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Abstract

This paper undertakes a comparison between five multifactor variants of the capital asset pricing model.  These include additional factors based on size, book to market value, momentum, liquidity and a new investor protection metric based on the product of institutional quality in a country and the proportion of free float shares, which captures the impact of controlling block holders.  Using monthly returns of 909 blue chip firms from 18 Middle East & North African equity markets for 16 years, we show that a two factor CAPM augmented with a factor mimicking portfolio based on the investor protection metric yields the highest explanatory power.  Analysis of Kalman filter time varying investor protection betas reveals investor protection premiums in Egypt, Iraq, Lebanon and Tunisia and corresponding discounts in Israel, Saudi Arabia, Kuwait, Oman, Dubai and Abu Dhabi
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1.  Introduction

The capital asset pricing model (CAPM) has been in use for over half a century after its initial development by Sharpe (1964) and Lintner (1965) and despite well publicised shortcomings has successfully endured largely owing to its incorporation of additional factors where these are associated with underlying economic state variables.  Theoretically, such underlying state variables that have such an impact on longer term economic equilibrium are reflected in anomalies within the cross section of stock returns (see Liu, 2006 for detailed discussion).  This in turn leads to returns-based hedging strategies through zero-cost portfolios that enter long positions in stocks that are more impacted by the state variable and short those that are less impacted.  Initially this led to Fama and French’s (1992) argument of firm size and ratio of accounting book to market-determined value as such additional returns-based factors in a three-factor model, henceforth FF3F.  These were argued to account for persistence in earnings differences between small and large firms following wider economic recessions, and also between value and growth stocks.  Jegadeesh and Titman (1993, 2001) argue cross sectional differences in price-based momentum should augment size and book to market value in forming a four-factor model, henceforth 4F.  More recently Pastor and Stambaugh (2003) and Liu (2006) argue liquidity is an additional factor in a two-factor model configuration, where this accounts for differences in broadly defined transactions costs across the cross section of stock returns.  Finally, Hearn, Phylaktis and Piesse (2017) introduce a new investor protection factor, based on the cross product of the proportion of freely tradeable shares i.e. the inverse of block ownership, and formal institutional quality.  They adopt a similar two-factor model configuration, where theoretically this reflects an underlying state variable associated with the tendency for expropriation.  More recently still, the asset pricing literature has mushroomed with multifactor models drawing on an ever-increasing range of factors drawn from firm’s balance sheets where this has been labelled as a “horse races” in a process akin to data mining in proposing new factors.  Mindful of these shortcomings we are motivated to undertake a comparison between CAPM against FF3F, 4F, liquidity 2F and investor protection 2F models, where these all have theoretically driven development of factors.

Our sample is comprised of eighteen equity markets from across the Middle East and North African (MENA) region, where we include all constituent stocks within blue-chip indices in each market for a time frame of January 2004 to June 2020.  This represents a comprehensive picture of the regions’ capital markets while the sixteen year sample time frame is reflective of considerable enhancements to Thomson Datastream’s historical catalogue of individual firm data within this emerging region.  Data limitations are a principal shortcoming in research on emerging economies.  Moreover, the MENA region is institutionally diverse reflected in formal institutions drawn from French civil code and English common law judicial and legal systems and informal culture primarily based on religious conservatism and extended family groups (Hearn, 2014).  Such segmentation has underscored stalled regional integration initiatives while incongruity between formal and informal institutions questions the sustainability and viability of formalized securities markets – where this includes updated and adequately enforced regulation, accounting and reporting standards.  An immediate consequence of these attributes is that the region is an ideal laboratory within which to test our multifactor asset pricing models and their efficacy within the context of segmentation.

Our main objective is in contrasting the recently developed investor protection 2F model against liquidity 2F, 4F including momentum, FF3F and single factor CAPM in their ability to explain the cross section of stock returns in the segmented MENA equity universe.  Theoretically, we draw on the concept of perfectly integrated asset markets – which is central to asset pricing theory – with the added assumption of mild segmentation in the form of differing levels of corporate control.  This extends the restricted CAPM model of Errunza and Losq (1985) and Merton (1987) and follows the intuition developed in Heinkel et al (2001) in considering the asset pricing implications arising from a subset of investors emerging from within a given universe.  Further, we assume that at any given time there is a finite number of listed firms and a finite pool of investors.  Following Giannetti and Koskinen (2010), two categories of investors are considered: minority portfolio investors and controlling shareholders. However, we further assume that controlling shareholders are only associated with firms that have weak investor protection, where this is reflected in higher ownership concentration in the form of large block holdings, and consequently a minimal free float would be available to minority portfolio investors. Conversely, firms with strong investor protection attract few controlling shareholders and, with minimal block holdings, these broad, dispersed ownership patterns are reflected in high free floats. Following Giannetti and Koskinen (2010), we argue that there are two payoffs arising from shares. The first is attributable to all security holders in the form of dividends and capital gains, while the second is preferential access to private benefits that accrue only to controlling block shareholders.
Following Klapper and Love (2004) we argue that investor protection is not only reflected in ownership concentration but also in the quality of the overall national institutional environment. Here, institutional quality is viewed as complementary to ownership concentration and the market for corporate control.  Our model focusses on the welfare implications for minority portfolio investors arising from the need to diversify by optimising portfolios that draw on a wide cross section of stocks from weak to strong investor protection firms.  Given the mild segmentation assumption, arbitrage trading to close price differentials is impeded, reflecting the laws of supply and demand (Errunza and Losq, 1985; Heinkel et al, 2001). In this way, weaker investor protection stocks attract controlling shareholders due to the relative ease of extraction of private benefits in an environment of informational asymmetry and opacity in financial reporting and governance practices. Such controlling shareholders dominate ownership of firms through large block holdings and consequently minimal free floats are available for minority portfolio investors. However, the limited supply is offset by a lack of demand by minority portfolio investors given they face the risk of expropriation. Thus, the stock price decreases in equilibrium to reflect the risks associated with informational asymmetry and increased expropriation risk. Therefore, minority portfolio investors demand higher expected returns to compensate for this lower price and this is reflected in a positive premium.  Conversely, in firms operating in an environment with high levels of investor protection, the ownership base is formed from widely dispersed minority portfolio investors and an absence of controlling blocks. The absence of controlling block shareholders implies a reduction in entrenchment and expropriation risk, while higher institutional quality implies greater protection of property rights for minority investors. Thus, the demand for these shares is greater and the price is driven up. The enhanced price reflects a discount because of the lower risk and therefore expected return.

Our model considers a continuum of investor protection, ranging from weak to strong, following Giannetti and Koskinen (2010). However, we implicitly consider a notional average level where minority investors expect a premium when participating in weak investor protection stocks and a discount when participating in high investor protection stocks. These differences lead us to anticipate a persistent difference in the cross section of stock returns, attributable to institutional quality and free float.  This theoretical explication leads to our main contribution, namely that our study remedies shortcomings in prior asset pricing literature where this has an almost exclusive focus on the single country setting of US equity market.

Next, we consider a relaxation of the long-term equilibrium conditions that underscore time invariant parameters and adopt Kalman filter methodology and state space modelling to capture stochastic time variation in the parameters within multifactor asset pricing models.  We follow a number of similar studies such as Grout & Zalewska (2006) using UK utilities stock data, Brooks et al (1998) using Australian industry portfolios, and Hearn (2016) in a comprehensive study of all Asian stock markets.  With the exception of Hearn (2016), these studies are generally constrained in terms of sample time frames and geographic scope.  Following Cheng, Jahan-Parvar & Rothman (2010) in their application of time varying asset pricing models drawing on Markov-switching methodology, we use Kalman-filter methods which accommodate segmentation within the sample.  This also provides a means to circumvent potential structural breaks in the underlying data generating process that are otherwise challenging to model.  This forms our second contribution.

Our study proceeds as follows.  The next section focusses on data, including sample selection, variable definitions and summary statistics.  Section 3 addresses factor mimicking portfolio formation and associated descriptive statistics, while section 4 discusses the empirical results.  The final section concludes.
2  Data
2.1  Sample selection
Our final sample is the outcome of a series of screening stages, first at the market level, then in terms of data availability and final at an individual stock level.  All data is exclusively sourced from Thomson Datastream, although we have drawn on additional local sources to verify data and gain valuable insight into each market (see Appendix Table 1).  Drawing on the MSCI world benchmark indices
, and constituency to the “developed” universe in the region is solely with Israel.  Next, constituency of “emerging” universe includes Egypt, Qatar, Turkey and the United Arab Emirates (UAE) exchanges of Abu Dhabi, Dubai and Dubai Nasdaq.  Finally, the constituents of the “frontier & standalone” universes are Bahrain, Jordan, Kuwait, Lebanon, Morocco, Oman, Palestine (Palestinian West Bank), Saudi Arabia, Tunisia.  We also include Iraq and Syria, while owing to incompleteness and omissions in individual stock data we omit Sudan (Khartoum)
, Algeria
, and the recently formed Somali stock markets
.

We then screen stocks on the basis of their inclusion in major local blue chip indices, where constituency lists are maintained within Datastream (see Appendix Table 2).  We use the constituent stocks of blue-chip indices as these conform to international investors “investability” requirements, in terms of marketability and accessibility (foreign ownership restrictions) of these assets while at the same time avoiding the thorny issue of imposed bias from pre-screening stocks based upon pre-determined minimum price criteria.  This price pre-screening is evident in the study of Hou et al (2011) focussing on a worldwide sample of 49 countries.  The use of blue-chip index constituent stocks also conforms to international asset diversification assumptions regarding inter-market asset market integration, which is essential in the CAPM methodology, and thus avoids issues regarding intra-market segmentation which is particularly prevalent in emerging stock markets.  Our final screening criteria is based on the relative price rigidity of individual stock prices.  This captures the transactions costs in investing in stocks, where in those stocks with relatively static price time series the informational asymmetries between insiders and minority investors are prohibitively high inhibiting any trading activity and subsequent price movements.  Using the daily proportion of zero returns as a price rigidity metric we only include the top 15 Palestinian West Bank and top 5 Lebanese stocks, where these all have mean zero returns under 60% over their listing histories.  Similarly, we only include the top 4 in Syria and Iraq and the top 26 in UAE: Dubai, where these all have mean zero returns under 50% over their listing histories.

The data are from January 2004 to June 2020.  This is relatively short but reflects the period within which many emerging and frontier markets were established and adopted conventional data disclosure and financial reporting. The data includes single class ordinary shares only and excludes preference shares, dual class shares, warrants, convertibles, REITs, closed-end funds, exchange traded funds and depository receipts. Finally, where any return above 300% that is reversed within one month is treated as missing, that is, if Rt or Rt-1 is greater than 300%, and (1 + Rt)*(1 + Rt-1) - 1 < 50%, then both Rt and Rt-1 are set to missing.  This follows Ince and Porter (2003).


Following Hou et al (2011), we ensure accounting ratios are known before returns and thus match the end of year financial statement data for year t-1 with monthly returns from July of year t to June of year t + 1. We use the inverse of the market-to-book-ratio (see Appendix Table 3) to calculate the Book to Market Value ratios. In addition, size is defined as the market value of equity at the end of June of year t, while momentum (Mom) for month t is the cumulative return from month t – 6 to month t – 2, skipping month t – 1 to avoid microstructure biases such as bid-ask bounce or non-synchronous trading.


The final sample comprises 909 common stocks from 18 markets across the middle East & North African region, all of which are constituents of blue-chip indices.  We also compile a second universe excluding Israel, where this is used in robustness tests, which has 795 stocks.  Figure 1 shows the distribution of the sample over the period January 2004 to June 2020.  Two observations are immediately apparent.  The first is that the overwhelming majority of the sample is comprised of larger relatively more developed markets of Egypt (12%), Israel (15%), Jordan (13%), Kuwait (7%), Morocco (10%), Tunisia (8%), and Turkey (11%), where these total 76% of overall sample.  The second is the remainder of the sample is comprised of a smattering of all the other regional markets of whom Saudi Arabia (6%) and Qatar (4%) are the biggest.  Drawing on these two observations and these are indicative of potential bias in forming market and valuation factors from this universe given its skewed distribution of stocks reflected in the unequal domination of any universe by at best a handful of countries.  This is a particularly prevalent bias issue within emerging economies asset pricing models.  Figure 2 shows the evolution of the universe sample over time.  There is a notable jump in the number of stocks from 300 to approximately 480 in 2006, with this followed by a relatively steady increase in numbers from then until the end of the sample period.
Figures 1 and 2

2.2 Investor Protection and Liquidity measurement
Investor protection

We use the investor protection metric of Hearn et al (2017), where this is defined as the product of country level institutional quality and the proportion of firm-level free float shares:
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for country i at year t and Free Float is the mean monthly percentage of free float shares for each listed firm j.  Institutional quality is formed from the average of the six World Bank governance indicators: control of corruption, government effectiveness, political stability and absence of violence/terrorism, regulatory quality, rule of law and democratic voice, and accountability (Kaufman et al, 2009).
  These indicators range from -2.5 to +2.5 but here have been rescaled to take a value between 0 – 10.  Country i refers to the primary listing location of firm j. We adopt the country of primary listing as opposed to the country of incorporation on the basis of the “legal bonding” hypothesis of Coffee (1999, 2002) and Charitou et al (2007).  Firms incorporated in an overseas jurisdiction adopt or “legally bond” to the governance arrangements of the country of their primary listing.

Free float shares are the proportion of total issued shares from the primary listing of firm j not held by block holders. Information on the free float proportion is easy to access for a wide cross section of stocks, and is used here.  This is particularly important given the difficulty in tracing controlling owners within extended pyramidal and cross shareholding networks, such as business groups, where offshore entities, opaque nominee accounts and private, unlisted holding companies are frequently used to extend their control over a firm.  Datastream categorizes block holders into seven types: government, cross-holdings, pension funds, investment companies, employees and family, other block entities, and foreign block holders (see Appendix Table 3).  Prior to August 2009, data on shareholdings and free float shares were reported on a monthly basis, but more recently they are reported on the 10th and 30th of each month.  Two further points should be noted.  The first is that after April 2005 the SEC breakpoint of 5% in defining “block ownership” was widely adopted.  The second concerns the approach to missing data in some categories of block ownership holdings.  Discrete periods that lack data on percentage ownership holdings are allocated a value of 0%, leading to the proportion of free float being 100% for the period of the missing data.  These omissions and missing periods are relatively rare, although more frequent in some of the very under developed markets such as Syria, Lebanon and Iraq.  We address such gaps in the time series for each category of block owner per firm by using the last known ownership percentage value for that shareholder.  Finally, since the investor protection measure is the product of the institutional quality and proportion of free float, both of which are percentages, the resulting metric is denominated in units ranging from 0 to 10,000. 

