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Abstract

Over the last few decades, academic research on market efficiency has taken a leading position in the field of
financial theories. The objective of this paper is to present contradictions within the evidence about market
efficiency and discuss efficiency measurement as an emerging approach. The paper presents the evolution of
research and also the lack of convergence between evidence provided by the literature and the lack of consistent
arguments for explaining them. The paper also presents a framework that illustrates intermediate levels of
efficiency and the first approach designed to measuring market efficiency. Finally the paper points out that
divergences amongst the empirical evidence found in the literature should be considered as a key issue and further
efforts should focus on specific conceptual elements inherent to its operationalization. Therefore, econometric
models should not be given the exclusive responsibility of explaining market efficiency, nor possibility of
incorporating alternative epistemological perspectives into the efficient / inefficient duality should be kept outside.

Keywords: market efficiency, partial efficiency, measurement of efficiency
1. Introduction

Over the last few decades, financial research has evolved significantly from empirical studies on the efficiency
of stock markets, contributing to modern portfolio theory, investment analysis, risk management, and
international integration of the capital markets. However, the evidence found in both international and Brazilian
literature is not convergent with each other and its causes have been attributed to the methodological procedures,
the time intervals investigated, the frequency of the series and the types of series used. The objective of this
paper is to present contradictions among evidence about market efficiency and discuss an emerging approach for
academic research in this field.

The theoretical relevance of the studies on market efficiency is related to understanding the behavior of the stock
markets, as well as to the developments generated by the expansion of the scope of research in the area of
finance. The Efficient Market Hypothesis (EMH) is certainly one of the most relevant investigative strands for
the modern theory of finance. Its research has been boosted by both its theoretical perspectives and its practical
applications.

Due to its importance, EMH has been extensively tested over the last decades. Comments on the conceptual
components of EMH can be found in Malkiel (1992). For this author, a market is considered efficient if it is able
to reflect all relevant information in the process of determining stock prices. A broad review of the main
theoretical and empirical aspects related to market efficiency was elaborated by Fama (1970). For this author, in
an efficient market, all available information will be fully reflected in stock prices and the proper
operationalization of stock market research needs to consider it to be efficient and in balance.

Comments on this theoretical-empirical review can be found in Leroy (1976), who suggests a conceptual
imprecision about market efficiency in which a market should be considered efficient when all the information
needed to predict future stock prices is reflected in its current prices, rather than considering all available
information. Although Fama (1976) corroborated this new definition, the original one presented in 1970 has been
predominantly accepted and diffused within the literature.
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2. Market Efficiency

In the vast literature regarding market efficiency, early contributions to empirical studies on stock price behavior
are attributed to Bachelier (1900), Cowles (1933), Working (1934), Williams (1938), Kendall (1953), Roberts
(1959), Working (1960), Granger and Morgenstern (1963) and Samuelson (1965) (CAMPBELL; LO;
MACKINLAY, 1997).

The EMH was mathematically formalized in the 1960s, through a model designed to represent the process by
which time series of stocks prices would not present predictable patterns of behavior that could be successfully
forecast considering only their past values. The contribution made by Samuelson (1965) is an important
breakthrough for the theoretical notion about informational efficiency. This contribution was based on the
understanding of efficiency stemming from the assertion that stock prices behave in a random manner.
Comments that support this perspective can also be found in Ceretta (2001).

From this theoretical notion of efficiency, one can expect that successive changes in the prices of shares traded in
an efficient stock market should behave independently from one another, and no investor could use such
information (which is publicly available) to earn extraordinary future gains. Campbell, Lo and MacKinlay (1997)
argue that changes in prices must be unpredictable but, in addition, prices must fully incorporate the expectations
as well as the information available.

Given the assumption that any given stock market is considered efficient and in equilibrium, the expected
financial returns (for a certain instant of time) arising from changes in stock prices should reflect all available
relevant information up to that date. In a conceptually efficient stock market, no evidence should be found about
serial relations between present and past returns, considering it would stand against unpredictability and
independence and statistically significant autocorrelations could be characterized.

