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Abstract

This paper investigates informational efficiency in relation to its theoretical underpinnings in a set of seven
emerging Middle-Eastern North African (MENA) stock markets. We first aggregate the results of random
walk tests and technical trade analysis into a single efficiency index. We then analyze the impact of market
development, corporate governance and economic liberalization on the latter using a multinomial ordered
logistic regression. Our results highlight heterogeneous levels of efficiency in the MENA stock markets.
The efficiency index seems to be affected by market depth, although corporate governance factors also have
explanatory power. By contrast, the impact of overall economic liberalization does not appear significant.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Informational efficiency is central to the relationship uniting stock markets and economic
growth in emerging economies (Bekaert and Harvey, 1998). More particularly, the ‘weak-form
efficiency market hypothesis’ (WFEMH) states that all past information useful for predictive
purposes is contained within the most recent data. Efficient price signals may then be rationally
interpreted by market participants, leading to an optimal allocation of savings. By contrast, if
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company performance information is unavailable, or gradually disclosed, the resulting uncertain-
ties in risk management and derivative pricing lead investors to adopt alternative behavioural
patterns (technical analysis, noise, herding behaviours. . .). This ultimately creates disturbances
in the economy’s allocation function and in the corporate control mechanism (Hirota and Sunder,
2002).

This argument seems convincing in thinly traded emerging markets, where a number of specific
factors hinder the flow of information. First, illiquidity affects the market’s capacity to accom-
modate orders (Chordia et al., 2005). Second, a low degree of competition results in the presence
of dominant players who can cause stock prices to deviate from their intrinsic value (Mobarek
and Keasey, 2000). Third, a lack of market transparency, as reflected by corporate information
scarcity, low auditing experience, lax disclosure requirements, and overall weak regulations, result
in truncated fundamental information (Blavy, 2002). Fourth, a number of structural and institu-
tional specificities, such as the fragmentation of capital markets, or the presence of political and
economic uncertainties, accounts for low efficiency (El-Erian and Kumar, 1995). Finally, a lack of
a ‘culture of equity’ tends to slow the reaction of market participants to information, diminishing
efficiency (Aloui, 2005).

However, empirical conclusions on emerging market efficiency are still mixed (Ojah and
Karemera, 1999). Theory suggests that these divergences are due to differences in market devel-
opment and institutions. However, there is to our knowledge no empirical study attempting to
simultaneously measure and explain the extent of market efficiency. This paper aims at filling
this gap. We first assess the WFEMH in a set of emerging markets. We then investigate whether
market size, liquidity and transparency have explanatory power.

Our sample consists of seven Middle-East and North African (MENA) stock markets. Two
reasons justify this focus. First, in spite of a common economic reform trajectory due to their
integration in the European Union’s neighbourhood policy, the MENA region stock markets
have achieved differing degrees of development. For instance, the 2003 market capitalization
to GDP ratio ranged from 8% in Lebanon to 67% in Israel. These countries thus constitute an
appropriate sample for a comparative analysis linking the WFEMH to institutions and market
development.

Second, whereas much academic research has been conducted on the properties of the
Asian and Latin American countries, the MENA region stock markets have remained rather
neglected by empiricists to this date. A few studies focused on the GCC stock markets. Al-
Loughani and Chappell (2001) and Al-Loughani (2003) used GARCH modeling processes
and found support for a day-of-the-week effect in the Kuwaiti stock exchange. This result
was confirmed by Al-Saad and Moosa (2005) who used a structural dummy model and sug-
gested the presence of a July-effect in that same market. Finally, Abraham et al. (2002) used
the Beveridge-Nelson decomposition of indices and found mixed support for efficiency in the
markets of Kuwait, Saudi Arabia and Bahrain. More recently, Mecagni and Sourial (1999)
used four daily aggregate indices and a GARCH(p, q)-M model on the Egyptian stock mar-
ket for the period 1994–1997 and found evidence of a significant departure from the effi-
cient market hypothesis. Smith and Jefferis (2005) used a variance ratio methodology for
the African markets and found support for the random walk hypothesis in Israel, Jordan and
Lebanon. Our study will therefore also extend the specific literature on the MENA emerging
markets.