In summary, since institutional quality and free float are assumed to be complements, an improvement in the quality of corporate governance associated with an increase in institutional quality is greater for a firm with higher free float.

Liquidity measurement
There are multiple liquidity estimators in the literature and for a comprehensive review and assessment of their relative performance see Goyenko et al (2009). Given our focus on monthly and annual measures and their performance, the choice of liquidity metric is constrained to a low frequency application.  A further constraint arises from the heterogeneous sample, which includes some of the most developed and active markets and some of the least developed.  Volume-based measures such as turnover are susceptible to misrepresentation where these record high levels of liquidity in financial crises or periods of uncertainty that are in reality accumulated masses of sell orders of investors exiting market.  Price-impact measures, such as that of Amihud (2002) are inestimable given periods of extended inactivity and lack of trading in smaller markets too.  Finally, less developed markets and also the lower segments of their larger counterparts are subject to “freezing” of market activity, as defined by Easley and O’Hara (2010) where trading activity is effectively “frozen” with no buy nor sell orders.  Easley and O’Hara argue this to be the result of severe uncertainty rendering trader unable to rank investment opportunities by expected utility and value.  Inability to rank infers an inability to participate in markets due to uncertainty.  The multidimensional construct of Liu (2006) is one of the few liquidity estimators capable of handling these issues.  Here freezing is represented in terms of a lack of trading volume – captured in the measure.  Concerns over such extreme illiquidity, or price rigidity have been expressed to author team when undertaking field research interviews with senior market participants in a number of stock markets across the region including Oman, Abu Dhabi, Dubai, Bahrain, Kuwait, Tunisia, Morocco, Egypt, Lebanon and Jordan.
Liu (2006) introduced a multidimensional measure designed to capture the trading speed dimension of liquidity. This is a combination of an adjusted turnover term and the proportion of daily zero volume trading days in a given month, and is the metric of choice in this study. It is defined as LMx which is the standardized turnover-adjusted number of zero daily trading volumes over the prior x months (x = 1, 6, 12), stated:
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where x month turnover is the turnover over the prior x months, daily turnover is the ratio of the number of shares traded on a day to the number of shares outstanding at the end of the day, NoTD is the total number of trading days over the prior x months, and Deflator is chosen such that,


[image: image6.wmf](

)

1

1

0

á

á

Deflator

turnover

month

x









(3)

for all sample stocks
. With the turnover adjustment (the second term in brackets in (2)), two stocks with the same integer number of zero daily trading volumes can be distinguished, that is, the one with the larger turnover is more liquid. Thus, the turnover adjustment acts as a tie-breaker when sorting stocks based on the number of zero daily trading volumes over the prior x months. Because the number of trading days can vary from 15 to 23, multiplication by the factor (21x/NoTD) standardises the number of trading days in a month to 21, which makes the liquidity measure comparable over time. LM1 can be interpreted as the turnover-adjusted number of zero daily trading volumes over the prior year. LMx is calculated at the end of each year for each stock based on daily data.

3.3 Summary statistics

Table 1 reports the summary statistics of monthly returns (in US$), the percentage proportion of free float, country-level institutional quality, the new investor protection measure and other firm-level characteristics.  Countries are displayed in terms of their sub-regional affiliations, with this exemplified in Egypt, Morocco and Tunisia’s grouping within North Africa.  It is also notable that these countries alongside Lebanon and Syria all have French civil code law institutional frameworks with all other markets being categorised as English common law – as per definition by La Porta et al (2008).  These predominantly Francophone countries are notable in having dirigiste (state-led) capitalism precipitated through extensive banking sectors.  During fieldwork interviews between author team and senior market participants in Morocco, Tunisia, Algeria and Lebanon, and the heightened state regulation was also discussed in relation to the more self-regulatory approach of the more self-regulatory model associated with English common law heritage.  There are also marked differences between English common law jurisdictions with this evidenced by Israel having relatively recently significantly evolved its legal system from the original former colonial Palestinian Ordinance under which its counterpart exchange in Palestinian West Bank operates.  Other legal innovations are evident in Dubai, which is one of seven emirates within the federal UAE, with Islamic Shari'ya law regulating civil affairs within a unique bifurcated system alongside English common law regulation of the commercial legal and judicial system.  This draws on a purpose-built judiciary drawn from a range of international English common law jurisdictions.

As intuitively expected in an emerging region with considerable diversity in institutional heritage and levels of development, there is marked dispersion in the investor protection metric with this ranging from its highest values, typically in excess of 3,000 across the Arabian Gulf to the lowest values, under 1,800 across North Africa.  Two extremely low observations stand out, namely Iraq (717.62) and Syria (554.16) where the lowness of these values is attributable to minimal formal institutional quality which is 17.44% in Iraq and 22.17% in Syria respectively.  Formal institutional quality is also much higher than the regional average (49.40%) across the Arabian Gulf countries, where these are typically in excess of 60%.  A further trait of Arabian Gulf countries is their very high mean free float (%) where this is typically well above 50%.  This in conjunction with their high formal institutional quality underpins their high aggregate investor protection.  Conversely, the countries across North Africa and the Levant regions have very low free float (%) where this is indicative of the combined influence of French civil code law, where this inhibits deregulation and liberalisation of finance, and a predominant extended family governance model based on extensive cross shareholdings and business groups.  Furthermore, in interviews with senior market participants in Amman, Jordan, Kuwait and Bahrain and the dominance of extended family groups and cross shareholder networks was a point of discussion confirming the importance of this governance model.
Momentum is similarly varied, with North Africa higher than elsewhere. Mean firm size is generally higher in Arabian Gulf markets, ranging from US$ 0.22 billion in Egypt and US$ 0.08 billion in Tunisia to US$ 2.39 billion in Dubai and US$ 2.67 billion in Saudi Arabia. There is wide variation in book-to-market value ratios in these markets with 0.44 in Tunisia, 0.57 in Morocco and 0.94 in Egypt compared with 1.06 in Abu Dhabi, 2.34 in Dubai Nasdaq. Finally, the time series of monthly returns per market varies from highs of 1.81% in Egypt, 1.49% in Israel and 1.43% in Turkey to lows of 0.64% in Iraq, 0.12% in Palestinian West Bank and 0.09% in Dubai Nasdaq.
Table 1

Table 2 reports the ownership descriptive statistics for all the sample markets.  Some observations are immediately apparent.  The first is that ownership concentration vested in cross shareholder networks, where this is predominantly family business groups (see Hearn, 2011, 2014) is much higher in North Africa, the Levant as well as Israel and Turkey than across the Arabian Gulf.  This is as high as 40.63% in Lebanon, 42.41% in Tunisia, and 41.84% in Morocco while it is 37.92% in Turkey and even 29.61% in Israel.  This reflects the durability of this form of corporate governance.  Second, and there is a more even distribution of mean ownership by insider employees and family, though this is marginally higher across the Arabian Gulf than elsewhere.  Third, and foreign ownership is minimal and typically under 10% across much of the Arabian Gulf, with Bahrain as the prominent exception (28.33%) reflecting the state’s more open multicultural disposition.  Conversely it is generally very high and around 20% across North Africa and the Levant.  Interestingly, in the most developed markets such as Israel (12.17%) and Turkey (12.07%) it is quite low.  Fourth, mean state ownership is higher in Egypt (19.67%) and then across the entire Arabian Gulf region where it is often in excess of 20% reflecting much greater state participation in economies.  Our final observation is that in line with other emerging regions, there is minimal institutional investment reflected in almost non-existent ownership by investment companies and pension funds in the last columns of the table.
Table 2
3 Factors driving returns
3.1 Value effects in Middle Eastern equity markets
The long-standing intuition (see Liu, Stambaugh & Yuan, 2019) regarding value effects is that these scale firm’s equity price by a predominantly accounting, or balance sheet derived, fundamental through its’ impact on expected returns.  A scaled price is viewed as an effective proxy for expected return i.e. higher (lower) expected return implies lower (higher) current price.


In gauging plausible value factors for the Middle Eastern region we follow Fama and French (1992, 1993), where the former study selected the valuation ratio exhibiting the strongest value effect from amongst a number of potential candidate ratios.  Fama and French (1992) differentiated between earnings to price, assets to market and book to market value ratios where the latter effect was found to subsume the others leading to it forming the basis for Fama and French’s subsequent (1993) in constructing zero cost returns-based “HML” valuation factor with which to apply to the cross section of stock returns.


In this section we undertake a horse races comparison among valuation ratios through the application of cross-sectional Fama and MacBeth (1973) regressions of individual monthly stock returns on the ratios.  First, we include a pre-ranking CAPM beta (β) where this is estimated on the past years’ daily returns, alongside firm’s market capitalization (size) and book to market value ratio as well as the momentum percentage, where this is defined from preceding section.  We then recursively include, as opposed to jointly, three rival liquidity metrics: that of Amihud’s (2002) price impact measure
, the turnover and Liu’s (2006) trading speed measures.  Finally, we include the percentage proportion of free float capitalization and Hearn et al’s (2017) investor protection metric.


Table 3 reports average slopes from the month-by-month Fama–MacBeth regressions.  Our first observation is that in column (1) β does not enter significantly where this lack of significance is consistent across all subsequent models.  Similarly, and across models (2) to (10) the size variable, log ME, enters with a significantly negative coefficient, where these results confirm a consistent size effect across the Middle Eastern region.  Columns (3) through to (8) report results when each valuation ratio is included recursively in its own regression.  In particular, between columns (3) and (4) and the book to market value ratio, log BM, enters with a significantly positive coefficient, where these results confirm an effect attributable to the difference between value and growth stocks across the Middle East.  Next, and the addition of momentum in column (4) is positive and with high statistical significance implying a potentially strong momentum effect in the valuation of stock returns across region.  This evidence is so far consistent with prior findings in the US by Fama and French (1992) as well as more recently in Liu, Stambaugh & Yuan (2019).
Next, we consider the recursive addition of each of the three liquidity metrics on top of size and β between columns (5) through to (7).  The evidence suggests all three liquidity measures are statistically significant, although this is highest for the Amihud metric, in column (5).  Also, worth noting is that Amihud (column 5) and Liu (column 7) coefficients are negative, while that for turnover (column 6) is positive.  Together, this evidence points to the region’s equity markets having sufficient trading activity to support heterogeneity in liquidity estimation, despite the markets relative small size and predominantly emerging market status.

Column (8) reports the singular inclusion of proportion of free float in conjunction with both beta and size effect.  Interestingly, on its own the proportion of free float lacks statistical significance.  This would be in line with a caveat reported in Hearn et al (2017) regarding a limitation on free float in the light that it focusses on the inverse of block shareholding rather than the gap between block holding versus control leveraged over firms.  The Middle East is a region dominated by cross shareholding networks, such as family business groups, where this might reduce the efficacy of the proportion of free float as a valuation metric in its own right.  Finally, between columns (9) and (10) and Hearn et al’s (2017) investor protection metric is added into both models, where the coefficient is negative and highly statistically significant.  Such statistical significance is in contrast to that of the underlying proportion of free float (in column 8) and points to the importance of differences in formal institutional quality impacting valuation.  This is likely extremely important in a heterogeneous region such as the Middle East.  Notably, in the final grand regression in column 10 and the statistical significance of the investor protection metric is not only retained but actually increases, underscoring its importance.
In summary, and the results across these models reveal substantial statistical support for the application of multifactor asset pricing models in the Middle East region.  In particular, size, book to market ratio, momentum, liquidity and investor protection valuation factors are all statistically supported in being likely candidates in explaining the cross section of stock returns within universes comprising the region’s listed equities.  Notably, there is significant support for the new investor protection measure of Hearn et al (2017) where this additionally captures differences in formal institutional quality on top of ownership.
Table 3
3.2 The construction of Factor Mimicking Portfolios (FMPs)

To study the influence of factors, such as size, book to market value, momentum and liquidity on the variation of world stock returns, we follow Fama and French (1993), Liu (2006) and Hou et al (2011) and construct returns-based proxies using zero-investment portfolios. These portfolios go long in stocks with high values of a given characteristic and short in stocks with low values for that characteristic. We use the time-series regressions of Black, Jensen and Scholes (1972), following Fama and French (1993) and more recently Liu (2006) and Hearn et al (2017), to assess the pricing implications arising from the liquidity and investor protection metrics.  In this approach, the excess returns on test portfolios are regressed on the returns of FMPs. The time series slopes are interpreted as factor loadings that inform how various combinations of these FMPs explain the average returns across the portfolios. We form market portfolios based on both equal and value weighted returns of all stocks within a universe at a given time and use the yield on the 10 year US Treasury bill as our risk free rate.

We use size and book to market value (Fama and French, 1993), momentum (Jegadeesh and Titman, 1993) and liquidity (Liu, 2006) to form the FMPs using two different techniques. The first creates 25 quintile portfolios using a two-stage sorting process. The stocks are sorted into five portfolios based on size, and then sorted again by book to market value. At any time, those with missing values for either characteristic are omitted, as are stocks with negative book to market values. FMPs relating to size are created from average returns on small size portfolios minus those on big size portfolios (SMB factor) and similarly with high book to market value portfolios minus low book to market portfolios (HML factor). Portfolio rebalancing takes place annually in June, following Fama and French (1993) and Hou et al (2011). SMB and HML factors are formed from value-weighted returns.


Construction of the momentum, liquidity and investor protection FMPs are slightly different. These use 10 decile portfolios with stocks ranked on momentum across portfolios, where momentum is defined as the cumulative return over the preceding six months, and on liquidity, defined as in Liu (2006). The FMP for momentum follows the Jegadeesh and Titman (1993) six-month/six-month strategy, where monthly returns are an equally weighted average of six individual strategies of buying the winning decile portfolio and selling the losing decile portfolio. Rebalancing occurs monthly.
 In order to minimize the bid-ask bounce effect, we skip one month between ranking and holding periods when constructing the momentum FMP. This FMP is formed from equal-weighted returns.