A detailed presentation of this conceptual expectation can be found in Cuthbertson and Nitzche (2004). If time
series of stock returns have evidence of autocorrelation, EMH has been violated, since the error obtained may
exert a predictive effect in relation to future returns. Fama (1991) goes even further on these matters, pointing
out that market efficiency assumes that returns are unpredictable from past returns or any other past variables. If
stock prices can be predictable (absolute or partially) through the use of available information, then EMH cannot
be sustained because of the unequivocal inefficiency evidence found.

3. Conceptual Dimensions on Market Efficiency

A significant amount of the empirical research carried out to study EMH, as well as several theoretical constructs
developed over the last three decades regarding the behavior of stock markets, has assumed that these markets
can be efficient and therefore unexplored opportunities would be quickly disappearing. Market efficiency can be
considered in different conceptual dimensions. Akhter and Misir (2005) and Simons and Laryea (2006) present
the characteristics of the three conceptual dimensions associated with EMH as follows:

« Allocational efficiency;
* Operational efficiency;
* Informational efficiency.

The research carried out to focus on allocational efficiency seeks to analyze if the financial resources are
allocated in projects that have more adjusted risk/return ratios. Operational efficiency research aims to analyze
whether transactions are carried out quickly, correctly and with low acceptable cost. Research on information
efficiency aims to analyze if the stock reflects all relevant available information into its prices. Informational
efficiency has been the prevailing focus of research considered for empirical investigations on EMH.

Informational efficiency is characterized by Verma (2005) as the one that investigates the ability to predict future
changes in stock prices based solely on information as related to the notion of efficiency. The analysis of this
definition of informational market efficiency covers a judicious set of assumptions, as well as demands a
sophisticated and robust methodological approach. Simons and Laryea (2006) present several considerations
about the scope and diversity of topics contained in the financial literature from which it is argued that there is a
tendency to choose informational efficiency when discussing market efficiency.

A contextualization of this conceptual perspective about international informational market efficiency can be
found in Malliaris and Urrutia (2003). International market efficiency is presented as the one in which globally
traded stock prices reflect all available information about world economic activity.

Commenting on the premises of stock price behavior in the context of an efficient stock market, Sharma (2006)
points out that, among the general theoretical assumptions made, all traded shares in a given stock market should
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be almost perfect surrogates. The acceptance that all the shares traded in a stock market seem to be almost
perfect surrogates of one another suggests that such market should present the following characteristics:

* Large number of traded shares;

« Significant amount of trade operations;

* Large number of both individual and institutional investors;
» Significant amount of financial resources;

* Ensure symmetrical disclosure of information;

* Equilibrium.

If any given individual stock traded in a stock market is to behave in a manner which is consistent with the
notion of efficiency and market equilibrium, it must be uninterruptedly considered for trading over a certain
period of time. It is necessary to emphasize that the presence of these characteristics is not enough to assure the
acceptance of the EMH, nor to eliminate the need to carry out empirical investigation designed to corroborate it
or to refute it.

4, Characteristics of Returns

Within the various research operational possibilities, the observable returns in a stock market can refer to
different types of assets, namely:

* Individual stock returns;
» Market index returns;
* Portfolio returns.

The literature presents two main alternative operational methodologies for the calculation of returns. The first
one is responsible for calculating simple returns. The second one operationalizes the calculation of compound
returns.

The simple return calculation is operationalized through a conventional formula designed to represent its rate of
change, highlighted below:

P-P_
th t t-1 (1)

Where,

R — Return

P — Stock price
t — Index of time

The calculation of compound returns is operationalized through the representation of stock prices in logarithm.
This approach can be accomplished through two different formulas, namely:

Rt = IOg Pt - IOg Pt—l (2)

Or
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Where,

R — Return

P — Stock price
t — Index of time

In Costa Jr. and O'Hanlon (2000) and in Dritsaki (2005) are presented several arguments that support the adoption of
returns calculated through the procedure expressed in logarithm as the most likely to be normally distributed. Sharma
(2006) adds emphasizing that the use of this approach reduces the bias arising from changes in stock prices due to
their increasing. From this expectation, it is assumed that the various parameters calculated have robustness.