The remainder of the paper is structured as follows. Section 2 presents the dataset. Section
3 presents the methodology, the results and their interpretation. Section 4 draws together our
conclusions.
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Table 1
Stock market development in the MENA region

Market capitalization/GDP Listed firms Value traded Turnover

1994 2003 1994 2003 1994 2003 1994 2003

Egypt 0.08 0.34 700 967 355.87 4349.12 0.08 0.16
Morocco 0.16 0.29 61 52 214.14 2443.46 0.05 0.19
Tunisia 0.11 0.1 21 45 334.48 188.52 0.13 0.08
Jordan 0.76 1.11 95 161 615.81 2607.14 0.13 0.24
Lebanon 0.00 0.08 0.00 14 0.00 130.99 0.00 0.09
Israel 0.56 0.67 638 577 25136 19114.8 0.81 0.28
Turkey 0.49 0.29 176 285 21667 98160.3 1.00 1.43

Source: World Bank Global Development Database (2004). Turnover is calculated as the value traded to market capital-
ization ratio.

2. Data

2.1. The MENA markets

The MENA capital markets are generally perceived as less developed than the Asian or Latin
American emerging markets and suffer from a number of institutional underdevelopments (Henry
and Springborg, 2004). First, derivatives are not available and foreign access to the market was
liberalized only in the last decade. Second, market makers are missing due to the consider-
able involvement of governments in economic activities. Third, short selling remains illegal, and
information disclosure requirement are lax. However, the MENA stock markets were successfully
revitalized during the last decade. As shown in Table 1, market development indicators such as
relative capitalization, value traded, liquidity and the number of firms listed have significantly
increased for most countries.

Overall, Israel, Turkey and Egypt appear to be the region’s most developed markets. Israel and
Egypt have the highest numbers of firms listed (577 and 967, respectively). Israel and Turkey
have the highest value traded ($ 119114.8 and 98160.8, respectively). Finally, Turkey is by far
the region’s most liquid market (143%). Turning to inter-temporal comparison, Egypt and Jordan
appear to be the region’s best performers as they displayed a positive variation in all four indicators.
Besides, Jordan’s relative market capitalization is the largest of the sample, as it equals 111%
of GDP. A robust market expansion can also be found in the case of Morocco, and Lebanon.
Results are mixed in the case of Tunisia, where a significant rise in the number of firms listed is
counterbalanced by a decrease in other indicators.

2.2. Datasets used

We use daily data ranging from 1/1/1998 to 11/16/2004. Our sample includes stock market
price indices from Morocco, Tunisia, Egypt, Lebanon, Jordan, Turkey and Israel. Where avail-
able, we use the S&P/EMDB index in order to get a homogenized set of indices. The S&P/EMDB
is the widest and most reliable source of information for emerging markets. However, the lat-
ter is unavailable on a daily basis for Tunisia and Lebanon. For Lebanon, we rely on the daily
weighted market-value index compiled by the Banque du Liban Financial Market Department
(BLOM). In the case of Tunisia, we rely on the national IBVMT index. This index reflects
the market’s average price by including all companies admitted in the stock market with a
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frequency of quotation of more than 60%. Tests are computed both in dollar and in national
currencies.

3. Methodology and results

Standard empirical testing of the WFEMH can be divided into two sub approaches. One method
is to determine the existence of predictability using past return series or price information. The
other is to check whether technical trading rules can be exploited as a profit making strategy. Our
study encompasses both methodologies. We aggregate our results into an efficiency index. We
then link the latter to market development and institutions through an ordered logit model.