The liquidity FMP is created by first ranking stocks by their Liu (2006) liquidity metric. These are sorted into 10 decile portfolios and the FMP formed from returns difference between high illiquidity decile portfolios and low illiquidity decile portfolios. Then, two FMPs are created based on the frequency of rebalancing. The first is rebalanced annually in December, following Fama and French (1993). The second is rebalanced monthly with the FMP returns formed from the averages across each of twelve annually held liquidity FMPs, similar to the method used for the momentum portfolio in Jegadeesh and Titman (1993)
. This was also used as a robustness check in Liu (2006).

Finally, the investor protection FMP is created by first ranking stocks by their Hearn et al (2017) investor protection metric. Ranking is by the prior month and year. These are sorted into 10 decile portfolios and the investor protection FMP created from returns difference between low investor protection decile portfolios and high investor protection decile portfolios. In common with the liquidity portfolios, two investor protection FMPs are formed based on the frequency of rebalancing. The first is an annual rebalancing in December of each year, following Fama and French (1993), and with an annual holding period. The second is a monthly rebalancing, with annual holding periods. The resulting FMP returns are created from the averages across each of twelve annually held investor protection FMPs, similar to the method used for the liquidity FMPs.
3.3 Descriptive statistics of Factor Mimicking Portfolios

Table 4 reports the means, standard deviations, autocorrelations and cross-correlations of monthly returns of the FMPs using the entire sample.  Of these, the market portfolio has an average excess return of 0.78% over the 186-month horizon and is statistically significant (t-stat 3.06). We select the equal-weighted market portfolio as is conventional in asset pricing literature.  This does have a high Jarque-Bera statistic (204.07) indicating some statistical non-Normality.  However, this is intuitively expected in a universe that incorporates considerable asset market segmentation, while it is also lower than that of the corresponding value-weighted portfolio.  These results are not reported but are available from the authors on request.


Of particular interest is the effectiveness of the monthly versus annually rebalanced liquidity and investor protection FMPs.  In panel 1, premiums on both the annual and monthly FMPs for investor protection are small and statistically significant at 90% confidence margin.  Furthermore, skewness, kurtosis and Jarque-Bera statistics are all very similar between annual and monthly FMP variants.  Finally, analysis in panel 2 of the correlations for annual against monthly liquidity and investor protection FMPs reveals almost perfect correlation implying they are effectively capturing the same underlying factors.  This led us to omit the monthly FMPs and retain their annual counterparts.  Therefore, the factors included in the time series asset pricing tests are the equally weighted market excess returns, the value-weighted size and book-to-market FMPs, the equal-weighted momentum FMP, and the annually-rebalanced equal-weighted liquidity and investor protection FMPs.

It is worth noting that of these FMPs’, those attributable to Investor Protection are smallest in average returns, where these are under 0.13%, with quite low statistical significance at 90% confidence margin.  This implies that while premiums do exist for each of these factors they are much smaller in absolute size.  Conversely, the mean returns on liquidity FMPs are negligible at under -0.07% where these also notably lack any statistical significance at any confidence margin.  This evidence alone questions the applicability of liquidity as a valuation factor within the Middle East & North African emerging region.  However, the mean returns attributable to momentum FMP is 0.90% (t statistic: 2.55, p ≤ 0.01) indicating a potentially strong momentum premium.  Similarly, mean returns of 0.75% (t statistic: 2.57, p ≤ 0.01) on SMB or size FMP and 0.87% (t statistic: 3.15, p ≤ 0.01) on HML or book to market FMP indicate that the FF3F model, as well as the Carhart 4F models may be of strong significance in explaining the cross section of stock returns across the Middle East & North African emerging region.  Finally, it is also notable that SMB, HML and Liquidity FMPs have the least skewness and kurtosis and the lowest Jarque-Bera statistics (indicating greater Normality in returns distributions) compared to any other FMP.


In terms of correlations (see Table 4, panel 2) it can be observed that both liquidity FMPs (1 year and 1 month) have higher correlations (over 0.50) with the market portfolio as well as HML (slightly over 0.43) FMPs.  Consequently, it is notable that a limitation arises from potential overlap in the effects captured by each of the distinct FMPs.  One explanation for these slightly higher correlations focusses on these metrics having some statistical bias owing to the unequal distribution of country’s stocks across the universe.  However, notably all other correlations are of minimal size and with at best variable statistical significance.  Finally, concerns regarding autocorrelations are mitigated due to their low absolute size and negligible statistical significance over 1, 6, and 12 month lagged periods. (Table 4, panel 3).
Table 4
3.4 Descriptive Statistics of Investor Protection Portfolios

Table 5 provides a detailed comparison between decile portfolios formed from the wider Middle Eastern & North African universe in terms of liquidity and then investor protection sorts.  Panel 1 reveals the distribution of stocks across ten investor protection sorted decile portfolios, where there are distinct geographic and regional trends apparent.  The first is that stocks drawn from across the Arabian Gulf tend to be progressively more concentrated in the higher investor protection portfolios, namely from D6 to D10, with the highest concentrations in D10.  A similar trend is apparent in Israeli stocks where these similarly increase considerably within higher investor protection sorted decile portfolios.  Conversely, in the other large and more developed market, Turkey, and the reverse is true where stocks progressively increase towards the lower investor protection decile portfolios.  This is reflective of very different corporate governance regimes between Turkey and Israel, where the former is based predominantly on extended family business groups while the latter is more akin to the shareholder value model of at least moderately dispersed ownership (e.g. Berle & Means, 1932).  Finally, there is a very visible stock concentration within increasingly lower investor protection sorted decile portfolios (D4 to D1) in all North African and Levant countries.  As with the preceding liquidity sorted stocks, and the formation of investor protection FMP is vulnerable to potential geographic biases in terms of the high investor protection decile D10 being almost entirely comprised of Arabian Gulf and Israeli stocks, while the corresponding low investor protection decile D1 being comprised largely of North African stocks.  Such geographical skewness is prevalent in asset pricing factor formation within smaller universes in emerging regions.  However, it is in line with predictions in the law and finance literature in terms of the distinction between all Arabian Gulf markets being English common law, while those of North Africa and the Levant are predominantly French civil code law.  La Porta et al (1998, 2000) argues the former are associated with optimal legal and judicial investor protections while the opposite is true for the latter.  This also supports the hypothesis that investor protection varies with levels of economic development (La Porta et al, 2000).  The geographical distribution of stocks across countries is in line with distributions of investee firms in Middle East regional funds, such as that of JP Morgan’s Emerging Middle East Equity Fund
.

Similar geographic trends are also clearly visible from distributions of stocks across decile portfolios for liquidity and also momentum.  The former is much more striking than the latter where trends are more gradual and less concentrated.  Both of these are omitted for brevity and available from authors upon request.
Panel 2 provide a comparison of the summary statistics for firm characteristics for the ten investor protection decile portfolios respectively.  Focussing on the ten investor protection decile portfolios and these support the existence of an investor protection premium where there are significant returns differences between the highest (D10) and the lowest (D1) investor protection decile portfolios, whether equal or value weighted.  Returns on lowest investor protection deciles (D1) are much higher than on the high investor protection ones (D10).  Next, and there is a statistically significant (p < 0.005) difference in means between D1 and D10 portfolios for both investor protection metric and free float percentage.  These both are lowest in the lowest investor protection (D1) decile portfolio with this progressively increasing towards high investor protection decile portfolio (D10) where their values are almost ten times those of the lowest D1 decile.  Differences in momentum across deciles lacks statistical significance, while book to market value in low investor protection (D1) portfolio is statistically significantly lower (p < 0.005) that of high investor protection counterpart (D10).  Finally, the Liu liquidity metric, bid ask spread, daily zero returns and stock’s closing price are all much bigger (p < 0.005) in low investor protection decile (D1) with a progressive decrease towards its high investor protection counterpart (D10).  This trend reverses in the case of traded volume (p < 0.005) and market capitalization (size) (p < 0.005).  Traded volume in the high investor protection (D10) decile portfolio is over ten times that in the low investor protection decile (D1) portfolio.
Table 5
Table 6 provides a detailed comparison of the levels of concentrated ownership per category of owner between the ten liquidity sorted decile portfolios and their investor protection sorted counterparts.  Panel 1 reveals a gradual increase in concentration of ownership in almost all the categories from low illiquidity (D1) decile through to its high illiquidity (D10) counterpart (p < 0.005).  The only exceptions to this trend are state and “other” categories of ownership, where the former lacks statistical significance and the latter is a decreasing trend in concentration towards higher illiquidity.  This evidence is supportive of the thesis that liquidity-based transactions costs are higher for higher concentration of block ownership, where this is reflective of informational asymmetries.

Panel 2 reveals the opposite trend to that in preceding panel 1, where the concentration of ownership across all categories decreases from low (D1) investor protection decile portfolios to their high (D10) investor protection counterparts (p < 0.005).  This reversal in trend as compared to the preceding liquidity panel is in line with theory, where ownership concentration is associated with lower liquidity, higher informational asymmetries, and lower investor protection.  It is notable there are only two ownership categories where ownership concentration increases from low investor protection (D1) to their high investor protection (D10) counterparts, with these being insider employee/family and “other” (p < 0.005).  These are counterintuitive and not expected since they indicate higher concentration by insider employees/family when investor protection is improved.
Table 6
4. Results

4.1 Time-invariant empirical results

The multifactor CAPM models used in our empirical analysis are outlined in Appendix Table 3.  These are the CAPM, the Fama and French three factor model (FF3F), the Carhart (1997) four factor model, that is, the FF3F model augmented with an additional momentum factor (Carhart 4F), the Liu liquidity two factor model (Liquidity 2F), the investor protection two factor model (Investor Protect 2F), which takes into account institutional and ownership differences across markets. All models are estimated using time series OLS, following Black, Jensen and Scholes (1972), Fama and French (1993), Pastor and Stambaugh (2003) and Liu (2006). The expectation is that the Jensen alpha should not be statistically different from zero, given the relationship between an individual portfolio’s expected returns and the market (Markowitz 1959)
.

Two sets of estimation results of the augmented CAPM models are presented for the ten equally-weighted decile portfolios and the equally-weighted and value-weighted FMP using D1 - D10.  The first is for liquidity (panel 1) and the second is for investor protection (panel 2).  Our first observation from the estimation results across each set of augmented CAPM models, across all decile portfolios, and across all of panel 1 (liquidity) and then panel 2 (investor protection) is that there are only, at best incremental increases and corresponding decreases in the adjusted-R2 across models.  Such incremental change in the adjusted-R2 as well as its variation severely undermines the usefulness of the adjusted-R2 in differentiating between models.  However, there are two notable exceptions to this lack of variation.  These are that the adjusted-R2 is visibly much higher across all the Carhart 4F models (panels 1C and 2C) where these are applied to both liquidity-sorted and investor protection-sorted deciles of stocks.  Similarly, the adjusted-R2 is visibly much higher across all the Investor Protection 2F models (panel 2D) where these are applied to investor protection-sorted deciles of stocks.  However, the strongest consistent support for the superiority of the Investor Protection 2F model over all other augmented CAPM models is from the reduced statistical significance of the alpha terms for all decile portfolios relative to the other models across both panels 1 (liquidity deciles) and 2 (investor protection deciles).

A final notable characteristic of the Liquidity 2F models is the negative coefficient on the liquidity FMP coefficient in panel 1D for the lowest illiquidity decile (D1) which reverses to becoming an increasing positive coefficient from liquidity decile D2 to the highest illiquidity decile, D10.  These sign changes are as intuitively expected.  The least illiquid (most liquid) decile, D1, has a sizeable discount while there is an increasing premium as illiquidity increases to the highest illiquidity decile (D10).  In relation to the Investor Protection 2F models in panel 2E and the positive, large and statistically significant coefficient in the weakest investor protection deciles (D1) that becomes negative in the strongest (D10).  This sign reversal is expected and reflects the premium associated with stocks in weak minority shareholder protection environments that is absent for stocks in strong investor protection environments.  This sign reversal in sign has been attributed by Hearn et al (2017) to the premium on concentrated block ownership transitioning to a discount for dispersed ownership within contexts of high institutional quality.  Conversely in contexts of low institutional quality and this sign reversal is attributable to an increase in uncertainty over the motivations towards expropriation and cash flow tunnelling as free float percentage decreases and block ownership subsequently increases.  As such, the investor protection FMP is argued to theoretically capture a state variable in asset pricing defined by the concealed risks of expropriation.

The last two columns of Table 7 show the results of the estimation of the various pricing models to the zero-cost portfolios formed from the returns difference first (in panel 1) between high illiquidity (D10) and low illiquidity (D1) portfolios, and second (in panel 2) between low investor protection (D1) and high investor protection (D10) portfolios.  These correspond to first the returns generated from a strategy of a long position in highly illiquid stocks and shorting those that are much more liquid, and second being the returns generated from a strategy of long position in low investor protection stocks and shorting those with high investor protection.  In panel 1 (liquidity deciles) and the estimation results reveal that the CAPM, FF3F, Carhart 4F across equal and value weighted difference portfolios (D1-D10) reveal statistically significant regression alphas, i.e. abnormal returns that cannot be attributed to any of the included FMPs. Gompers et al (2003) describe these as “…the return in excess of what could have been achieved by passive investments in any of the factors” (p. 122).  In fact, it is only in the final two columns of panel 1E where the regression alphas for the investor protection 2F model applied to both equal and value weighted difference portfolios (D1-D10) lack any statistical significance.  This reveals some statistical support for the investor protection 2F asset pricing model.


Conversely, for panel 2 (investor protection deciles) and only the Carhart 4F models applied to both equal and value weighted difference portfolios (D1-D10) lack any statistical significance.  This implies that the Carhart 4F model is at least as good as the investor protection 2F in terms of efficacy.  Importantly, this reveals some statistical support for the Carhart 4F model.