When adopting a specific methodology for the calculation of returns, it is necessary to consider some operational
peculiarities inherent to the periodicity of the calculated returns or the type of financial asset investigated. In this
sense, several alternative procedures for the calculation of individual stock returns and stock market indices can be
pointed out in comparison to the calculation of the return regarding stock portfolios. Taylor (2005) points out that a
daily return from individual stocks (similarly to daily returns on market indices), is rarely in the range of -10% to
10%, and therefore, it would be surprising if some important conclusion depended on the choice of the returns
calculating method. Given the magnitude of daily returns, the results obtained tend to behave indifferently in relation
to the calculation method used.

In the case of stock portfolios returns, specificities deriving from each of the alternative modalities can be found.
Campobell, Lo and MacKinlay (1997) present arguments about them. For these authors, the simple return of a stock
portfolio is obtained by summing the various simple returns inherent to each of the individual shares proportionally
weighted, unlike the composite return of a stock portfolio that does not have this same mathematical property, since
that the log of a sum is not equal to the sum of logarithms.

The acceptance of market efficiency implies that the series of returns follow a Random Walk trajectory, unlike the
acceptance of the influence of exogenous factors on the process of future returns. The absence of unpredictability on
a series of returns is presented by Robinson (2005) as a factor that contributes to the reduction of its amplitude and its
liquidity, since investors unfamiliar with its operation will refuse to participate in operations in such markets. Another
relevant problem is presented by Ojah and Karemera (1999). For these authors, the presence (or absence) of the
properties of a Random Walk trajectory in the series of stock returns has important implications for trading strategies,
as well as for pricing models.

The acceptance of EMH does not formally require that stock market prices be the same as the baseline values, but it
does require that the discrepancies between these values are not biased. To the extent that these discrepancies are
random, the traded shares may be undervalued or overvalued at any instant of time.

Another relevant construct for the understanding of the market informational efficiency is associated with future
prices forecast errors. In Cuthbertson and Nitzche (2004), references are made about the prediction errors inherent
characteristics (zero mean and not correlated with any information that was available at the instant of time in which
the forecast was made), assuming the following representation:

Pt+1 = EtPt + ng (4)

Where,

P - Price

E - Predictability factor
€ - Error

t— Index of time
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Through this model, it can be observed that the future price is presented as a function of the predicted price at the
previous time instant added to the error. Ferson, Heuson, and Su (2000) present a focused discussion on
predictive capacity over future returns by comparing regressions that consider daily returns relative to
regressions that consider returns over longer time intervals. According to these authors, the R? values obtained
were larger, because the expected returns are more persistent than the returns themselves.

This distinction is important because it reveals the influence of particularities inherent to returns, especially
considering the presence of long-term structural factors that will exert an influence on returns more consistently
than only the daily variations in the negotiation process and that may be used to predict future returns.

Regarding the possibility of using past returns to predict future returns, Costa Jr., Leal and Lemgruber (2000)
point out that the predictability of future returns may be due to three distinct factors and that each of these factors
has its own characteristics and should be considered as dimensions, independent of each other, but all of them
being capable of causing disruption of EMH:

* Rational changes in market expectations;
* Inefficiency;
* Anomaly.

Rational changes on market expectations can be generated from abrupt paradigmatic ruptures. Inefficiency is
understood as the possibility of obtaining extraordinary gains based on available information. Anomalies can
also make extraordinary gains. Anomaly is defined by Neves and Leal (2004) as being the statistically significant
difference between the observed average return of an asset, associated to certain specific characteristics, and the
expected return through a specific pricing model for this same asset.

It should be emphasized that the distinction between inefficiency and anomaly has been no easy task to be made.
The distinction between anomaly and inefficiency is presented by Robinson (2005) as an issue open to
discussion among academics and that the literature still lacks clearer definitions of market imperfection and
market anomaly.