3.1. Unit root analysis

The presence of a unit root in the time-series suggests support for the random walk hypothesis,
implying market efficiency. We implement the KPSS procedure of Kwiatkowski et al. (1992),
which has the advantage of being specifically designed to test the null hypothesis of stationarity
and a unit root as the alternative hypothesis.

As shown in Table 2 the null hypothesis of stationarity is rejected for all indices in levels.
For the return series, the null is accepted for Jordan, Turkey, Lebanon, Israel and Morocco. This
constitutes preliminary evidence of a rejection of the random walk hypothesis in the MENA
markets.

3.2. Individual variance ratio analysis

Studies have shown that unit root tests do not uniformly detect departures from a random
walk, and are consequently insufficient in testing the WFEMH. The variance ratio test has often
been used as an alternative to examine the predictability of equity returns. This method has the
advantage of having good finite-sample properties and of being sensitive to serial correlation (Lo
and MacKinlay, 1989). The variance ratio test is based on the idea that the variance of a return
over k period must be equal to kσ2 if the logarithm of a stock price follows a random walk. The
heteroscedasticity-adjusted test statistic was proposed by Lo and MacKinlay (1989):

Z(q) = VR(q) − 1[
ϕ(q)

]1/2 (1)

Table 2
KPSS unit root tests

Model Egypt Jordan Turkey Lebanon Israel Morocco Tunisia

C (US$) 1.14** 0.87** 0.11 0.47* 0.09 0.18* 0.27**

C/T (US$) 0.27** 0.10 0.07 0.03 0.08 0.18* 0.17*

C (local currencies) 1.40** 0.93 0.07 0.54* 0.08 0.34 0.56*

C/T (local currencies) 0.20* 0.11 0.07 0.03 0.08 0.25** 0.24**

Note: this table presents results for the KPSS test with a constant (C) and with a constant and a trend (C/T), using data on
stock returns taken in dollars and local currencies. 5% and 1% critical values are 1.463 and 0.739 for the test including a
constant; 0.146 and 0.216 for the test including a constant and a trend. (**) and (*) the null hypothesis of stationarity is
rejected at the 1% and 5% levels, respectively.
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Table 3
Individual variance ratio tests

Model Egypt Morocco Jordan Lebanon Israel Tunisia Turkey MENA

k = 2 (US$) 1.73 5.23** 0.19 −1.61 1.4 −0.06 −0.53 4.16**

k = 5 (US$) 3.09** 5.45** 0.4 −0.87 1.56 −0.36 −0.39 4.02**

k = 10 (US$) 2.73** 5.28** 0.49 −0.54 0.64 −0.49 −0.65 3.78**

k = 30 (US$) 2.74** 4.77** 1.07 −0.27 1.22 −0.11 0.35 3.98**

k = 2 (local currencies) 2.42** 4.6** 0.26 4.12** 1.16 −0.06 −0.17 –
k = 5 (local currencies) 3.81** 4.31** 0.41 4.56** 1.33 −0.29 0.02 –
k = 10 (local currencies) 3.61** 4.21** 0.51 3.89** 0.68 −0.44 −0.27 –
k = 30 (local currencies) 3.84** 4.25** 1.06 2.61** 1.34 0.2 0.54 –

Note: (*) rejection of the random walk hypothesis at the 5% level, (**) rejection of the random walk hypothesis at the 1%
level.

where

ϕ(q) =
q−1∑
j=1

[
2(q − j)

q

]
δ(j) (2)

and

δ(j) =
∑nq+1

t=j+2(pt − pt−1 − μ)2(pt−j − pt−j−1 − μ)2[∑nq+1
t=2 (pt − pt−1 − μ)2

]2 (3)

where Z(q) is asymptotically distributed with mean zero and unit standard deviation.
As shown in Table 3, using the data in dollars, the random walk hypothesis is rejected only for

Egypt and Morocco. When examining the series in local currencies, the WFEMH is rejected for
Egypt, Morocco, and Lebanon.

