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1. Introduction

1

Before implementing the policies
of stock markets liberalization, emerging
stock markets were characterized,
primarily, as having low liquidity and thin
trading. In addition, these markets are
less attractive than developed markets,
as public funds are more expensive than
bank loans. In this context, financial
liberalization,
a
market
reform
recommended by the World Bank and
International
Monetary
Fund,
is
considered a solution for emerging
countries to improve their national
financial markets efficiency.
Since the liberalization of stock markets
since the mid-1980s, there was the hope
that the presence of foreign investors,
leading to increased liquidity and
transparency of the markets and provide
price
competition,
will
increase
information efficiency. However, previous
studies have not always been conclusive
on the effect of stock market liberalization
on the information efficiency of markets.
In theory, there are two types of results
often evoked.
First,
financial
liberalization
would lead to an intensification of
information efficiency due to the
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improved of three categories of
economical and financial indicators:
The quality of institutions,
information and regulations: these factors
make significant improvements because
investors often require, as compensation
for their capital contribution to emerging
markets, greater transparency and higher
quality financial reporting. Investment
conditions and laws that protect
shareholders should also be revised and
improve them. All these things involve
the application of international accounting
standards and appropriate regulations
relating to trading and the creation of new
institutions to ensure the smooth
functioning
of
financial
markets.
Together, these changes will help to
reduce information asymmetry between
foreign and domestic investors and to
eliminate
internal
trading
before
disseminating relevant information on
price movements.
Market
liquidity:
as
the
contribution of foreign capital increases
as a result of removing barriers from
investment (capital controls, exchange
rate and interest rates, restricting access,
limiting
foreign
holdings),
liquidity
conditions in emerging markets are
increasing
considerably.
Improving
liquidity provides both categories of
investors the posibility to exploit all
opportunities for arbitrage that may exist.
As soon as arbitrage opportunities
disappear from the market, prices will
return to their efficient levels. Note that
increased liquidity will accelerate the
speed of convergence market to
efficiency since the ajustated price to
new information will be instantaneous
and complete.
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The size and depth of the
market:
the
increase
in
size
(capitalization) and depth may also lead
to a higher level of market efficiency. For
example, the adoption of electronic
trading and listing, which did not happen
in many emerging markets before market
liberalization,
significantly
reduces
transaction costs and accelerates the full
incorporation speed of new information
into prices. Also, sources of markets
inefficiency diminish as market players
become more specialized.
Secondly, stock markets liberalization of
may also lead to inefficiency information.
Thus, many investors from a national
market and a greater information
asymmetry could amplify price deviations
from their fundamental value. In addition,
the high liquidity accompanied by free
mobility of capital flows could be a barrier
to market efficiency because it generates
bubbles (ie positive correlated return at
the begining and negative returns before
the start of bursting bubble). Finally,
increasing the irrational behavior of
market participants (herd behaviour /
group mentality, speculative transactions,
etc.) during the post-liberalization period
may also prevent or slow down the
efficiency process of convergence [Arouri
et al. (2010)].
The paper is structured as
follows. Section 2 presents studies that
have examined the link between stock
markets liberalization and weak form
efficiency hypothesis. Section 3 presents
the research methodology used. Section
4 describes the data. Section 5 discusses
the results of the estimation variances
ratio test proposed by Lo-MacKinlay.
Section 6 presents conclusions on the
impact of liberalization on the efficiency
of analyzed financial markets.
2. Literature review
In empirical studies, the authors`s
attention is focused mainly on changes in
weak form efficiency in the stock markets
before and after liberalization. Date of
financial liberalization is used to separate
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the two sub-periods. Null hypotheses that
were tested included, among others,
tests of autocorrelation and random walk
of returns.
Groenewold and Ariff (1998)
empirically tested the weak form
efficiency hypothesis in a sample of four
Asian emerging markets (Indonesia,
South Korea, Malaysia and Taiwan).
These authors attempt to explain
changes that occur in the informational
efficiency levels as a result of financial
liberalization.
Using
a
standard
regression between present and past
returns, autocorrelation tests and unit
root test, they showed that they reject the
hypothesis that emerging markets
become more efficient after financial
liberalization.
Kawakatsu and Morey (1999)
examine whether stock prices of nine
emerging markets behave better after
liberalization. In fact, they try to see if
past returns and risk rate have the power
for predictability of future returns using a
first order autoregressive model. It is
worth mentioning that they used unit root
tests to check the robustness of the
results obtained from tests of serial
correlation and data on financial
liberalization of Henry (2000), Kim and
Single (2000) as well as break points
between ante and post liberalization
periods. The authors found that their
sample of emerging markets are already
efficient, even before the liberalization
process is implemented. This means that
liberalization does not significantly affect
the emerging markets efficiency.
In contrast, using the variance ratio
test of Lo-MacKinlay (1988) to analyzed
the weak form efficiency hypothesis, Kim
and Single (2000) showed that market
liberalization has led prices to behave
more efficiency in emerging markets. In
other words, evidence of reduced
dependence between price movements
during the most recent period suggests
that market liberalization leads to more
efficient markets.
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Nguyen and Fontaine (2008)
investigate
whether
stock
market
liberalization has led to improved weak
form efficiency on emerging stock
markets from eight countries (Argentina,
Brazil, Chile, Colombia, Malaysia,
Mexico, Thailand and Venezuela) by
using monthly returns of indices. They
used a dynamic model to measure
predictability returns and found that stock
markets in Mexico and Venezuela have
been engaged in a process of gradual
convergence
towards
weak
form
efficiency, after initially had short periods
of inefficiency in the early period. By
contrast, stock markets in Chile and
Colombia have begun with several short
periods of efficiency, but they have
become ineffeciently by the end of the
period under review. The other markets
kept their efficiency, as they have been
efficiente, even before the actual
liberalization, the obtained results are
consistent with the findings of Kawakatsu
and Morey (1999). Using a dummy
variable regression, they found significant
links between market liberalization and
information efficiency, but could not
reach a clear conclusion on the impact of
liberalization (positive / negative) as the
empirical results tend to be specific to
each country. These results do not
change when control variables are taken
into account.
Cajueiro et al. (2009) analyzes the
impact of financial liberalization on weak
form efficiency in the Greek stock market.
In their research was used the
generalized Hurst exponent (GHE) on the
daily closing stock index for the period
January 1987 to April 2005. They
concluded that the implementation of
liberalization process has a positive
impact on the degree of stock market
efficiency in Greece.
Overall, the empirical results illustrate the
differences
between
economic
expectations regarding the impact of
financial liberalization.