In summary, the evidence so far points to a premium for investor protection existing, and that the inclusion of this in the form of an FMP leads to statistically superior augmented CAPM models than for the single factor CAPM or its augmented counterparts such as FF3F and Liquidity 2F.  However, it is notable the Carhart 4F, including momentum, also demonstrates some strength.
Table 7
4.2  GRS statistics
We use the F statistic from the Gibbons, Ross and Shanken (1989) (henceforth GRS) to formally test the hypothesis that a set of explanatory variables produces regression intercepts for a set of test assets or portfolios that are all jointly equal to zero.  We use five sets of explanatory variables in all – with each corresponding to one augmented CAPM-based model.  These are employed on a set of test assets, or portfolios, which are the individual decile portfolios sorted on basis of 1-year rebalanced liquidity, 1-year rebalanced investor protection, momentum, and then a suite of country portfolios.  It should be noted that a complication arises due to collinearity between the formation of GRS test statistic and the valuation factors implicitly used within the models it is employed.  As such we run GRS tests across 8 of the decile portfolios in each case – omitting the extreme portfolios (D1 and D10) from which liquidity, investor protection and momentum valuation factors are formed.

The results from Table 8 overwhelmingly reject null hypotheses of all regression intercepts being jointly equal to zero.  These are rejected with p < 0.005 confidence margin.  However, it should be noted that there is some statistical support for the relative strength of Investor Protection 2F model over all other models from the relatively much smaller (in absolute size) test-statistic in the investor protection and country test portfolios.  Moreover, and this uniform and high rejection by GRS method is also a common finding in literature with Fama and French (1993) reporting similar evidence in a single country US-based sample, Hou et al (2011) in a multi-country sample focussing on large world markets and Hearn (2016) in a comprehensive sample of Asian equity markets.
Table 8
4.3 Time varying parameter empirical evidence

The final set of asset pricing tests is for the Kalman filter time-varying parameter coefficient models. We apply the Kalman filter estimation, which relies on the notion of state space to estimate the conditional constant term and market beta of the investor protection augmented CAPM, as well as of the comparison models
. The Kalman filter estimation allows the relaxation of assumptions on data generating processes and a stochastic time trend accounts for structural breaks. This is preferred to formal switching-regression models as it is not necessary to define the exact point of the switch. This is particularly important in the present study as although the timing of changes is known, the exact date of implementation is not, particularly with respect to changes in formal institutions and regulatory environments. A further benefit of Kalman filter estimation is that it is less demanding of the data compared with Markov-switching models that are generally incompatible with short sample periods (see Grout and Zalewska, 2006). The process consists of an observation equation and a transition or state equation, which in combination express the structure and dynamics of a time varying system. A state space model is specified where an observation at time t is a linear combination of a set of state variables that compose the state vector. The time-varying parameter coefficient models of the Investor Protection 2F augmented CAPM and our comparison models are outlined in Appendix Table 4.

The results are reported in Table 9. The four test assets are the same as those in the preceding GRS test, with these being the individual decile portfolios sorted on basis of 1-year rebalanced liquidity, 1-year rebalanced investor protection, momentum, and then a suite of country portfolios.  These provide a diverse range of test assets to assess the efficiency of our models.  The results reveal substantial support for the use of time varying CAPM-based models.  An overwhelming majority of lower standard error bands of alphas are negative (generally over 90% of sample period).  Furthermore, the average z-statistics of final period alphas are generally extremely low and below any discernible confidence margin.  Generally, maximum likelihood convergence is achieved for the overwhelming majority of the five models applied to each set of test portfolios except for the cases of FF3F and Carhart 4F specific to investor protection and momentum decile test portfolios.  Model selection is based on two sets of statistics: information criteria (Akaike Information Criterion, AIC), and the time series profile of the alpha across models.  The results reveal the lowest average AIC criterion is for the Investor Protection 2F model in the case of investor protection decile and country test portfolios.  This provides some further statistical support for the superiority of the Investor Protection 2F model.

In summary, and time varying parameter models based on the Kalman filter facilitate our incorporation of a relaxation of the more rigid assumptions of long-term general economic equilibrium underpinning price formation in the traditional linear CAPM which relies on time series OLS regressions to estimate long term risk premia.  Given this relaxation of rigid equilibrium assumptions and subsequent emphasis on a variety of risk premia associated with additional underlying state variables that collectively act to form asset prices, the evidence suggests that additional investor protection hedging of risk is optimal.  In particular the AIC informational criterion, based on the maximum likelihood statistic of model is consistently higher for the time varying parameter analogue of the investor protection 2F model across a variety of decile stock sorts, based on liquidity, investor protection and national country of listing.  These findings further substantiate the time invariant evidence regarding the superiority of investor protection 2F models.
Table 9
As an additional supplementary exercise, we repeated the time varying analysis using two state Markov-switching model analogues to the five asset pricing models, namely CAPM, FF3F, Carhart 4F, Liquidity 2F and Investor Protection 2F for liquidity, investor protection, momentum deciles and country portfolios.  This empirical evidence is not reported for brevity and is available from authors upon request.  The results from analysis of average maximum likelihood statistics is very similar to that associated with the AIC information criterion, which itself is derived from maximum likelihood expressions, within the preceding Kalman-filter time varying analysis.  This further evidence from application of Markov-switching techniques further supports the statistical superiority of Hearn et al’s (2017) Investor Protection 2F model.
4.4  Profiles of time-varying parameter models and structural breaks

We further elaborate on the evidence of a premium (versus discount) in investor protection across the cross section of stock returns from the Middle East and North African universe though study of the time varying loci of coefficients associated with the investor protection FMP in the Investor Protection 2F model.  We focus on the time varying profile of investor protection FMPs associated with aggregate country portfolios and present two sets of loci from all the possible profiles, where these profiles are clearly defined and not indiscernible from zero.  At this stage it is important to note that maximum likelihood convergence was not achieved for only two markets of Jordan and Syria.  The first set of time varying profiles are displayed in Figures 3 to 8, where these are the investor protection betas for Egypt, Iraq, Lebanon, Tunisia, Bahrain and Turkey respectively and where all evidence a consistent investor protection premium across much of the sample time period.  Several observations can be made from the profiles.  The first is that significant increases or jumps in the time varying investor protection beta, indicating a premium, in Egypt, Turkey and Bahrain can be attributed to political events and instability in formal institutional frameworks, such as the independence of judiciary from executive and non-political alignment and impartiality of state bureaucracy, where these are central for the protection of minority investor property rights.  This is exemplified in Egypt by the 2011 revolution and deposing of president, proceeded by a period of popularist-led participatory democracy for two years, then a military-backed intervention and subsequent political reform in 2013.  After a period of stability some further instability was accorded to a 2018 presidential election and ultimately the onset of the 2019/2020 Covid pandemic.  Similarly, in Turkey the last decade has been dogged by periods of political instability, such as Istanbul’s Gezi Park protests during 2013 and ongoing questions regarding secularism of state bureaucracy and its independence from the executive.  Conversely, the profile of Tunisia reveals a steadily decreasing premium, where this can be attributed to arguably greater success in enacting effective reforms to political and governmental institutions following their leading the Arab Spring political upheaval in 2010/2011.  It should be noted that the profiles of both Iraq and Lebanon are limited in time frame and also in being comprised of a very small and a handful of the most liquid stocks that are largely unrepresentative of their national economies.  This is exemplified in the Lebanese series containing the most liquid 5 equities from a total number of 12 listed firms in the national market, while Iraq is even smaller in containing 4 most liquid stocks from a total of 100 listed Iraqi firms.
Figures 3 - 8
The second set of time varying investor protection beta profiles are displayed in Figures 9 to 18, where these are associated with Saudi Arabia, Kuwait, Oman and Abu Dhabi (UAE), Israel, Palestinian West Bank, Qatar, Dubai (UAE), Morocco and Dubai’s Nasdaq (UAE).  These are negative profiles reflecting a discount associated with high levels of investor protection across much of the sample time frame.  Notably, the profiles of Saudi Arabia, Kuwait, Oman and then the UAE’s three markets of Abu Dhabi, Dubai and Dubai’s Nasdaq are all consistently negative reflecting a discount from high levels of investor protection.  Saudi Arabia alongside the Palestinian West Bank exchange are notable inasmuch that their investor protection discount has been steadily increasing throughout the sample period, which is reflective of significant regulatory reforms in both social and economic institutions, such as the former’s reform of gender equality and adoption of a formal codified legal system as a departure from its historical sole reliance on Islamic Shari'ya
.  Israel’s investor protection profile too mirrors a backdrop of conflict, where this has predominantly been with the Gaza strip since 2008/9 while in 2005 regulatory reforms enabled market maker designated brokers to facilitate liquidity and in 2017 the Tel Aviv securities exchange was demutualized prior to its 2020 IPO.  All markets in profiles 9 to 18 are notable in containing all stocks constituent to the top blue-chip indices within each market.
Figures 9 - 18
Finally, we test the robustness of our results by considering an alternative investment universe where this is the same as that used in our above main analysis but this time excluding Israeli stocks.  The exclusion of this country is justified on the basis of almost total segmentation with rest of region and the developed nature of this single market, as recognized by its sole constituency in MSCI “developed” markets.  We re-estimate all our main models using the new smaller universe (excluding Israel).  The results are not reported here but are available online.  The evidence provides even stronger support for our main analysis inasmuch that all results largely mirror those in the main analysis.
5. Conclusions

In this paper we have undertaken a comprehensive and up to date study of the application of multifactor asset pricing methodology in all eighteen equity markets across the Middle East & North African region.  The empirical results are of immediate interest to regulatory authorities and practitioners alike while for academics their importance is underlined in terms of implications for asset pricing theory and the debate on segmentation.  Our findings support the colloquial concept of “not putting all one’s eggs in a single basket” which is mirrored in every language across the Middle East, as is outlined in the initial opening lines prior to the introduction.

Our comparison of a variety of common and theoretically-driven augmented-CAPM factor models reveals support for the usefulness of the new investor protection 2F model of Hearn et al (2017) with little support for rival liquidity 2F and other models using size, book to market value and momentum factors.  This support is also borne out in analysis of GRS statistics.  Following application of Kalman-filter stochastic time varying analogues of the various multifactor models, and we also find support for the time-varying parameter investor protection 2F model is maintained.  Analysis of the resulting loci of time-varying investor protection beta reveals some markets such as Egypt, Iraq, Lebanon and Tunisia all have significant investor protection premiums, while discounts are attributable to Israel, Saudi Arabia, Kuwait, Oman and both UAE markets of Dubai and Abu Dhabi.  The majority of other aggregate country investor protection betas do not significantly stray from zero.  Drawing on the findings of Cheng et al (2010) and we argue that since that study more of the regions formal equity markets have increased their international orientation where this now includes Saudi Arabia, Oman and the UAE exchanges.  This increased international focus has led to their adoption of shareholder value corporate governance regulations, with this leading to their stocks traded at an investor protection discount in respect of the region.  Conversely, the premium attributable to Egyptian, Iraqi, Lebanese and Tunisian stocks reflects political instability and the powerful underlying effects of family governance.
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Table 1 Summary of ownership, free float and investor protection statistics

This table reports summary statistics for the sample markets.  The start date reflects beginning of data reporting for stocks in each market in Datastream, the number is the stocks in the respective blue chip index used.  Datastream reports the free float proportions (%).  Institutional quality is reported on a 0-1 scale, where this is the average of the rescaled six underlying World Governance indicators (Democratic voice and accountability; Political stability and absence from violence; Government Effectiveness; Regulatory quality; Rule of law; and Control of corruption).  Indicators from Kaufmann et al. (2009) "Governance Matters VIII: Governance Indicators for 1996-2008". World Bank Policy Research June 2009. These are downloadable from http://www.govindicators.org.  The new investor protection metric is based on a stock-by-stock basis and is the product of free float proportion and country-level aggregate institutional quality, in units of 0 – 10,000.  Descriptive statistics for trading and liquidity measures use Datastream for the daily prices, volume, market capitalization and free float information.  Monthly returns are the average returns of each stock over a monthly interval.  Market capitalization is measured at 1 January for each country and is the equity market value for each firm in billions of US$.  The US$ market capitalization is measured at the end of month exchange rate for each country and each month.  The book to market value ratio is the inverse of the Datastream price-to-book value, for each stock.  Momentum is the time series average of the percentage cumulative return for each stock over the prior six months, omitting the most recent month, and is monthly, following Jegadeesh and Titman (1993).  The Liu (1 year) metric is the liquidity measure of Liu (2006) estimated over a prior 1 year ranking period.  Square brackets indicate median values.
	Country
	Start date
	N
	
	Investor protection metrics
	
	Trading and liquidity descriptive statistics

	
	
	
	
	Investor Protection
(0 – 10,000)
	Inst’l quality
(0 - 1)
	Free-Float (%)
	
	Monthly returns (%)
	Market Cap. (US$, billions)
	Book to Market Ratio
	Momentum (%)
	Liu (1 year)

	North Africa
	
	
	
	
	
	
	
	
	
	
	
	

	Egypt
	01/2000
	101
	
	1,456.65 [1,427.56]
	0.3789
	38.63 [36.00]
	
	1.81 [-0.23]
	0.22 [0.06]
	0.94 [0.74]
	11.48 [-1.12]
	54.43 [18.34]

	Morocco
	01/2000
	77
	
	1,199.28 [1,124.35]
	0.4681
	25.88 [24.00]
	
	0.85 [0.29]
	0.58 [0.12]
	0.57 [0.51]
	23.46 [0.43]
	94.39 [86.26]

	Tunisia
	01/2000
	87
	
	1,826.03 [1,625.99]
	0.4935
	36.98 [33.00]
	
	0.70 [-0.65]
	0.08 [0.02]
	0.44 [0.64]
	1.30 [-2.89]
	80.44 [32.82]

	Levant
	
	
	
	
	
	
	
	
	
	
	
	

	Jordan
	11/2005
	98
	
	2,198.76 [2,118.88]
	0.5237
	42.26 [41.00]
	
	0.26 [-0.07]
	0.24 [0.04]
	1.11 [1.08]
	0.60 [-2.95]
	82.60 [58.89]

	Palestinian West Bank
	12/2006
	15
	
	1,802.23 [1,799.20]
	0.3682
	48.07 [49.00]
	
	0.12 [0.01]
	0.17 [0.05]
	1.07 [0.97]
	0.35 [-0.90]
	72.91 [53.86]