3.3. Multiple variance ratio analysis

However, the exogenous choice of block length represents one limit to this approach. The
random walk hypothesis requires that the variance ratios for all aggregation intervals selected
should be equal to one. We implement Chow and Denning (1993) multiple variance ratio test, in
which the decision is made according to the maximum absolute value of the individual variance
ratio statistics, that is MV1 = max|Z(t, k)|. The statistic follows the studentized maximum modulus
(SMM) distribution. Bootstrapping constitutes another alternative. We follow Kim (in press), and
implement a wild bootstrap to MV*, which is an asymptotical pivotal statistic under the assumption
H* of Lo and MacKinlay (1989). The bootstrap distribution {MV*j}m j = 1 is used to approximate
the sampling distribution of the MV1 statistic. The 100�% critical value of the test can be obtained
as the (1 − α)th percentile of {MV*j}m j = 1, while the p-value of the test is the proportion of
{MV*j}m j = 1 greater than the MV1 statistic calculated from the original data.

As shown in Table 4, this analysis does not modify results from the previous multiple variance
ratio tests: the null hypothesis of a random walk is rejected only in the case of Egypt, Morocco
and Lebanon.
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Table 4
Multiple variance ratio tests

Model Egypt Morocco Jordan Lebanon Israel Tunisia Turkey MENA

MV1 (US$) 2.95** 5.91** 1.05 3.24** 1.77 0.82 0.689 3.96**

MV1* (US$) 0.007** 0.001** 0.61 0.003** 0.19 0.81 0.822 0.001**

MV1 (local currencies) 4.07** 4.72** 1.04 3.43** 1.41 1.03 0.85 3.96**

MV1* (local currencies) 0.001** 0** 0.56 0.001** 0.36 0.56 0.82 0.001**

Note: MV1 is the heteroskedastic-robust version of the Chow–Denning test; MV1* is its bootstrap version. The entries
for MV1 test are the test statistics, while those for MV1* are the p-values of the test. (*) Significance at the 10% level;
(**) significance at the 5% level. The 5% and 10% values for the MV1 test are 2.79 and 2.22, and the k vector = 2, 5, 10,
30.

3.4. Non-parametric variance ratio analysis

Finally, we complement the analysis with a non-parametric component. The advantage of non-
parametric test statistics is that they allow the derivation of specific critical values by simulating
the exact sampling distribution. We use Wright (2000) variance ratio tests based on ranks. Let
r(yt) be the rank of yt among y1, y2, . . ., yT. Let series r1t and r2t be linear transformation of the
ranks, standardized to have mean 0 and sample variance 1. Wright’s tests substitute for yt in Lo
and MacKinlay’s tests statistic, which can then be written as:

R1 =
[

1/Tk
∑T

t=k+1(r1t + r1t−1 + · · · + r1t−k)2

1/T
∑T

t=1r
2
1t

− 1

]
×

[
2(2k − 1)(k − 1)

3kT

]−1/2

(4)

R2 =
[

1/Tk
∑T

t=k+1(r2t + r2t−1 + · · · + r2t−k)2

1/T
∑T

t=1r
2
2t

− 1

]
×

[
2(2k − 1)(k − 1)

3kT

]−1/2

(5)

The exact sampling distribution of R1 and R2 is then simulated to an arbitrary degree of accuracy,
for given choices of T and k. For further methodological details see Wright (2000). Results are
shown in Table 5.

We reject the null of a random walk in two supplementary markets: Tunisia and Jordan. At the
end of the variance ratio investigation, we have thus rejected the random walk hypothesis in all
countries: four times in Morocco and Lebanon, three times in Egypt, twice in Jordan and once in
Tunisia, Israel and Turkey.