3. Methodology research
In order to analyze the weak
form efficiency hypothesis, we used the
variance ratio test proposed by Lo and
MacKinlay (1988, 1989). This test is
based on the fact that, for a series that
follows a random walk, variance
differences of order k is k times the
variance of its first differences [BelaireFranchi and Contreras (2004)].
The hypothesis to be tested is:
H0: series follows a random walk
H1: the series does not follow a random
walk.
Let {Xt} be a time series, t = 1,2,3
... T. The variance ratio statistic of k order
difference is defined as:

σˆ 2 ( k )
VR ( k ) =
σˆ 2 (1)
where:

σˆ 2 (k ) =

1
m

T

∑ (X
t =k

t

− X t − k − kµˆ ) 2

k (T − k + 1)(T − k )
T
1 T
µˆ = ∑ ( X t − X t −1 )
T t =1

m=

and:

σˆ 2 (1) =

1 T
( X t − X t −1 − µˆ ) 2
∑
T − 1 t =1

The statistical testof M1(k) is:

M 1 (k ) =

VR(k ) − 1
φ (k ) 1 / 2

Under the assumption that the
residues are independent and identically
distributed following a normal law,
statistics converge in probability to zero
and has the asymptotic distribution:

φ (k ) =

2(2k − 1)(k − 1)
3kT

In order to take account of the
conditional heteroscedasticity displayed
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by Xt series (ARCH-type variance), LoMacKinlay calculate a new statistic:

M 2 (k ) =

VR(k ) − 1
φ * (k )1 / 2

where:

 2(k − j ) 
φ (k ) = ∑ 
δ ( j)
k 
j =1 
2

k −1

*

∑
δ ( j) =

T
t = j +1

( X t − X t −1 − µˆ ) 2 ( X t − j − X t − j −1 − µˆ ) 2

[∑

( X t − X t −1 − µˆ ) 2
t =1

T

]

2

.