	Lebanon
	01/2000
	5
	
	2,375.77 [2,382.23]
	0.3875
	60.69 [63.00]
	
	0.68 [0.01]
	0.96 [0.78]
	1.06 [0.95]
	4.62 [-2.29]
	90.40 [96.25]

	Syria
	04/2011
	4
	
	554.16 [525.55]
	0.2217
	50.17 [54.50]
	
	0.95 [-1.25]
	0.07 [0.06]
	1.47 [1.29]
	7.40 [-4.22]
	98.18 [94.56]

	Israel & Turkey
	
	
	
	
	
	
	
	
	
	
	
	

	Israel
	01/2000
	114
	
	2,665.23 [2,360.74]
	0.6847
	39.02 [34.00]
	
	1.49 [0.88]
	1.02 [0.21]
	0.80 [0.71]
	16.98 [4.09]
	40.43 [15.50]

	Turkey
	01/2000
	95
	
	1,986.42 [1,737.93]
	0.4902
	40.42 [34.00]
	
	1.43 [0.03]
	0.59 [0.07]
	1.01 [0.85]
	7.84 [-0.32]
	15.06 [9.65]

	Arabian Gulf
	
	
	
	
	
	
	
	
	
	
	
	

	Iraq
	07/2012
	4
	
	717.62 [825.63]
	0.1744
	35.96 [42.00]
	
	0.64 [0.01]
	0.53 [0.16]
	0.77 [0.63]
	2.91 [-0.98]
	72.95 [52.13]

	Kuwait
	05/2001
	50
	
	3,073.55 [3,031.52]
	0.5470
	55.58 [54.00]
	
	1.09 [0.17]
	1,32 [0.57]
	0.82 [0.78]
	4.57 [0.76]
	78.32 [30.41]

	Bahrain
	01/2004
	9
	
	2,449.88 [2,038.27]
	0.5351
	45.86 [40.00]
	
	0.76 [0.01]
	0.98 [0.68]
	0.92 [0.89]
	2.83 [1.54]
	110.87 [86.75]

	Saudi Arabia
	01/2000
	137
	
	2,899.96 [3,054.87]
	0.4510
	64.44 [65.00]
	
	0.52 [0.26]
	2.67 [0.50]
	0.54 [0.51]
	9.44 [2.07]
	35.49 [11.58]

	Qatar
	01/2004
	29
	
	4,208.82 [4,274.55]
	0.6310
	65.21 [65.00]
	
	1.39 [0.10]
	0.58 [0.19]
	0.61 [0.55]
	6.80 [0.30]
	28.95 [11.63]

	UAE: Abu Dhabi
	01/2004
	25
	
	3,462.51 [3,293.17]
	0.6516
	52.65 [51.00]
	
	1.16 [0.01]
	2.59 [0.54]
	1.06 [1.01]
	7.06 [-2.62]
	53.66 [16.90]

	UAE: Dubai
	01/2004
	26
	
	3,982.65 [4,313.30]
	0.6516
	60.54 [66.00]
	
	1.29 [-0.80]
	2.39 [0.88]
	0.84 [0.81]
	9.65 [-2.22]
	35.87 [12.50]

	UAE: Dubai Nasdaq
	12/2007
	5
	
	3,341.51 [3,643.31]
	0.6516
	51.23 [57.00]
	
	0.09 [-0.26]
	36.56 [4.21]
	2.34 [1.68]
	-0.32 [-3.73]
	87.77 [78.87]

	Oman
	11/2005
	28
	
	3,114.37 [2,861.50]
	0.5815
	53.71 [51.50]
	
	0.59 [0.06]
	0.41 [0.23]
	0.84 [0.75]
	2.39 [-0.54]
	75.59 [38.69]

	MENA excl. Israel
	
	795
	
	2,253.57 [1,975.45]
	0.4827
	45.84 [42.00]
	
	1.08 [-0.07]
	3.27 [0.16]
	0.80 [0.69]
	5.05 [-1.82]
	56.02 [18.27]

	MENA overall
	
	909
	
	2,301.89 [2,030.32]
	0.4940
	44.90 [40.00]
	
	1.14 [-0.01]
	2.98 [0.18]
	0.80 [0.70]
	6.07 [-1.12]
	54.28 [17.37]


Table 2 Summary of ownership – per market
This table reports ownership summary statistics for the sample markets.  Categories of ownership as defined in Appendix Table 1 citing Thomson Datastream. Cross Holdings:  Holdings by one company in another; Employees:  Employees, or by those with a substantial position in a company that provides significant voting power at an annual general meeting, (typically family members); Foreign block holders:  Holdings by an institution domiciled in a country other than that of the issuer; Government:  State (government) or state (government) institution; Investment Co.:  Investment banks or institutions seeking a long term return. Note that holdings by Hedge Funds are not included; Pension Fund:  Pension funds or Endowment funds; Other holdings:  Entities outside one of the above categories
	
	N
	
	Cross shareholder networks
	Employee/ Family
	Foreign
	State
	Investment Co.
	Other
	Pension Fund

	
	
	
	%
	%
	%
	%
	%
	%
	%

	North Africa
	
	
	
	
	
	
	
	
	

	Egypt
	101
	
	24.23 [11.00]
	18.90 [10.00]
	14.97 [0.00]
	19.67 [0.00]
	0.33 [0.00]
	1.35 [0.00]
	0.00 [0.00]

	Morocco
	77
	
	41.84 [47.00]
	21.15 [0.00]
	19.32 [0.00]
	3.15 [0.00]
	5.11 [0.00]
	12.82 [0.00]
	1.87 [0.00]

	Tunisia
	87
	
	42.41 [40.00]
	12.55 [5.50]
	15.75 [0.00]
	8.72 [0.00]
	0.28 [0.00]
	4.38 [0.00]
	0.00 [0.00]

	Levant
	
	
	
	
	
	
	
	
	

	Jordan
	98
	
	28.23 [24.00]
	20.85 [15.50]
	22.18 [16.00]
	12.78 [6.00]
	1.87 [0.00]
	4.33 [0.00]
	0.00 [0.00]

	Palestinian West Bank
	15
	
	48.61 [23.00]
	8.08 [6.00]
	44.54 [13.00]
	11.22 [6.00]
	1.38 [0.00]
	12.49 [0.00]
	0.00 [0.00]

	Lebanon
	5
	
	7.05 [0.00]
	9.92 [8.00]
	18.74 [11.00]
	0.00 [0.00]
	0.00 [0.00]
	14.27 [0.00]
	0.00 [0.00]

	Syria
	4
	
	40.53 [38.00]
	3.85 [5.00]
	38.24 [36.50]
	2.36 [0.00]
	0.00 [0.00]
	0.00 [0.00]
	0.00 [0.00]

	Israel & Turkey
	
	
	
	
	
	
	
	
	

	Israel
	114
	
	29.61 [17.00]
	24.55 [8.00]
	12.07 [0.00]
	1.79 [0.00]
	8.56 [6.00]
	27.39 [19.00]
	0.25 [0.00]

	Turkey
	95
	
	37.92 [37.50]
	16.56 [5.00]
	12.17 [2.50]
	1.67 [0.00]
	3.76 [0.00]
	15.25 [0.00]
	1.33 [0.00]

	Arabian Gulf
	
	
	
	
	
	
	
	
	

	Iraq
	4
	
	21.11 [0.00]
	16.08 [0.00]
	35.77 [51.00]
	0.00 [0.00]
	7.46 [0.00]
	13.17 [0.00]
	0.00 [0.00]

	Kuwait
	50
	
	19.84 [18.00]
	10.60 [6.00]
	6.51 [0.00]
	12.40 [6.00]
	1.18 [0.00]
	13.44 [0.00]
	0.08 [0.00]

	Bahrain
	9
	
	22.52 [18.00]
	18.53 [5.00]
	28.33 [20.00]
	22.79 [25.50]
	0.00 [0.00]
	0.00 [0.00]
	0.00 [0.00]

	Saudi Arabia
	137
	
	13.08 [7.50]
	18.15 [10.00]
	8.78 [0.00]
	16.72 [5.00]
	1.30 [0.00]
	5.48 [0.00]
	0.00 [0.00]

	Qatar
	29
	
	5.31 [0.00]
	6.95 [0.00]
	5.31 [0.00]
	47.53 [17.00]
	0.00 [0.00]
	1.08 [0.00]
	0.00 [0.00]

	UAE: Abu Dhabi
	25
	
	10.38 [6.00]
	31.72 [13.00]
	3.03 [0.00]
	20.78 [7.00]
	0.55 [0.00]
	6.96 [0.00]
	0.48 [0.00]

	UAE: Dubai
	26
	
	9.25 [9.00]
	21.96 [18.00]
	5.82 [6.00]
	26.62 [19.50]
	2.86 [0.00]
	2.19 [0.00]
	0.00 [0.00]

	UAE: Dubai Nasdaq
	5
	
	10.67 [11.50]
	5.94 [0.00]
	7.59 [2.50]
	35.98 [40.00]
	2.18 [2.50]
	8.11 [5.00]
	0.00 [0.00]

	Oman
	28
	
	24.42 [25.00]
	11.28 [9.00]
	15.66 [0.00]
	17.55 [14.00]
	3.48 [0.00]
	6.73 [0.00]
	0.00 [0.00]

	
	
	
	
	
	
	
	
	
	

	MENA excl. Israel
	795
	
	25.49 [14.50]
	17.91 [7.00]
	12.54 [0.00]
	10.72 [0.00]
	1.82 [0.00]
	6.11 [0.00]
	0.29 [0.00]

	MENA overall
	909
	
	25.74 [14.00]
	18.57 [7.00]
	12.13 [0.00]
	9.46 [0.00]
	2.71 [0.00]
	8.28 [0.00]
	0.28 [0.00]


Table 3 Fama–MacBeth regressions of stock returns on beta, size, and valuation ratios
The table reports average slope coefficients from month-by-month Fama and MacBeth (1973) regressions for the African market universe.  Individual stock returns are regressed cross-sectionally on stock characteristics as of the previous month. The columns correspond to different regression specifications, with nonempty rows indicating the included regressors. The regressors include pre-ranking CAPM βt estimated using the past 12 months of daily returns; the log of month-end market cap (log ME); the log of book-to-market (log BM); Mom, namely momentum, with this being the time series average of the percentage cumulative return for each stock over the prior six months, omitting the most recent month, and is monthly, following Jegadeesh and Titman (1993); the Amihud liquidity measure from Amihud (2002) recording the dollar impact in traded volume; the TO or turnover liquidity metric with this being the ratio of daily traded volume over capitalization, the Liu (1 year) metric being the liquidity measure of Liu (2006) estimated over a prior 1 year ranking period; and FF or the free float percentage proportion of listed market capitalization.  The last row reports the average adjusted R -squared for each specification. The sample period is January 2001 through June 2020. The t -statistics based on Newey and West (1987) standard errors are reported in parentheses
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	Intercept
	0.009
[3.65]
	0.070
[6.95]
	0.061
[6.31]
	0.057
[6.05]
	0.081
[6.95]
	0.056
[5.32]
	0.083
[5.69]
	0.071
[6.72]
	0.076
[4.98]
	0.093
[4.76]

	βt
	0.003
[1.09]
	0.004
[1.34]
	0.003
[1.08]
	0.002
[0.76]
	0.001
[0.10]
	0.001
[0.27]
	0.001
[0.37]
	0.004
[1.40]
	0.002
[0.94]
	-0.001
[-0.56]

	Log ME
	-- --
	-0.003
[-6.40]
	-0.003
[-5.29]
	-0.002
[-4.93]
	-0.004
[-6.48]
	-0.003
[-5.75]
	-0.004
[-5.88]
	-0.003
[-6.29]
	-0.003
[-5.88]
	-0.002
[-4.51]

	Log BM
	-- --
	-- --
	0.009
[4.85]
	0.010
[5.36]
	-- --
	-- --
	-- --
	-- --
	-- --
	0.009
[4.48]

	Mom
	-- --
	-- --
	-- --
	0.012
[3.38]
	-- --
	-- --
	-- --
	-- --
	-- --
	0.011
[3.31]

	Amihud Liquidity
	-- --
	-- --
	-- --
	-- --
	-0.001
[-3.11]
	-- --
	-- --
	-- --
	-- --
	-- --

	Turnover Liquidity
	-- --
	-- --
	-- --
	-- --
	-- --
	0.001
[1.92]
	-- --
	-- --
	-- --
	-- --

	Liu Liquidity
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-0.002
[-1.56]
	-- --
	-- --
	-0.002
[-1.79]

	FF
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-0.004
[-1.13]
	-- --
	-- --

	Investor Protect (IP)
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-- --
	-0.001
[-1.71]
	-0.003
[-2.67]

	
	
	
	
	
	
	
	
	
	
	

	F (prob)
	1.200
[0.27]
	20.600
[0.00]
	15.530
[0.00]
	13.960
[0.00]
	14.510
[0.00]
	15.820
[0.00]
	12.080
[0.00]
	13.370
[0.00]
	12.190
[0.00]
	6.760
[0.00]

	Adj-R2
	0.0593
	0.0683
	0.0813
	0.0868
	0.0678
	0.0680
	0.0776
	0.0727
	0.0669
	0.1073


Table 4 Factor mimicking portfolio summary statistics – for aggregate MENA market universe
This table reports the descriptive statistics, autocorrelations (at 1, 6 and 12 lags) for returns-based valuation factors including the Market, the Fama and French (1993) size (SMB) and book to market value (HML), the Jegadeesh and Titman (1993) momentum factor and the Liu (2006) liquidity factor used to explain cross section of stock returns across the market universe.  The market universe in this case is the aggregate world and is equal-weighted.  All factors are obtained from equal-weighted portfolios while the FF size (SMB) and book-to-market value (HML) factors are value-weighted.  Summary statistics are also reported, with t-difference in means, for the highest and lowest liquidity sorted portfolios (used to create the liquidity-based valuation factor).  These are based on stock returns, book-to-market value, size (market capitalization US$), stock price, traded volume, monthly bid-ask spread and monthly percentage daily volatility in daily stock returns.  Liquidity portfolios D1 and D10 are formed from annual rebalancing.  †, *, ** indicates significance at the 10%, 5%, and 1% levels respectively