Table 5
Non-parametric variance ratio tests

Model Egypt Morocco Jordan Lebanon Israel Tunisia Turkey MENA

k = max(R1) (US$) 7.58** 14.63** 4.14** −0.84** 2.28** 8.34** 0.82 5.44**

k = max(R2) (US$) 6.57** 14.46** 3.37** −0.93* 1.92 9.18** 0.8 5.51**

k = max(R1) (local currencies) 8.18** 7.58** 4.23** 6.89** 1.85 10.84** −0.41 5.44**

k = max(R2) (local currencies) 7.26** 7.62** 3.53** 7.35** 1.89 11.98** −0.64 5.51**

Note: in each case we report the value corresponding to block length k that maximizes the Ri statistic. (k = 2, 5, 10, 30)
Other values are available on request. (*) rejection of the random walk hypothesis at the 5% level; (**) rejection of the
random walk hypothesis at the 1% level. For the MENA benchmark, we report results in the international currency (US$)
in both instances.
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3.5. VMA technical trading rules

The rationale for using technical trading simulations in efficiency analysis is that the derived
rules may pick up some of the hidden patterns that are not detected by the linear models (Chang
et al., 2004). Starting with the variable moving average (VMA) rule, an investor takes a long
position if the short-term VMA is above the long-term VMA, and stays short otherwise:

It =

⎧⎪⎪⎨
⎪⎪⎩

1, if
1

S

S∑
s=1

Pt−s ≥ 1

L

L∑
l=1

Pt−l

0, otherwise

⎫⎪⎪⎬
⎪⎪⎭ (6)

In (6), S and L stand for short- and long-term, respectively. Following Brock et al. (1992), we
select 1 50, 1 150, 5 150, 1 200 and 2 200 as VMA rules, where 1, 2 and 5 represent the number
of days in the short-term moving average and 50, 150 and 200 the number of days in the long-term
moving average. We adopt a ‘double or out’ strategy framework for profit simulations. When a
‘buy’ signal is generated, the investor borrows at the risk-free interest rate, and double her equity
investment in the market. In response to sell signals, the investor sells the shares, and invests in
the risk-free interest rate. We assume that the borrowing and lending rates are the same and that
the risks during buying and selling periods are the same. We use the average yield of the 3-month
US Treasury bill as proxy for the risk-free interest rate. The return for these strategies is given by
�t+1 = It((Pt+1/Pt) − 1) − It−1(It−1)((Pt+1/Pt) − 1).

Following Brock et al. (1992), the t-statistic is:

BS = μb − μs√
(σ2/nb) + (σ2

b/ns)
(7)

with μb,s = 1/nb,s

∑n+1
t=0 Rt+1It and σ2

b,s = 1/nb,s

∑n+1
t=0 (Rt+1 − μb,s)2It .

Table 6 display results for the 1 50, 1 150, 5 150, 1 200 and 2 200 VMA rules. Testing five
rules for seven MENA countries, we analyze a total of 35 rules. We first observe that the number
of buy signals is greater than the number of sell signals in the case of Egypt, Jordan, Israel and
Lebanon. We find the opposite for Turkey, Morocco and Tunisia. Overall, our results underline the
presence of patterns, since the t-statistic for the buy-sell difference appears significant 31 times
out of 35 cases: four times in Egypt, four in Israel, five in Morocco, Tunisia, Jordan and Lebanon,
and three in Turkey.

From a portfolio standpoint, the average excess return is positive within these rules in Israel
(four times), Tunisia (five times), Jordan (five times) and Turkey (once). This also underlines
these markets’ potential for active investment strategies. However, if we average the returns of
these VMA rules, we find an average excess return of 3.15%, which is small in comparison with
16.88% for Latin American and East-Asian emerging markets (see Chang et al. (2004)).