4. Data
To test various aspects regarding
the behavior of stock market indices,
following the implementation of the
capital markets liberalization, we used

daily closing rates of the six indices from
emerging capital markets of Europe:
Hungary (BUX), Poland (WIG), Czech
(PX), Slovenia (SIB), Slovakia (SAX) and
Romania (BET) (table 1).
Analyzed time interval begins on
the first day of listing of each index and
ending on June 30, 2011 (except for the
Slovenian stock exchange index). All of
these indices closing values are collected
from Datastream database and are
denominated in local currency.
We analyzed the informational
efficiency of stock markets ante-,
respectively post- liberalization. We
considered the breaking point the official
date of capital markets liberalization
(Table 1).

Table 1: The sample of analyzed stock exchange indices

Source: Author`s processing

Based on these data we
calculated the logarithmic daily returns
using closing prices of each trading day,
as follow:

 C 
Ri ,t = ln i ,t  ;
C 
 i ,t −1 
where:
Ri,t – return ratio of index i at moment t
Ci,t – closing price of index i at moment t
Ci, t-1 - closing price of index i at moment
t-1.
5. Empirical results
Lo-MacKinlay test was applied to
both the initial data and on the corrected
data, respectively before and after the
implementation of financial liberalization.
Data was processed by using the R
program.

As for the test statistics: M1 and
M2, it follows asymptotically standard
normal-law. As a result the calculated
values are compared with tabular values
for 1% significance threshold, 5% and
10%: 2.576, 1.96, respectively 1.645. If it
exceeds the interval for the critical
values, then the statistic is significant.
Random walk hypothesis is rejected only
if there are more than 2 rejection to any
of the three thresholds of significance
(1%, 5% and 10%).
Overall, poor trading leads to the
rejection of random walk hypothesis. The
only stock market that accepts the null
hypothesis is stock market in Slovakia
(for all holding periods) (Annexe 1) in
pre-liberalization period. In the following
period more markets support the random
walk hypothesis: Hungary and Czech
Republic (both heteroscedastic and
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homoscedastic
series), respectivelly
Romania (for heteroscedastic series)
(Annexe 2).
Elimination of thin trading results in
accepting the random walk hypothesis by
all analyzed emerging markets, both
before and after liberalization (except
Polish and Slovenian stock markets that
reject the null hypothesis only for periods
of possession that k = 10,20,40,
respectivelly k = 5,10,20).
6. Conclusion
Previous
studies
draw
our
attention to the fact that thin and
infrequent trading, which characterized
developing markets, also induce a series
of errors among the results. Thus, the
ratio variance test was applied to both

the initial indices and on the corrected
ones, respectively before and after the
stock markets liberalization. There is a
difference
between
the
outcomes
obtained for unadjusted data and
corrected series, which confirm the fact
that the six analyzed indices sufffer from
the phenomenon of infrequent trading.
However, following the finalization of
liberalization process, all markets are
weak form efficiency.
Test results are consistent with
the findings obtained by Kim and Single
(2000) and Cajueiro et al. (2009): there is
a positive link between the emerging
stocck markets liberalization and weak
form efficiency hypothesis.
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Annex 1: Lo-MacKinlay results for the pre-liberalization period

Source: Author`s calculations in R
Note: *, ** and *** represent the rejection of the null hypothesis for significance levels of 1%, 5%, 10%.
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Critical values for the test are: 2.576 (1%), 1.96 (5%) and 1.645 (10%).
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Annex 2: Lo-MacKinlay results for the post-liberalization period

Source: Author`s calculations in R
Note: *, ** and *** represent the rejection of the null hypothesis for significance levels of 1%, 5%, 10%.

3

Critical values for the test are: 2.576 (1%), 1.96 (5%) and 1.645 (10%).