	Panel 1: Descriptive statistics
	Market
	SMB
	HML
	Liquidity

(1 year)
	Liquidity

(1 Month)
	Momentum
	Investor Protection

(1 year)
	Investor Protection

(1 Month)

	
	Equal weight
	Value weight
	Value weight
	Equal weight
	Equal weight
	Equal weight
	Equal weight
	Equal weight

	
	
	
	
	
	
	
	
	

	Mean (%)
	0.78%
	0.75%
	0.87%
	-0.07%
	-0.01%
	0.90%
	0.13%
	0.11%

	t-statistic
	3.06**
	2.57**
	3.15**
	-0.12
	-0.01
	2.55**
	1.36†
	1.31†

	Standard Deviation (%)
	3.99%
	4.76%
	4.08%
	7.81%
	7.73%
	5.40%
	4.80%
	4.80%

	Skewness
	-1.041
	0.376
	0.351
	0.609
	0.605
	-0.837
	0.545
	0.554

	Kurtosis
	7.690
	5.135
	4.123
	4.173
	3.849
	7.167
	6.354
	6.199

	Jarque-Bera statistic
	204.07 [0.00]
	39.72 [0.00]
	13.59 [0.00]
	22.18 [0.00]
	16.95 [0.00]
	156.30 [0.00]
	96.35 [0.00]
	88.83 [0.00]

	Number of months
	186
	186
	186
	186
	186
	186
	186
	186

	
	
	
	
	
	
	
	
	

	Panel 2: Pearson correlations
	
	
	
	
	
	
	
	

	Market
	1.000
	
	
	
	
	
	
	

	SMB
	-0.053
	1.000
	
	
	
	
	
	

	HML (Book to Market value)
	0.279**
	0.056
	1.000
	
	
	
	
	

	Liquidity (1 Year Rebalance)
	-0.585**
	0.015
	-0.438**
	1.000
	
	
	
	

	Liquidity (1 Month Rebalance)
	-0.604**
	0.001
	-0.437**
	0.966**
	1.000
	
	
	

	Momentum
	-0.133*
	0.383**
	0.072
	0.292**
	0.220**
	1.000
	
	

	Investor Protection (1 Year Rebalance)
	-0.173**
	0.342**
	0.085†
	0.085†
	0.109†
	0.126*
	1.000
	

	Investor Protection (1 Month Rebalance)
	-0.174*
	0.350**
	0.083†
	0.078†
	0.102†
	0.115†
	0.991**
	1.000

	
	
	
	
	
	
	
	
	

	Panel 3: Autocorrelations
	
	
	
	
	
	
	
	

	1-Lag
	0.347
	0.245
	0.040
	0.030
	0.040
	0.261
	0.074
	0.079

	6-Lags
	-0.080
	-0.067
	-0.015
	0.010
	0.050
	-0.037
	-0.037
	-0.034

	12-Lags
	0.015
	0.096
	0.096
	0.019
	0.057
	-0.074
	-0.012
	-0.018


Table 5 Factor mimicking portfolio summary statistics – for aggregate MENA universe

This table reports the stock counts by country and ownership descriptive statistics for all ten decile sorted investor protection portfolios (D1 – D10).  The first is a breakdown of stock counts per portfolio with respect to Investor Protection/IP (1yr) decile-sort portfolios.  The second reports the descriptive statistics for all ten decile portfolios of Investor Protection/IP (1yr) portfolios (D1 - D10).  These show summary statistics for several stock-characteristic variables per decile-sorted portfolio.  These are returns (equally and value weighted decile portfolios), momentum, the Liu-liquidity metric, market capitalization (US$ billions), traded volume (US$ millions), the monthly proportion of daily zero returns (%), mean daily stock closing price (US$), Book-to-market value, free float proportion (%) and the investor protection metric.  In the first column a t-difference in means statistical significance confidence level is provided for mean values in decile portfolio D1 in relation to the differences between these and D10.  †, *, ** indicates significance at the 10%, 5%, and 1% levels respectively.

	
	D1 (Low)
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10 (High)

	Panel 1: Stock count (#) – IP deciles
	
	
	
	
	
	
	
	
	
	

	North Africa
	
	
	
	
	
	
	
	
	
	

	Egypt
	20.45
	11.35
	9.65
	10.84
	7.00
	6.03
	4.90
	4.19
	1.84
	0.00

	Morocco
	17.74
	15.23
	10.19
	4.97
	5.84
	3.84
	1.71
	0.65
	0.00
	0.06

	Tunisia
	4.48
	7.10
	8.32
	8.13
	6.84
	4.26
	5.16
	5.84
	1.84
	0.58

	Levant
	
	
	
	
	
	
	
	
	
	

	Jordan
	9.10
	7.13
	5.32
	8.68
	7.29
	10.10
	10.48
	8.45
	9.45
	3.87

	Palestinian West Bank
	1.32
	1.61
	1.84
	0.58
	0.81
	1.32
	0.97
	2.13
	0.35
	0.00

	Lebanon
	0.00
	0.23
	0.13
	0.65
	0.48
	0.06
	0.32
	0.55
	0.39
	0.00

	Syria
	1.42
	0.13
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Israel & Turkey
	
	
	
	
	
	
	
	
	
	

	Israel
	3.19
	5.42
	6.48
	9.00
	10.94
	14.71
	13.19
	11.23
	9.19
	12.19

	Turkey
	6.06
	9.03
	9.74
	10.55
	9.71
	5.61
	7.39
	4.13
	4.52
	3.16

	Arabian Gulf
	
	
	
	
	
	
	
	
	
	

	Iraq
	0.81
	0.74
	0.06
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Kuwait
	3.16
	1.32
	3.65
	1.94
	4.19
	4.10
	3.45
	5.77
	10.26
	5.65

	Bahrain
	0.55
	0.06
	1.32
	0.26
	0.42
	1.45
	1.55
	1.16
	0.68
	0.52

	Saudi Arabia
	0.94
	0.84
	1.35
	2.68
	3.84
	5.06
	4.10
	5.71
	5.55
	4.29

	Qatar
	0.45
	0.00
	0.00
	0.42
	0.94
	1.16
	0.81
	1.71
	5.23
	10.68

	UAE: Abu Dhabi
	0.48
	0.06
	0.32
	0.90
	1.58
	1.29
	2.65
	4.10
	3.42
	6.32

	UAE: Dubai
	0.00
	0.42
	1.19
	0.58
	0.23
	0.68
	1.48
	1.74
	2.90
	9.74

	UAE: Dubai Nasdaq
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Oman
	0.87
	0.42
	1.03
	1.06
	1.13
	1.55
	3.00
	3.45
	5.55
	2.39

	
	
	
	
	
	
	
	
	
	
	

	Total
	71.03
	61.10
	60.61
	61.23
	61.23
	61.23
	61.16
	60.81
	61.16
	59.45


	Panel 2: Summary statistics – IP deciles
	D1 (Low)
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10 (High)

	Returns – equal weight (%)
	1.3661†
	1.3723
	1.2483
	1.154
	1.108
	1.269
	1.3447
	1.004
	1.0419
	1.0030

	Returns – value weight (%)
	0.7290†
	0.7829
	0.7633
	0.3149
	0.3813
	0.3854
	0.8131
	0.2466
	0.3917
	0.3316

	
	
	
	
	
	
	
	
	
	
	

	Investor Protection metric
	536.69**
	1,049.64
	1,323.75
	1,604.30
	1,890.45
	2,218.43
	2,582.15
	3,090.31
	3,752.96
	5,076.06

	Free Float (%)
	13.04**
	23
	27.66
	33.13
	37.49
	42.47
	48.46
	57.8
	67.25
	81.63

	
	
	
	
	
	
	
	
	
	
	

	Momentum
	6.83
	8.28
	7.49
	6.18
	5.89
	7.76
	8.09
	5.51
	5.67
	6.16

	Book to Market value ratio
	71.31**
	79.4
	62.52
	86.23
	83.4
	75.22
	80.5
	95.02
	90.11
	93.07

	
	
	
	
	
	
	
	
	
	
	

	Liu Liquidity (1 year)
	82.79**
	52.65
	43.35
	42.29
	45.74
	42.46
	34.76
	35.32
	39.06
	22.77

	Bid Ask Spread (%)
	7.07**
	5.24
	3.78
	3.88
	3.74
	3.79
	3.87
	3.17
	2.35
	5.07

	Market Cap. (US$ billions)
	0.63**
	0.85
	0.75
	0.53
	0.77
	0.87
	0.98
	0.94
	0.98
	1.74

	Traded volume (shares millions)
	9.24**
	34.12
	21.22
	26.89
	20.23
	24.49
	31.29
	39.96
	57.53
	94.33

	Daily zero returns per month (%)
	46.50**
	33.96
	34.47
	32.16
	32.48
	32.2
	32.9
	34.94
	40.16
	29.29

	Price (mean month, US$)
	21.90**
	31.23
	16.44
	8.72
	14.48
	18.12
	10.1
	6.69
	5.72
	3.96


Table 6 Block owner categories per investor protection sorted decile – for aggregate MENA universe

The second panel provides details of block shareholders per decile-sorted liquidity and then investor protection portfolio by category.  These are cross-shareholder networks, employee/family, foreign, state, institutional investor, other, and pension funds.  Categories of block shareholder are from Datastream.  In the first column a t-difference in means statistical significance confidence level is provided for mean values in decile portfolio D1 in relation to the differences between these and D10.  †, *, ** indicates significance at the 10%, 5%, and 1% levels respectively.
	Block owners (%)
	D1 (Low)
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10 (High)

	
	
	
	
	
	
	
	
	
	
	

	Panel 1: Liquidity (1yr) deciles
	
	
	
	
	
	
	
	
	
	

	Cross-shareholder networks
	16.59**
	18.89
	17.94
	26.65
	39.74
	23.66
	36.20
	26.62
	33.34
	30.04

	Employee/ Family
	8.50**
	27.78
	20.72
	21.62
	12.00
	21.22
	11.07
	18.66
	15.68
	20.05

	Foreign
	6.91**
	7.43
	8.09
	9.26
	8.61
	13.98
	18.97
	7.26
	13.75
	16.23

	State
	9.19
	20.35
	19.38
	5.10
	12.12
	3.65
	15.80
	9.88
	10.32
	10.44

	Investment companies
	2.20**
	2.04
	5.59
	2.44
	2.44
	1.32
	2.13
	0.99
	2.77
	3.53

	Other
	20.66**
	4.32
	12.64
	6.57
	15.01
	7.72
	2.43
	20.22
	10.70
	11.12

	Pension Funds
	0.00**
	0.98
	0.00
	0.90
	0.00
	0.00
	0.93
	1.16
	0.81
	0.59

	
	
	
	
	
	
	
	
	
	
	

	Panel 2: IP (1yr) deciles
	
	
	
	
	
	
	
	
	
	

	Cross-shareholder networks
	46.13**
	33.90
	22.70
	37.50
	23.38
	28.34
	19.05
	11.42
	33.07
	29.99

	Employee/ Family
	9.86**
	26.96
	33.64
	27.40
	22.57
	12.32
	16.13
	7.52
	15.59
	19.99

	Foreign
	24.00**
	12.64
	16.53
	15.50
	4.80
	20.57
	19.64
	8.12
	13.58
	16.17

	State
	16.10**
	13.96
	6.46
	0.00
	9.92
	13.07
	7.28
	11.81
	10.44
	10.41

	Investment companies
	8.48**
	1.80
	0.36
	1.54
	4.00
	8.20
	7.11
	1.68
	2.71
	3.55

	Other
	6.00†
	7.35
	12.39
	17.95
	11.45
	15.19
	21.33
	9.95
	10.56
	11.08

	Pension Funds
	0.83**
	0.00
	0.43
	2.08
	0.00
	1.20
	0.00
	0.00
	0.81
	0.59


Table 7  Empirical results for 10 liquidity and investor protection (1 year rank and holding period) decile portfolios – for MENA universes

This table reports the beta coefficients for valuation factors with t-statistics, explanatory power (R2) and standard errors for the Fama and French (1993) three factor model (size and book to market value), the Carhart (1997) four factor model (size, book to market value and momentum) and the Liu (2006) two factor liquidity model of Liu (2006) in modelling returns of 10 liquidity sorted quintile portfolios (single-pass stock sorting following Liu, 2006).  1y indicates annual rebalancing used in factor formation (as opposed to monthly rebalancing).  D1 is the lowest illiquidity and D10 the highest.  These portfolios are formed from annual rebalancing using the liquidity metric.  10 year US Treasury yield is used as the risk free rate.  HAC standard errors & covariance (Bartlett kernel, Newey-West fixed bandwidth = 5.0000).  Numbers in square brackets are t-statistics.  †, *, ** indicates significance at the 10%, 5%, and 1% levels respectively.
	
