGIC 2.653 0.000*
CINEMA 2.378 0.000* ZAINABH 2.124 0.000*

Note: *significant at 0.05 level.

Table 2 presents the results of Kolmogorov-
Smirnov goodness of fit test (K-S test). It provides
evidence whether or not the distribution confirms
to a normal distribution. Results for 40 out of 43
companies are available. The K-S test result shows
0.000 significance at 0.05 level for 36 out of 43
stocks. This indicates that the frequency distri-
bution of the daily prices of the shares does not
fit normal distribution, thereby rejecting the null
hypothesis and concluding that the share price
movements do not follow random walk model ac-
cording to the K-S tests (refer to Hal). The results
for GLOBAL, TAKAFUL and UPI are not arrived
at due to lack of data.

Table 3 presents the results of the run test for the
companies listed in the Bahrain Stock Exchange.
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The p-values for Arab Banking Corporation
(ABC), Aluminum Bahrain B.S.C (ALBH), Al
Baraka Banking Group (BARKA), GFH Financial
Group (GFH), INOVEST, National Bank of
Bahrain (NBB) and Al Salam Bank - Bahrain
B.S.C (SALAM) is less than 0.05 and hence re-
ject the null hypothesis. It can be concluded that
share prices of these companies do not follow ran-
dom walk (refer to Ha2). The results for GLOBAL,
TAKAFUL and UPI are not arrived at due to lack
of data.

From Table 4, it can be observed that results are
obtained for 39 of 43 companies. The share prices
exhibit low to moderate correlation. The results
for the individual companies are mixed, vary-
ing from negative to positive values. Ahli United



Table 3. Results of run test
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Source: authors’ calculations.
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Table 4. Results of autocorrelation of individual stocks

Source: authors’ calculations.
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Table 4 (cont). Results of autocorrelation of individual stocks

2 3 . 4 5 6 7 8 9 10 noo12 13 14 15 16

0186 | —0.091 | 0031 | 0187 = -0.181 . -0.163 . -0.004 . 0. 0097 | —0.089 @ -0.169

0.019% | —0.002% | —0.007* | 0.084* = 0.003* . —0.008* : —0.002 0023 0017 . -0.070

ESTERAD

0125 i ¢ 0.146* : 0.011* : 0.009* 0.071* 0.067*

FAMILY ©0.053 ~0.148 0.141 0.251 §—0341 §—0280§

GFH

INOVEST ~  0.000 §—0042 . 0130 0.008 = 0.038 = 0.041 §—0067§ 0.028 O

INVCORP  0.025 §—0.126§-0236§ - - -

ITHMR ©0.049 . 0018 0028 | -0.028 0.001 0.016  0.053 = -0.003 = 0.007 0016 | -0.032 = -0.043
KHCB . 0.036 . 0.099% | —0.047* . 0.059* 0.022 ~0.010 . 0.034 = 0.036 = -0.040

NASS 0013 0052 -0.033 | -0.097* | —0.094* ~0.051% = ~0.014*  0.022*

NBB 0213+ 0121 0.011* §—0.048*§ 0.073* §—0025* : —0004*§ 0.042¢

NHOTEL %—0087 0.102 0239 0058 = 0333 | 0319 . 0012 . 0.063 %—0080

POLTRY = 0.098 ~0.038 ~0.138 0.052 ~0.076 0.048 ~0.268 ~0.101  0.068 ~0.113 | 0.008 ~0.032 0.137 0.068

SALAM 0.115* §—0.027*§ 0.075* = 0.021* ;—0.008*§ 0.041% 0.065* 0.043* 0.011*

SEEF -0.096* - 0.01* | 0.011* @ 0.081* = 0.036* = —0.022* 0.053* . 0.006* = -0.002* | 0.012*
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bank (AUB), Bank of Bahrain and Kuwait (BBK),
National Bank of Bahrain (NBB), Al Salam
Bank - Bahrain B.S.C (SALAM), Seef Properties
B.S.C (SEEF), United Gulf bank (UGB) have sig-
nificant correlation values throughout the 16
lags. Aluminum Bahrain B.S.C (ALBH), Esterad
Investment Co. (ESTERAD), GFH Financial
group (GFH), NASS Corporation (NASS),
Khaleeji Commercial Bank (KHCB) exhibit sig-
nificant correlation values from lag 3 onwards.
Share price movements of Al Baraka Banking

Group (BARKA), Bahrain Commercial Facilities
Co. (BCFC), Bahrain Duty Free Shop Complex Co.
(DUTYF), Bahrain Family Leisure Co. (FAMILY)
and United Gulf Investment Corporation (UGIC)
exhibit significant correlation during some lags.
Investcorp Bank (INVCORP) presents correlation
only for few lags due to insufficiency of data. Only
6 of 39 companies show significant correlation val-
ues, hence, in general, the null hypothesis is reject-
ed. It can be concluded that price changes in indi-
vidual stocks are not independent (refer to Ha3).

CONCLUSION

The present study aims to test the weak form of efficiency of the individual stock listed on Bahrain
Bourse for the period 2011 to 2015. Delmon Poultry Co. (POLTRY) records the highest mean returns of
1.528%, while the Bahrain All Share Index records a mean return of —0.013%. The K-S test result conS
cludes that in general, the individual stock returns do not follow random walk. Run test shows that the
successive price changes are not random (Elango & Hussein, 2007).

Autocorrelation tests reveal that share prices exhibit low to moderate correlation varying from negative
to positive values. The results of the tests do not support the randomness of the returns of the individual
stocks. Therefore, it is difficult to conclude that successive returns of the stocks listed on Bahrain Bourse
follow a random walk. These conclusions are similar to Solnik (1973), Rao and Shankaraiah (2003),

Moustafa (2004), and Elango and Hussein (2007).
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