3.6. TRB technical trading rules

The other technical rule used in this paper is a trade range breaking (TRB) trading rule, in
which investors receive a buy signal if prices penetrate the resistance level, i.e., go above a local
maximum and a sell signal is given if prices fall below a local minimum (support level). If prices
remain in the intermediate range then one maintains the original position. This rule can be defined
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Table 6
Variable moving average (VMA) results

VMA Egypt Israel Morocco Tunisia Jordan Turkey Lebanon

(1, 50)
2.2402** 3.7907** 7.6077** 4.0890** 2.4459** 3.1326** −2.019**

−2.3815 2.6979 −3.3804 0.6568 4.8653 −0.2275 −2.9415

(1, 150)
3.0960** 3.2323** 7.1288** 4.0255** 3.0678** 2.4205** −2.2007*

−1.374 2.3244 −4.2019 0.8195 4.2141 −0.0843 −2.3688

(5, 150)
3.4031** 1.0029 5.2347** 1.7184* 2.1176* 0.7852 −1.85*

−1.374 3.3083 −4.2019 0.8195 4.2141 −0.6671 −1.6728

(1, 200)
3.2852** 3.1727** 7.1044** 3.3182** 2.7929** 2.5547** −2.1315*

−0.9214 4.107 −4.2595 0.3058 4.6798 4.4004 −4.0423

(2, 200)
4.2902** 1.7284* 5.9297** 1.9136* 2.4688** 1.636 −1.6687*

−0.9214 4.107 −4.2595 0.3058 4.6798 4.4004 −3.8172

N (buy) 4231 4269 3734 3964 3979 4057 4348
N (sell) 3994 3957 4491 4261 4246 4168 3326

Note: for each country, we report the results for the various VMA rules. In each cell, the first row gives the t-statistic for
the buy-sell difference. (*) and (**) significance at the 5% and 1% level, respectively. The second row gives the average
return derived from the adopted rule. The last two rows give the number of buy and sell signals generated, respectively.

as:

It =

⎧⎪⎨
⎪⎩

1 if Pt−1 = max[Pt−1, Pt−2, . . . , Pt−h]

0 if Pt−1 = min[Pt−1, Pt−2, . . . , Pt−h]

It−1 if Pt−1 ∈ (min[Pt−1, Pt−2, . . . , Pt−h], max[Pt−1, Pt−2, Pt−h])

⎫⎪⎬
⎪⎭ (8)

In (8), h stands for the number of days that is used in the TRB trading rule. We use the same
computation methodology as for the VMA analysis. Results are shown in Table 7.

Table 7
Trade range breaking (TRB) results

TRB Egypt Israel Morocco Tunisia Jordan Turkey Lebanon

2
−1.851* 1.2651 5.979** 3.275** −0.238 0.6868 −0.59
−1.5676 2.5607 −0.7423 0.6143 5.7004 −0.5338 −6.5499

5
−0.517 2.7559** 6.515** 4.037** 0.692 1.9851* −0.905

0.6842 −0.8108 −0.4221 2.6383 2.4128 4.4763 −5.1592

10
1.616 1.3454 6.244** 3.306** 1.268 1.7347 −2.488**

−0.3572 −0.8498 −0.4705 1.1158 2.1583 −1.6983 −5.3719

25
0.516 0.1091 5.575** 1.896* 1.2 1.299 −3.192**

0.5449 −1.4507 0.2818 0.1704 0.5949 −4.3296 −4.01

50
−1.281 0.4662 5.052** 0.654 0.246 1.5781 −2.484**

0.2476 −1.1849 0.1458 −0.0462 0.3381 −3.8466 −1.2862

N (buy) 1310 1241 1340 1301 956 1242 3239
N (sell) 1278 1290 1322 2866 982 1294 3273