	D1 (Low)
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10 (High)
	D1 - D10
	D1 - D10

	Weighting:
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Equal
	Value

	Panel 1: Liquidity deciles
	
	
	
	
	
	
	
	
	
	

	Panel 1A:  CAPM
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	-0.005
[-1.23]
	-0.001
[-0.11]
	0.001

[0.13]
	-0.002
[-0.63]
	-0.002
[-0.78]
	-0.004
[-1.95]
	0.002
[0.88]
	0.001

[0.01]
	0.002
[0.80]
	0.003
[1.45]
	-0.008
[-1.69]*
	0.003
[1.52] †

	Beta: Market (excess return)
	1.662
[18.08]
	1.412
[19.64]
	1.235
[15.79]
	1.226
[14.03]
	1.306
[29.17]
	1.008
[17.87]
	0.898
[16.38]
	0.665
[10.07]
	0.541
[7.49]
	0.516
[6.94]
	1.146
[9.95]
	0.655
[2.31]

	Adjusted R2
	0.5837
	0.6603
	0.7025
	0.6043
	0.7293
	0.6915
	0.5522
	0.6201
	0.3018
	0.3729
	0.3391
	0.1061

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 1B:  FF3F
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	-0.008
[-1.93]
	0.001
[0.38]
	0.001
[0.23]
	-0.001
[-0.31]
	-0.001
[-0.42]
	-0.005
[-2.45]
	0.001
[0.64]
	0.001

[0.27]
	0.003
[1.16]
	0.004
[1.75]
	-0.012
[-2.40]*
	-0.001
[-1.45] †

	Beta: Market (excess return)
	1.545
[16.19]
	1.434
[18.71]
	1.199
[16.29]
	1.206
[12.95]
	1.337
[26.89]
	0.986
[17.90]
	0.903
[15.95]
	0.668
[9.52]
	0.561
[6.74]
	0.562
[7.55]
	0.983
[10.21]
	0.515
[1.92]

	Beta: SMB
	0.034
[0.39]
	-0.100

[-1.17]
	-0.113
[-1.37]
	-0.139
[-2.02]
	0.004
[0.09]
	0.064
[1.09]
	0.061
[1.25]
	-0.034
[-0.69]
	-0.089
[-1.64]
	0.041
[1.12]
	-0.008
[-0.08]
	0.059
[0.49]

	Beta: HML
	0.418
[4.03]
	-0.097
[-1.05]
	0.100

[1.52]
	0.040

[0.49]
	-0.108
[-1.86]
	0.089
[1.33]
	-0.002
[-0.03]
	-0.016
[-0.36]
	-0.092
[-1.04]
	-0.152
[-3.08]
	0.570

[5.18]
	0.500

[4.19]

	Adjusted R2
	0.6165
	0.6649
	0.7114
	0.6115
	0.7312
	0.6981
	0.551
	0.6188
	0.3164
	0.4002
	0.4150
	0.1627

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 1C:  Carhart 4F
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	-0.006
[-1.46]
	0.001
[0.22]
	0.001
[0.36]
	-0.001
[-0.21]
	-0.001
[-0.64]
	-0.005
[-2.87]
	0.001
[0.60]
	0.001
[0.34]
	0.003
[1.10]
	0.003
[1.62]
	-0.009

[-1.99]*
	0.001
[0.20]

	Beta: Market (excess return)
	1.485
[15.52]
	1.448
[17.84]
	1.188
[16.42]
	1.196
[13.17]
	1.349
[25.73]
	1.006
[18.61]
	0.903
[16.01]
	0.664
[9.32]
	0.560

[6.77]
	0.582
[7.53]
	0.903
[10.24]
	0.461
[1.83]

	Beta: SMB
	0.168
[1.77]
	-0.130

[-1.46]
	-0.088
[-1.01]
	-0.117
[-1.51]
	-0.025
[-0.50]
	0.019
[0.32]
	0.060

[1.24]
	-0.026
[-0.50]
	-0.086
[-1.78]
	-0.003
[-0.07]
	0.170

[1.70]
	0.182
[1.46]

	Beta: HML
	0.456
[4.49]
	-0.105
[-1.11]
	0.107
[1.60]
	0.046
[0.57]
	-0.116
[-1.97]
	0.076
[1.15]
	-0.002
[-0.04]
	-0.014
[-0.30]
	-0.091
[-1.06]
	-0.165
[-3.18]
	0.621
[5.87]
	0.535
[4.69]

	Beta: Momentum
	-0.319
[-2.55]
	0.073
[0.79]
	-0.058
[-0.87]
	-0.052
[-0.92]
	0.067
[1.32]
	0.107
[2.88]
	0.004
[0.07]
	-0.020

[-0.48]
	-0.009
[-0.18]
	0.106
[2.01]
	-0.425
[-3.36]
	-0.292
[-2.70]

	Adjusted R2
	0.6480
	0.6658
	0.7122
	0.6111
	0.7328
	0.7085
	0.5485
	0.6175
	0.3128
	0.4215
	0.4851
	0.1925

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 1D:  Liquidity 2F(1y)
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.002
[1.07]
	-0.001
[-0.15]
	0.001

[0.01]
	-0.003
[-1.03]
	-0.003
[-1.43]
	-0.005
[-2.50]
	0.001
[0.56]
	-0.001
[-0.38]
	0.001
[0.62]
	0.002
[1.07]
	-- --
	-- --

	Beta: Market (excess return)
	0.746
[7.03]
	1.425
[14.11]
	1.271
[14.82]
	1.380

[12.97]
	1.498
[21.73]
	1.132
[16.61]
	0.987
[15.77]
	0.748
[9.37]
	0.623
[6.62]
	0.746
[7.03]
	-- --
	-- --

	Beta: Liquidity
	-0.800

[-14.26]
	0.011
[0.17]
	0.032
[0.98]
	0.134
[2.73]
	0.168
[4.09]
	0.108
[3.56]
	0.078
[2.02]
	0.072
[2.83]
	0.072
[2.57]
	0.200

[3.57]
	-- --
	-- --

	Adjusted R2
	0.9271
	0.6585
	0.7021
	0.6207
	0.7587
	0.7100
	0.5603
	0.6365
	0.3117
	0.5140
	-- --
	-- --

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 1E:  Investor Protection 2F(1y)
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	-0.005
[-1.29]
	0.001
[0.25]
	0.001
[0.34]
	-0.002
[-0.65]
	-0.002
[-0.76]
	-0.004
[-2.25]
	0.002
[0.81]
	0.001

[0.04]
	0.002
[0.75]
	0.003
[1.38]
	-0.008
[-1.06]
	0.003
[0.46]

	Beta: Market (excess return)
	1.679
[17.83]
	1.338
[19.36]
	1.199
[14.73]
	1.235
[14.06]
	1.306
[27.03]
	1.035
[17.93]
	0.913
[16.32]
	0.663
[10.30]
	0.548
[7.56]
	0.526
[6.76]
	1.152
[10.06]
	0.681
[2.39]

	Beta: Investor Protect
	0.077
[0.89]
	-0.358
[-4.73]
	-0.173
[-2.59]
	0.042
[0.68]
	0.003
[0.05]
	0.128
[2.10]
	0.073
[1.45]
	-0.013
[-0.36]
	0.035
[1.00]
	0.049
[1.10]
	0.028
[0.28]
	0.124
[0.98]

	Adjusted R2
	0.6833
	0.7189
	0.7206
	0.6032
	0.7278
	0.7057
	0.5549
	0.6183
	0.2997
	0.3743
	0.3357
	0.1068

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 2: IP deciles
	
	
	
	
	
	
	
	
	
	

	Panel 2A:  CAPM
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.003
[1.64]
	0.003
[1.09]
	0.001
[0.70]
	0.001

[0.05]
	0.001

[0.24]
	0.002
[1.14]
	0.001
[0.89]
	-0.001
[-0.38]
	-0.001
[-0.45]
	-0.002
[-0.81]
	0.005
[1.35] †
	0.005
[1.32] †

	Beta: Market (excess return)
	1.010

[20.29]
	1.109
[21.13]
	1.139
[33.27]
	1.166
[25.75]
	1.075
[34.19]
	1.100

[18.39]
	1.232
[29.27]
	1.058
[28.33]
	1.127
[24.41]
	1.215
[22.59]
	-0.206
[-2.22]
	-0.089
[-0.97]

	Adjusted R2
	0.6956
	0.5839
	0.8136
	0.8277
	0.8500
	0.8148
	0.7972
	0.8251
	0.8288
	0.7156
	0.0239
	0.0011

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 2B:  FF3F
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.002
[0.89]
	0.002
[0.56]
	-0.001

[-0.01]
	-0.002
[-1.04]
	-0.001
[-0.47]
	0.001
[0.69]
	0.001

[0.13]
	0.001

[0.30]
	-0.001

[-0.23]
	-0.001

[0.12]
	0.002
[1.45] †
	0.001
[1.37] †

	Beta: Market (excess return)
	1.007
[23.07]
	1.090

[17.64]
	1.113
[28.33]
	1.141
[26.75]
	1.068
[35.47]
	1.081
[19.24]
	1.177
[33.01]
	1.062
[29.37]
	1.111
[23.68]
	1.232
[26.45]
	-0.226
[-3.04]
	-0.069
[-0.83]

	Beta: SMB
	0.153
[3.41]
	0.073
[1.25]
	0.071
[2.20]
	0.132
[3.65]
	0.084
[2.33]
	0.032

[0.51]
	0.006
[0.16]
	-0.097
[-3.10]
	-0.081
[-1.73]
	-0.176
[-2.69]
	0.329
[3.82]
	0.399
[5.17]

	Beta: HML
	0.044
[1.08]
	0.083
[0.70]
	0.108
[1.91]
	0.115
[2.86]
	0.045
[0.90]
	0.076
[1.44]
	0.195
[2.34]
	-0.035
[-0.59]
	0.038
[0.85]
	-0.098
[-1.38]
	0.142
[1.59]
	0.020

[0.17]

	Adjusted R2
	0.7174
	0.5867
	0.8242
	0.8507
	0.8578
	0.8178
	0.8148
	0.8345
	0.8337
	0.7404
	0.1400
	0.1147

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 2C:  Carhart 4F
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.002
[0.76]
	0.002
[0.69]
	0.001

[0.01]
	-0.001
[-0.87]
	-0.001

[-0.11]
	0.001
[0.53]
	0.001

[0.19]
	0.001

[0.06]
	-0.001
[-0.38]
	-0.001

[-0.11]
	0.002
[0.51]
	0.002
[0.46]

	Beta: Market (excess return)
	1.015
[23.02]
	1.074
[19.53]
	1.112
[25.80]
	1.131
[27.36]
	1.053
[33.73]
	1.086
[19.85]
	1.174
[31.51]
	1.072
[29.17]
	1.117
[23.36]
	1.247
[24.73]
	-0.232
[-3.05]
	-0.080

[-0.93]

	Beta: SMB
	0.134
[2.79]
	0.109
[1.86]
	0.074
[2.40]
	0.153
[4.28]
	0.115
[3.32]
	0.020

[0.32]
	0.012
[0.32]
	-0.120

[-3.51]
	-0.094
[-1.80]
	-0.208
[-3.37]
	0.343
[3.88]
	0.423
[4.98]

	Beta: HML
	0.039
[0.94]
	0.093
[0.81]
	0.109
[1.91]
	0.121
[2.94]
	0.054
[1.10]
	0.072
[1.33]
	0.197
[2.31]
	-0.042
[-0.71]
	0.034
[0.77]
	-0.108
[-1.54]
	0.146
[1.56]
	0.026
[0.23]

	Beta: Momentum
	0.044
[1.38]
	-0.084
[-1.41]
	-0.006
[-0.13]
	-0.051
[-1.42]
	-0.076
[-2.49]
	0.030

[0.82]
	-0.014
[-0.40]
	0.056
[1.42]
	0.032
[0.86]
	0.077
[1.17]
	-0.033
[-0.37]
	-0.055
[-0.67]

	Adjusted R2
	0.7179
	0.5897
	0.8233
	0.8523
	0.8636
	0.8177
	0.8139
	0.8372
	0.8338
	0.7434
	0.1364
	0.1124

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 2D:  Liquidity 2F (1y)
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.003
[1.41]
	0.003
[1.29]
	0.002
[1.05]
	0.001
[0.59]
	0.001
[0.72]
	0.002
[1.02]
	0.002
[1.12]
	-0.001
[-0.89]
	-0.001
[-0.39]
	-0.002
[-1.11]
	0.005
[1.37] †
	0.004
[1.31] †

	Beta: Market (excess return)
	1.067
[18.41]
	1.033
[14.64]
	1.075
[14.37]
	1.036
[20.35]
	0.988
[29.45]
	1.131
[17.43]
	1.158
[23.58]
	1.152
[27.27]
	1.117
[21.68]
	1.289
[20.82]
	-0.221
[-2.19]
	-0.038
[-0.36]

	Beta: Liquidity
	0.050

[2.09]
	-0.066
[-1.48]
	-0.056
[-1.09]
	-0.113
[-4.92]
	-0.076
[-2.99]
	0.026
[1.05]
	-0.064
[-1.50]
	0.082
[3.20]
	-0.009
[-0.35]
	0.064
[1.61]
	-0.014
[-0.25]
	0.044
[0.74]

	Adjusted R2
	0.6984
	0.5869
	0.8176
	0.8466
	0.8599
	0.8149
	0.8016
	0.8369
	0.8280
	0.7191
	0.0188
	0.0039

	
	
	
	
	
	
	
	
	
	
	
	
	

	Panel 2E:  Investor Protection 2F (1y)
	
	
	
	
	
	
	
	
	
	
	

	Alpha (%)
	0.002
[1.52]
	0.002
[0.98]
	0.001
[0.52]
	-0.001

[-0.21]
	0.001

[0.04]
	0.002
[1.07]
	0.001
[0.92]
	-0.001

[-0.13]
	-0.001

[-0.19]
	-0.001

[-0.24]
	-- --
	-- --

	Beta: Market (excess return)
	1.104
[35.7]
	1.153
[23.45]
	1.173
[31.60]
	1.199
[27.16]
	1.097
[34.29]
	1.117
[17.45]
	1.234
[25.74]
	1.031
[25.86]
	1.095
[25.1]
	1.101
[35.36]
	-- --
	-- --

	Beta: Investor Protect
	0.451
[7.10]
	0.211
[3.26]
	0.160

[2.87]
	0.158
[2.88]
	0.103
[3.30]
	0.080

[1.42]
	0.009
[0.17]
	-0.128
[-3.86]
	-0.153
[-3.95]
	-0.551
[-8.57]
	-- --
	-- --

	Adjusted R2
	0.8918
	0.6117
	0.8355
	0.8484
	0.8603
	0.8199
	0.7961
	0.8414
	0.8496
	0.9231
	-- --
	-- --


Table 8  Time series regression tests on CAPM and multifactor models using monthly excess returns for decile liquidity-sorted portfolios through annual and monthly rebalancing, momentum and country portfolios for period January 2004 – June 2020
The regressions use the CAPM, three factor Fama and French (1993) size and book-to-market augmented CAPM, Carhart (1997) four-factor CAPM including size, book-to-market and momentum factors and the Liu (2006) two factor liquidity-augmented CAPM which uses two separate liquidity factors – one from annual rebalancing and holding periods and the second from monthly rebalancing and annual holding periods.  The GRS statistic tests whether all intercepts in a set of test portfolios (assets) regressions are zero; |a| is the average absolute intercept for a set of regressions; R2 is the average adjusted R2, SE (model) is the average standard error of the overall models.  In order to avoid collinearity issues in estimation we have dropped the extreme D1 and D10 portfolios in each case – where these have been used to form the aggregate returns-based valuation factors.  Collinearity is an issue given the GRS statistic is of the same dimensions as factors – in being focussed on cross section of stock returns.  Collinearity concerns are also behind the dropping of 25 quintile 5x5 sorted portfolios from the Fama and French size and book-to-market value sorting process too – as the formation of factors are based on many sub-portfolios formed from within the sorting process.  Collinearity is not a problem in the country (individual market) portfolios.
	