Several definitions of anomalies can be found in the literature, some of which contain different terminologies.
For Cuthbertson and Nitzsche (2002), anomalies are rational investors' irrationalities or inability to equate fair
value with the effective price. For both Bodie, Kane and Marcus (2000), and Neves and Leal (2004), anomalies
are considered as evidence inconsistent with EMH, as risk factors can affect the return of assets and be used as a
basis for the development of investment strategies that generate superior returns.

Inefficiency is associated with the possibility of identifying temporary opportunities of higher gains by some
investors to the detriment of the others, while anomaly refers to the identification of some characteristic (or risk
factor) that can be considered for the elaboration of investment strategies that does not disappear or even has
regularity.

In essence, an anomaly should be considered as market inefficiency, as it violates the notion of randomness and
unpredictability about future returns, but it contains elements unrelated to the assumptions of market rationality.
On the other hand, inefficiency can not be conceptually considered as an anomaly because, although it is a
violation of the notion of randomness and unpredictability about future returns, it tends to disappear, based on
the rational decisions of market agents.

5. Operationalizing Research Regarding Market Efficiency

The process of operationalizing the analysis of market efficiency is done through several tests designed
specifically to corroborate/refute EMH, considering the different levels of information efficiency, originally
classified by Fama and French (1988) and further elaborated by Fama (1991).

The operationalization considers that stock markets can be efficient in different ways, depending on the speed at
which the information is incorporated into the negotiated stock prices, being efficient in all weak, semistrong and
strong forms. The different levels of efficiency proposed by this classification consider different operational
attributes related to their respective capacity to maintain informational efficiency.

As the classification of market efficiency levels considers the full incorporation of information from different
dimensions, it is reasonable to assume that the various efficiency tests developed over the last decades are
classified through this same reference. Fama (1991) emphasizes that the tests designed to analyze the different
levels of efficiency have different characteristics. The market efficiency tests are grouped as follows: Efficiency
tests of the weak form (predictability tests); Tests of efficiency of the semistrong form (tests of events); Strong
form efficiency tests (private information tests). In order to test EMH at any of the three efficiency levels, it is
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necessary to consider the dynamics of the incorporation of new information by stock prices based on the
specificities of each one of them.

The various tests presented in the literature are designed to evaluate specific circumstances that need to be
adequately considered, under penalty of generating spurious and meaningless results. Comments on the lack of
consensus on the accuracy of the various efficiency tests in terms of their ability to accurately measure the
efficiency of a given stock market can be found in Akinkugbe (2005).

Weak form market efficiency tests are known as returns predictability tests. In Elton et al. (2004) references can
be found by which it is emphasized that predictability tests consider historical stock price series to investigate
their predictive ability on future returns.

Predictability tests analyze the ability to disseminate information within a stock market. Bodie, Kane and Marcus
(2000) find it improbable that, given the possibility of significant evidence on the predictability of future prices,
other investors do not have full access to this information.

The main predictability tests cited by Campbell, Lo and MacKinlay (1997) as theoretically plausible to evaluate
Random Walk trajectories constructed from historical series of returns are the following: Sequence and reversals
test; Tests of runs (runs test); Technical analysis test; Filter test (filter rule test); Autocorrelation coefficients test;
Variance ratio test.

All of these tests that investigate EMH in its weak form consider the possibility of finding evidence that can
refute the properties of a Random Walk trajectory and, therefore, reject it. Among them, the autocorrelation test
has been widely used to evaluate the weak form of market efficiency. Seminal works, such as Fama (1970),
Leroy (1973) and Levich (1979), French and Roll (1986), Fama and French (1988) and Lo and MacKinley
(1988), report empirical evidence for autocorrelation of returns of stocks. However, its findings have not been
considered significant enough to reject EMH because of its low intensity.

Lo and MacKinlay (1999) apud Malkiel (2003) state that the short-run autocorrelation relative to the time series
of stock prices is different from zero and that the existence of a reasonable number of price movements in the
same direction rejects the hypothesis that these price series are truly random. Laurence, Cai and Qian (1997)
point out particularities about the rejection of evidence of autocorrelation as evidence contrary to EMH,
emphasizing that, as the size of the time interval in which autocorrelation is found increases, this evidence will
imply a violation in the market efficiency.