Note: for each country, we report the results for the various TRB rules. In each cell, the first row gives the t-statistic for
the buy-sell difference. (*) and (**) significance at the 5% and 1% levels, respectively. The second row gives the average
return derived from the adopted rule. The last two rows give the number of buy and sell signals generated, respectively.
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The number of buy signals is greater than the number of sell signals in the case of Egypt,
Morocco and Lebanon. We find the opposite for Israel, Tunisia, Jordan and Turkey. This is
sensibly different from the numbers obtained under the VMA analysis. It underlines that different
trading rules can lead to different market orders. The Buy and Sell difference appears significant
15 times out of 35: Egypt (once), Israel (once), Morocco (five times), Tunisia (four times), Turkey
(once) and Lebanon (three times). From a portfolio standpoint, the average excess return is found
to be positive within these rules in Morocco (twice), Tunisia (four times) and Turkey (once). The
average excess return of TRB significant rules is 0.91%. This is also small in comparison with
13.08%, the average found by Chang et al. (2004) in other emerging markets. We also find that the
TRB seems less efficient than the VMA trading rule; with a difference of 2.24% in average excess
returns. This echoes Chang et al. (2004) who found a difference of 3.8%. Overall, we find that
technical rules have some predictive power, which confirms the conclusions from the variance
ratio analysis.

3.7. The efficiency index

The above investigation suggests that the MENA markets are predictable. We synthesize these
findings through the construction of an efficiency index. The objective is to rank the MENA
markets according to their relative informational efficiency. For each country and category of
tests–variance ratio and technical trade-, we calculate an index as the average of a series of dummy
variables, having a value of 1 when the WFEMH is not rejected and 0 if rejected. These two indices
are then aggregated into single measure. To do so, we generate 10,000 random weights. Calculating
the index in each case, we select the value corresponding to the 50% cumulative density function.
The index can be described as follows:

indexi = α

∑M
m=1vratioi

M
+ β

∑M
m=1tradei

M
(9)

where M is the number of methodologies, vratioi the variance ratio dummies for country i and
tradei are the technical trade dummies for country i. � and β are the bootstrapped weights for
each component of the index. Results are shown in Table 8.

Turkey and Israel show the strongest evidence of weak-form efficiency. These markets are
followed by Jordan, Tunisia, and Egypt, with Lebanon and Morocco lagging behind. These results
are rather intuitive. Turkey and Israel are endowed with more liquid and capitalized stock markets
and have well-developed financial systems. Strong capitalization in Jordan is counterbalanced
by the fact that banks represent 50% of market capitalization and by the absence of a secondary
market. Tunisia, Egypt, Lebanon and Morocco constitute smaller markets, although one limitation
of these results is that they do not fully incorporate the recent developments in the Cairo Stock
Exchange.

Table 8
Efficiency index

Egypt Morocco Jordan Lebanon Israel Tunisia Turkey

Vratio 0.6 0.55 0.8 0.65 0.85 0.85 0.95
Trade 0.7 0.5 0.75 0.6 0.75 0.65 0.8
Index 0.65 0.52 0.77 0.62 0.80 0.70 0.87

Note: the first and second rows give the variance ratio (vratio) and technical trade (trade) components of the efficiency
index, respectively. The third row reports the value of the efficiency index for each country.
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3.8. The ordered logit model

In this section we link previous results to the theoretical underpinnings of weak-form efficiency.
We select three categories of independent variables. A lack of market ‘depth’ theoretically implies
a rejection of the WFEMH by impeding adjustment to new information (Mobarek and Keasey,
2000). We thus include market capitalization (log cap), the number of firms (log firms), value traded
(log value), and a liquidity indicator measured as the ratio of value traded to market capitalization
(% turnover) in the regression. These variables are averaged over the 1997–2004 period and are
obtained from the Arab Monetary Fund and the World Federation of Exchanges. Second, lax
disclosure requirements, insufficient shareholder protection and a lack of auditing experience
also result in a truncated flow of information (Blavy, 2002). We thus investigate the impact of
information disclosure (disclosure), management liability (liability) and shareholder protection
(shareholder). These microeconomic indicators were developed by Djankov et al. (2005), and can
be obtained from the International Financial Corporation database. Theory also links stock market
efficiency to the overall degree of institutional and economic liberalization (El-Erian and Kumar,
1995). We thus include indicators of the rule of law (law), government intervention (govt), external
financial liberalization (control) and the degree of overall ‘economic freedom’ (freedom), which
constitutes an index of economic liberalization. These were obtained from the Frasier Institute.