In Fama (1991) an analysis is presented in which the literature does not consider evidence of small
autocorrelation in daily and weekly series of stock returns to be interpreted as violation of EMH, since they are
of low intensity (approximately 1% for individual stocks) and that, therefore, they have not been considered
sufficient to invalidate the acceptance of this hypothesis.

Assuming the notion of efficiency proposed by EMH, in which prices should reflect all available information,
this test should be appropriate to assess efficiency, since future returns are unpredictable from past returns and
have already incorporated variations to the other variables.

Market efficiency tests designed for semistrong form are known as event tests. The main event tests are the
following: Ad tests (announcements); Tests of non-anticipated economic news.

These tests consider the possibility of finding evidence that can capture the speed at which stock prices
incorporate new information, so that it is not possible to evidence extraordinary gains from ads (mergers, profits,
etc.) or that they incorporate information (abrupt changes in the interest rate or exchange rate, fines received or
audits).

Comments on the operationalization of efficiency tests in semifortex form can be found in Elton et al (2004).
The tests of events are presented by these authors as those that aim to investigate if there is the possibility of
exceptional gains, considering the speed of the incorporation of new information to the stock prices.

In Fama (1991), the application and relevance of event studies, as well as references inherent to the expansion of
their scope of research (widely verified in the literature over the last 20 years) and the identification of clearer
empirical evidence on the market efficiency.

Other arguments that justify the applicability of event studies for the purpose of measuring abnormal changes in
publicly traded stock prices, as well as demonstrating that this is one of the most widespread techniques for
examining the impact of certain facts on stock prices, may be found in Wells (2004).

Perobelli and Ness Jr. (2000) present a conceptual discussion about the central idea common to all efficiency
tests in the semifortex form in which anomalous patterns on returns are sought in the days next to the disclosure

34



http://ibr.ccsenet.org International Business Research Vol. 11, No. 6; 2018

of the event that may be related to it. The most common limitations are derived from the time instants of the
events, the sample sizes and the measurement of the effects.

Strong form market efficiency tests are referred to as informational symmetry tests. The main tests of
informational symmetry are the tests of negotiation and the tests on analysts' forecasting. Elton et al. (2004)
point out that these tests consider market efficiency at the strong level and seek to investigate whether insiders
can make extraordinary profits through the use of sensitive information.

In Syed, Liu and Smith (1989) references are found on the inherent expectation to market efficiency in the strong
form, in which EMH assumes that all information (public or private) is disseminated so rapidly in stock prices
that no investor can use them to obtain abnormal returns.

A particular dimension on strong efficiency form can be found in Laird (1995). For this author, if one makes
resource allocation decisions in the stock market that are based on undisclosed information, other investors are
able to identify this movement and follow it so that stock prices rapidly incorporate such events.

These tests consider the possibility of finding evidence that can capture the misuse of information that is not
available to the general public (inside information), as well as tests on analysts' opinion (selection and survival
bias).

Wong, Cheung and Wu (2000) present comments on the methodological procedures inherent to the
market-efficiency test in its strong form. For these authors, this test consists of an event study focused on
notifications of operations performed by directors and executives within the stock market in search of abnormal
returns on the days immediately before and after the actual execution of the transaction. Taking into account
each of the efficiency tests individually, certain aspects of the stock market are considered with more emphasis
to the detriment of the others, since it is difficult to evaluate all the nuances referring to EMH through a single
test.

6. Discrepancies Among Empirical Evidence

The evidence found in the literature demonstrates that there is no clear convergence between the results obtained on
EMH. Sadique and Silvapulle (2001) present a systematization of the origins of these discrepancies, pointing out that
the results obtained have been dependent on the following aspects: methodologies applied; period of time considered
for data gathering; frequency of the time series; type of time series considered into the analysis. Frequently these
factors have been pointed out as the cause of this antagonism among results, without presenting consistent arguments
that are able to explain it.

Other factors may be directly associated with the causes of antagonism in empirical evidence, such as the
mathematical models used, the use of market indices as proxies, the differences between structures of the various
stock markets and restrictions to the dual approach (efficient market / inefficient market).

In commenting on evidence provided by the literature that point to slow adjustments in stock prices as evidence
contrary to EMH, Fama (1998) points out that they are sensitive to different mathematical models and they shouldn't
be considered as sufficient to support a more consistent concept of market inefficiency. In this same sense, Kamara
(1982) apud Neftci and Policano (1984) and Vives (1995) emphasize that the empirical investigations carried out
have been predominantly considering the use of linear models that may not faithfully represent the behavior of the
players that operate in the market.

Even considering only the previous research that adopted similar methodological procedures, still the results diverge
among one another. These existing contradictions amongst the evidence presented by the international literature on
EMH may be associated with structural deficiencies in the stock markets that have not been yet captured by the
widely used linear econometric models.

Another key factor that may be associated with this antagonism is the use of market indexes as proxies that represent
the behavior of their respective stock markets (see Abdullah and Hayworth, 1993; Laurence, Cai and Qian, 1997;
Kwon, Shin and Bacon, 1997, Chen et al., 1998, and Chen, Firth and Rui, 2001, and Chen et al., 1998, Tsoulakas and
Sil, 1999, Mavrides, 2000 and Dritsaki, 2005; Sharma, 2006). Despite all efforts to provide understanding of stock
markets efficiency, the contribution to the literature given has been limited, since their results present significant
discrepancies.

The importance of the stock markets structure is also an element which is poorly considered in this discussion. From
the initial propositions postulated by the Capital Asset Pricing Model (CAPM), proposed by Sharpe (1964), as well
as by the Arbitrage Pricing Theory (APT), proposed by Ross (1976), the equilibrium models have been used as
methodologies to analyze the efficiency of stock markets without considering any consistent theoretical arguments
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that questioned the need for adjustments (or even limitations) to the applicability of these models in stock markets
that have different development statuses. This same reasoning can be attributed to the time series of individual stock
returns.

Conflicting evidence from undeveloped stock markets could be considered as expected. Results obtained from
efficiency analysis of the Brazilian stock market have been broadly attributed to the periods of time investigated or to
the samples of stocks considered. Leal and Amaral (1990) describe several key points about informational efficiency
of the Brazilian stock market in comparison to the behavior that is expected from developed stock markets,
particularly low liquidity, a high concentration of trading volume in a few stocks, small number of players and poor
operational regulation.

Even among stock markets with the same developmental status, different evidence can be found. Results of EMH

investigations carried out in the context of undeveloped markets can be found in Muradoglu, Taskin and Bigan (2000)
and Doong, Yang and Wang (2005). These results are not homogeneous for all markets investigated and do not have

consistencies between them. The evidences found suggest that the undeveloped markets, when compared, have

specificities and react differently in relation to the explanatory variables used.

Comments on this limitation can be found in Dritsaki (2005). For this author, the contradictory results obtained in
investigations carried out in the scope of the undeveloped stock markets may be due to the following factors: Periods
of time investigated; Instability occurring in these markets.

Finally, another relevant aspect to be considered is associated with the limitations and questions presented in the
literature that are inherent to the acceptance of the traditional dichotomy attributed to EMH (efficient/inefficient).
This dichotomy can hardly be sustained, since the notion of partial efficiency seems to be more appropriate to reflect
the reality of stock markets (see Fama, 1991, Fama 1998, Farmer and Lo 1999).

7. A New Focus for Market Efficiency

Over the last 20 years, discussion on intermediate states of efficiency can be found in the literature. Within it, several
arguments about the practical and conceptual constraints on EMH consider as being more plausible that markets are
not fully efficient or fully inefficient. Malkiel (2003) points out that the acceptance of EMH in its absolute form has
been reduced due to several evidences that have supported the expectation that the prices of the shares are considered
as partially predictable. Several arguments have been addressed to support the expectations inherent to accepting an
intermediate notion of efficiency, termed partial market efficiency.