Results are rather intuitive. Observing the LR test statistic, the models including market devel-
opment and corporate control are well specified, with statistics of 0.03 and 0.10, respectively. By
contrast, the inclusion of the overall economic liberalization indicators in the regression is less
satisfactory, since the test statistic becomes insignificant at the 10% level. Turning to the regres-
sors, we find that market capitalization, the numbers of listed firms, value traded and liquidity
are significant at the 5% level, while the turnover is significant at the 10% level. Coefficients are
positive, which indicates a positive impact on weak-form efficiency. This is reminiscent of our
previous theoretical observations regarding the impact of market development on information

Table 9
Ordered logit regressions

Independent variables Model 1 Model 2 Model 3 Model 4

Log cap 0.22 (0.034)** 0.17 (0.034)** 0.18 (0.048)** 0.16 (0.058)*
Log firms 0.43 (0.037)** 0.33 (0.037)** 0.35 (0.049)** 0.31 (0.059)*

Log value 0.30 (0.022)** 0.23 (0.022)** 0.25 (0.031)** 0.21 (0.036)**

% Turnover 0.051 (0.035)** 0.041 (0.035)** 0.43 (0.051)* 0.038 (0.062)*

Disclosure 0.23 (0.125) 0.21 (0.14)
Liability 0.33 (0.045)** 0.31 (0.053)*

Shareholder 0.31 (0.034)** 0.28 (0.040)**

Control 0.26 (0.063)* 0.22 (0.080)*

Law 0.25 (0.088)* 0.21 (0.11)
Freedom 0.22 (0.106) 0.18 (0.13)
Govt 0.075 (0.052)* 0.065 (0.065)*

Number of obs 35 56 63 84
LR χ2 (12) 12.14 13.26 12.02 13.65
Prob > χ2 0.03 0.10 0.21 0.32

Note: the efficiency index is the dependent variable. The fist model only includes market depth indicators. The second
model includes market depth indicators and corporate control indicators. The third model includes market depth indicators
and economic liberalization indicators. The fourth model includes all variables. p-Values are shown between parenthesis.
(*), (**) and (***) significance at the 10%, 5% and 1% levels, respectively.
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flow. When including corporate control variables, managerial liability and shareholder protection
are significant at the 5% level and exert a positive impact on the efficiency index. This is also in
line with the theory. However, including economic liberalization and institutional indicators does
not modify our results. Government intervention seems to affect weak-form efficiency, but only
at the 10% level of significance. Overall, results from the ordered logit analysis suggest that infor-
mational efficiency in the MENA markets is primarily determined by market depth and corporate
control, that is, factors directly related to the flow of information. By contrast, variables linked to
the overall economic liberalization process do not seem to have explanatory power (Table 9).

4. Conclusion

The objective of this paper was to investigate informational efficiency in relation to its theo-
retical underpinnings in a set of seven emerging Middle-Eastern North African (MENA) stock
markets. We constructed an ‘efficiency index’ for each market based on results from 20 statistical
tests including various random walk tests and technical trade analysis. We used a multinomial
ordered logistic regression to test for the impact of market development, corporate governance and
economic liberalization on extent of weak-form efficiency. Overall, our results suggested that the
extent of weak-form efficiency in the MENA stock markets is primarily explained by differences
in stock market size. Corporate governance factors also have explanatory power, whereas the role
of economic liberalization does not appear significant. This has implications for policy making.
A government seeking to generate positive economic spillovers from stock market activity might
develop the latter’s size and liquidity, while simultaneously implementing an adequate regulatory
structure, with specific emphasis on managerial liability and shareholder protection. We suggest
two directions for future research. First, the underlying battery of econometric tests could be
extended in an effort to refine the efficiency index. We could also extend our country sample
beyond the MENA region, allowing for a wider comparative analysis.
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