In Alkinkugbe (2005), the conceptual notion of partial efficiency is presented as being responsible for the
contextualization of a theoretical reference that is opposed to the traditional notion of absolute efficiency (or
inefficiency). Robinson (2005) emphasizes that the simple assertion that a market is partially efficient does not add
significant meaning to the discussion, and it is necessary to provide clear definitions on the aspects associated with
partial efficiency. He further emphasizes that these definitions should not be tied exclusively to the concept of the
Random Walk trajectory.

This conceptual perspective on partial market efficiency admits the possibility of an intermediate status, between
inefficient markets and efficient markets. The notion of partial efficiency is presented by Farmer and Lo (1999) as
being more advantageous than the notion of absolute efficiency (or inefficiency). For these authors, partial efficiency
is one of the future research perspectives on market efficiency, and they consider that the partial efficiency
measurement can be used to compare the efficiency intensity of different stock markets.

In these terms, the deepening of focused discussions on both the different methodological and conceptual approaches
to market efficiency is necessary to give a more consistent epistemological support to the numerous mathematical
models used. However, the current efforts havent been enough to elucidate and sediment the research field in which
market efficiency is embedded.

The literature does not yet present a specific definition of partial market efficiency. On the other hand, conjectures
arising from the difficulty of accepting the absolute efficiency inherent to the classical notion of market efficiency
advocated by EMH, stock markets hardly should be considered as fully efficient or completely inefficient.

Since the definition of market efficiency is broadly accepted, partial market efficiency could be approached from this
starting point. Callado (2009) presents a four-step approach designed for measuring stock markets partial efficiency,
considering time series from all traded individual stocks, so that each individual stocks could be ranked into five
compliance levels.

These compliance levels, presented in Figure 1, represent the adherence of returns time series regarding their
compliance to the notion of market efficiency through the following of four steps, based on Granger™s Causality
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(1969): Length of uninterruptness; Unit root; Co-integration between returns time series and exogenous
variables; Causality test between returns time series and exogenous variables.

Level Il Level 111 Level IV

Figure 1. Level of compliance of individual stock returns time series with the notion of market efficiency
Source: Callado (2009)

The first step analyzes the composition of returns time series from all traded individual stocks in search of those
that have an uninterrupted sequence of data. The second step analyzes stationarity of returns time series, as well
as time series of an exogenous economic variable, such as interest rates and inflation. The third step analyzes the
significance of co-integration relationships between the returns times series and the exogenous economic
variable. The fourth step analyzes the significance of causality relationships between the returns times series and
the exogenous economic causality variable. This step aims to investigate the presence of causal relationships
between the returns times series of individual stocks and the exogenous variable considered.

This approach was considered as the basis for proposing different levels of compliance for individual stocks
regarding the notion of efficiency and each step is associated with a specific level of compliance status. The
greater the number of steps exceeded by a certain individual stock, the greater is its level of compliance with
respect to the notion of efficiency.

8. Conclusions

In view of the numerous reflections presented on the epistemology of the prevailing investigative praxis in the
field of market efficiency, it is necessary to develop efforts aimed at understanding the causes of the
contradictions existing within the literature. There seems to be no doubt about the latent uncertainties inherent to
the operational issues presented and discussed.

The predominant methodological approach to market efficiency, considering it as a hypothesis to be tested, has
provided numerous advances in the mathematical modeling used, mainly after the emergence and improvement
of computational tools, as well as of the various databases available.

On the other hand, the influence of important operational aspects, such as how the historical series of returns are
generated, along with their specific aspects (individual stock returns, stock returns, market index returns) and
scales of data frequency (daily, monthly, etc.), on the empirical results have been shortly discussed.

It should be noted that the divergences amongst the empirical evidence found in the literature constitute a clear
signal that this field of research needs efforts focused on specific conceptual elements inherent to its
operationalization.
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In these terms, econometric models should not be given the exclusive responsibility of solving the problems
inherent to scientific research on market efficiency, nor can we deny the possibility of incorporating alternative
epistemological perspectives into the efficient / inefficient duality that underlies the hypothesis to be tested.
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