	Decile (Liquidity-1y) portfolios
	
	Decile (IP-1y) portfolios

	
	R2
	SE (model)
	|a|
	GRS
	
	R2
	SE (model)
	|a|
	GRS

	CAPM
	0.5819
	0.0024
	0.0020
	13.19***
	
	0.7752
	0.0018
	0.0014
	6.82***

	FF3F CAPM
	0.5920
	0.0025
	0.0025
	21.87***
	
	0.7877
	0.0017
	0.0008
	4.34***

	Carhart 4F (incl mom) CAPM
	0.5980
	0.0025
	0.0022
	21.90***
	
	0.7892
	0.0017
	0.0007
	3.40***

	Liquidity (1yr) 2F CAPM
	0.6400
	0.0020
	0.0020
	12.10***
	
	0.7808
	0.0017
	0.0018
	7.41***

	Investor Protection (1yr) 2F CAPM
	0.5907
	0.0024
	0.0021
	12.22***
	
	0.8277
	0.0014
	0.0009
	2.75***

	
	
	
	
	
	
	
	
	
	

	
	Decile (Momentum) portfolios
	
	Country portfolios

	
	R2
	SE (model)
	|a|
	GRS
	
	R2
	SE (model)
	|a|
	GRS

	CAPM
	0.8368
	0.0014
	0.0028
	26.89***
	
	0.2829
	0.0049
	0.0029
	239.22***

	FF3F CAPM
	0.8488
	0.0014
	0.0019
	21.51***
	
	0.3104
	0.0046
	0.0023
	25.18***

	Carhart 4F (incl mom) CAPM
	0.9041
	0.0011
	0.0013
	16.72***
	
	0.3204
	0.0045
	0.0022
	24.28***

	Liquidity (1yr) 2F CAPM
	0.8403
	0.0014
	0.0024
	22.75***
	
	0.3159
	0.0046
	0.0035
	45.11***

	Investor Protection (1yr) 2F CAPM
	0.8404
	0.0014
	0.0026
	25.81***
	
	0.3389
	0.0046
	0.0026
	23.19***


Notes:
*p<0.05; **p<0.01; ***p<0.005; (4) HAC standard errors & covariance (Bartlett kernel, Newey-West fixed bandwidth = 5.0000)
Table 9  Time varying parameter model tests on CAPM-type and multifactor models using monthly excess returns for decile liquidity-sorted portfolios through annual and monthly rebalancing, momentum and country portfolios for period January 2004 – June 2020
This table reports the average time varying alpha terms, proportions of sample for which the lower standard error band is negative (i.e. inferring the alpha lacks statistical significance while negative) and proportions of testing asset portfolios (deciles or quintile portfolios) for which convergence is achieved.  Time-varying parameter Kalman filter CAPM-type and multifactor CAPM-based models are used where these are based on CAPM, three factor Fama and French (1993) Size and Book-to-Market augmented CAPM, Liu (2006) two factor liquidity-augmented CAPM. ** and bold font denotes the largest (most negative) value of Aikake information criterion (i.e. the best performing model in accordance to this informational criterion). “N/C” indicates no convergence
	
	Time series
	Final state
	AIC criterion
	
	Time series
	
	Final state
	
	AIC criterion

	
	Mean alpha
	% SE (alpha) negative
	Mean alpha
	Mean alpha z-statistic
	
	
	Mean alpha
	% SE (alpha) negative
	Mean alpha
	Mean alpha z-statistic
	

	
	Decile (Liquidity-1y) portfolios
	
	Decile (IP-1y) portfolios

	CAPM
	0.0027
	62.07%
	0.0057
	0.1571
	-3.1656
	
	0.0011
	68.34%
	0.0062
	0.2363
	-3.8686

	FF3F CAPM
	0.0019
	72.19%
	0.0184
	0.9061
	-2.7143
	
	N/C
	-- --
	-- --
	-- --
	-- --

	Carhart 4F (incl mom) CAPM
	0.0032
	90.24%
	0.0106
	1.0487
	-2.2657
	
	N/C
	-- --
	-- --
	-- --
	-- --

	Liquidity (1yr) 2F CAPM
	0.0023
	68.42%
	0.0112
	0.2821
	-3.2331
	
	0.0016
	72.71%
	0.0106
	0.5129
	-3.8366

	Inv. Protect (1yr) 2F CAPM
	0.0027
	67.85%
	0.0086
	0.2003
	-3.2954**
	
	0.0008
	84.22%
	0.0063
	0.8826
	-3.9011**

	
	
	
	
	
	
	
	
	
	
	
	

	
	Decile (Momentum) portfolios
	
	Country portfolios

	CAPM
	0.0031
	72.01%
	0.0062
	0.3716
	-4.5635**
	
	0.0028
	67.88%
	0.0358
	0.4633
	-2.1549

	FF3F CAPM
	N/C
	-- --
	-- --
	-- --
	-- --
	
	0.0051
	75.74%
	0.0379
	0.5465
	-1.8486

	Carhart 4F (incl mom) CAPM
	N/C
	-- --
	-- --
	-- --
	-- --
	
	0.0062
	87.11%
	0.0296
	0.8991
	-1.4337

	Liquidity (1yr) 2F CAPM
	0.0069
	70.71%
	0.0249
	0.9115
	-3.6062
	
	0.0056
	74.15%
	0.0317
	0.4874
	-2.1530

	Inv. Protect (1yr) 2F CAPM
	0.0058
	65.68%
	0.0160
	0.4623
	-3.4460
	
	0.0034
	70.26%
	0.0270
	0.4806
	-2.2775**


Appendix Table 1.  Data sources

Table documenting a non-exhaustive representation of data and information sources from across Middle East region
	Market
	Information source

	Overall
	Databases:  Bloomberg LLP; Al Zarwya data & Thomson Datastream

	North Africa
	

	Morocco
	Websites:  Bourse de Casablanca (http://www.casablanca-bourse.com/);  Le Conseil Déontologique des Valeurs Mobilières [CDVM] (http://www.cdvm.gov.ma/)

2008.  Casablanca-based interviews to obtain data:  Mme. Meryem Tazi (Chef de Produits, Service Marketing, Bourse de Casablanca); Mme. Amina Zouaoui (Analyste, Service Négociation, Bourse de Casablanca)
2012.  Visit & Interviews in financial district in Marrakech incl. Banque Populaire
2014.  Visit & Interviews in financial districts of the cities of Fez and Tangiers

2019.  Visit & Interviews in financial districts of Marrakech (Centre Ville) and Essaouria

	
	

	Algeria
	Websites:  Bourse d'Algérie [SGBV] (htp://www.sgbv.dz);  Commission d'Organisation et des Surveillance des Opérations de Bourse [COSOB] (http://www.cosob.org/)

2015-2016.  Telephone interviews and direct correspondence:  M. Hamdi and Mme. Haffar (Bourse d’Alger)
2017.  Algiers-based visit & Interviews: National stock exchange (Bourse d’Alger) in Algiers city; stockbrokers and commercial banks in Algiers city

	
	

	Tunisia
	Websites:  Bourse de Tunis (http://www.bvmt.com.tn/);  Conseil du Marché Financier [CMF] (http://www.cmf.org.tn/); Central Bank of Tunisia (http://www.bct.gov.tn/)

2008.  Tunis-based interviews: M. Hatem Zribi (Direction de la Promotion du Marché, Bourse de Tunis); Mme. Maher Chtourou (Banque Centrale de Tunisie library)
Tunis-based procurement of data from library of African Development Bank

	
	

	Egypt
	Websites:  Egyptian Stock Exchange [EGX] (http://www.egx.com.eg/english/homepage.aspx); The Egyptian Financial Supervisory Authority (http://www.efsa.gov.eg/content/IFIE/about_efsa.html);  Central Bank of Egypt (http://www.cbe.org.eg/English/)

Telephone interviews (unstructured) to obtain data: Mohammed Omran (Chairman, EGX)

2008.  Cairo-based interviews: Ayman Raafat (Market Control, EGX); Hebatallah El Serafi (Research & Market Development, EGX); Yasmin El-Khatib (PR & Communications, EGX); Interviews with senior personnel and stock brokers within Cairo’s financial district

2008.  Alexandria-based interviews with senior officials within the Alexandria branch of the Egyptian exchange (EGX); Interviews with senior personnel and stock brokers within Alexandria’s financial district

	
	

	Levant & Turkey
	

	Jordan
	Website: Amman stock exchange (https://www.ase.com.jo/en)

2017.  Amman-based interviews: Saad Alawneh (Director, Surveillance and Inspection Department); Moayyad Tahtamouni (Director, Listing & Operations); Interviews with senior personnel and stock brokers within Amman’s financial district

	
	

	Lebanon
	Websites: Beirut stock exchange (http://www.bse.com.lb/)

2017.  Beirut-based interviews (unstructured): Youssef Sadek (Deputy General Secretary of Beirut stock exchange); Beirut stock brokers and Lebanese commercial banks

	
	

	Syria
	Website: Syrian stock exchange (http://www.dse.gov.sy/index.php?lang=en)

	
	

	Israel
	Website: Tel-Aviv securities exchange (https://www.tase.co.il/en)

	
	

	Palestinian West Bank
	Website: Palestinian securities exchange (https://www.pex.ps/)

	
	

	Turkey
	Website: Borsa Istanbul (https://www.borsaistanbul.com/en)

2013.  Istanbul-based interviews: stock exchange personnel (various), stock brokers and commercial banks

	
	

	Arabian Gulf
	

	Iraq
	Website: Iraq stock exchange (http://www.isx-iq.net/); Stockbrokers Rabee Securities (http://www.rs.iq/); 

	
	

	Kuwait
	Websites: Borsa Kuwait (https://www.boursakuwait.com.kw/ar/)

2016.  Kuwait-based interviews with resident brokers and senior personnel inside stock exchange

2018.  Kuwait-based interviews with senior stock exchange personnel on trading floor

	
	

	Saudi Arabia
	Website: Tadawul stock exchange (https://www.tadawul.com.sa/wps/portal)

	
	

	Bahrain
	Website: Bahrain bourse (https://www.bahrainbourse.com/)

2017.  Manama, Bahrain-based interviews with Sana Mohamed Abdulredha (Head of Corporate Communication & International Affairs); Mohamed Adel Al Madani (Consultant, Jawada Consultancy, Manama)

	
	

	Qatar
	Website: Qatar securities exchange (https://www.qe.com.qa/)

2015.  Doha-based interviews in Doha’s West Bay Financial district, stockbrokers and the national central securities depository

2017.  Doha-based interviews with senior stock exchange personnel in Qatari bourse

	
	

	UAE Abu Dhabi
	Website: Abu Dhabi securities exchange (https://www.adx.ae/English/Pages/default.aspx)

2016.  Abu Dhabi-based interviews with Abdulla Al Tabhuni Al Dhaheri (Senior Manager Listings & Compliance Section); trading managers and stock exchange personnel

2017.  Abu Dhabi-based interviews with trading managers and stock exchange personnel

2018.  Abu Dhabi-based interviews with trading managers and stock exchange personnel

	
	

	UAE Dubai
	Website: Dubai financial market (https://www.dfm.ae/)

2009.  Visit to Dubai financial centre and main trading floor

2015.  Visit to Dubai financial centre and main trading floor

2016.  Dubai-based interviews with stock exchange personnel in DFM

2017.  Dubai-based interviews with stock exchange personnel and trading floor-based stock brokers in DFM

2018.  Visit to Dubai financial centre and main trading floor

	
	

	UAE Nasdaq
	Website: Dubai Nasdaq exchange (https://www.nasdaqdubai.com/)

2009.  Visit to Dubai financial centre and main trading floor

2015.  Visit to Dubai financial centre and main trading floor

2016.  Dubai-based interviews with stock exchange personnel in DFM

2017.  Dubai-based interviews with stock exchange personnel and trading floor-based stock brokers in DFM

2018.  Visit to Dubai financial centre and main trading floor

	
	

	Oman
	Website: Muscat securities exchange (https://www.msm.gov.om/)

2011.  Muscat-based interviews with Adil Said Hassan Al-Breiki (Acting Director, Licenses & Issues Department, Muscat securities exchange); floor-based trading support personnel; interviews with stockbrokers and commercial banks in Muscat

	
	


Appendix Table 2.  Datastream variable definitions

All data was sourced from Datastream and Worldscope (accessed through Datastream portal)
	Coverage
	Index (No. shares)
	Description

	Bahrain
	S&P Bahrain price index (10)
	Source:  Standard & Poors

	Egypt
	EGX-100 Index (101)
	Source:  Egyptian SE (EGX)

	Morocco
	All listed shares/firms (77)
	Source:  Thomson Datastream

	Tunisia
	All listed shares/firms (87)
	Source:  Thomson Datastream

	Israel
	DJ Tel Aviv 125 Index (114)
	Source:  Thomson Datastream

	Jordan
	Amman Financial All-Share (98)
	Source:  Amman stock exchange

	Palestinian West Bank
	All listed shares/firms (49)
	Source:  Thomson Datastream

	
	Top 15 [daily zero returns, < 60%] (15)
	

	Lebanon
	All listed shares/firms (12)
	Source:  Thomson Datastream

	
	Top 5 [daily zero returns, < 60%] (5)
	

	Syria
	All listed shares/firms (28)
	Source:  Thomson Datastream

	
	Top 4 [daily zero returns, < 50%] (4)
	

	Turkey
	BIST National 100 Index (100)
	Source:  Istanbul stock exchange

	Iraq
	All listed shares/firms (100)
	Source:  Thomson Datastream

	
	Top 4 [daily zero returns, < 50%] (4)
	

	Kuwait
	DS Kuwait Constituents (50)
	Source:  Thomson Datastream

	Saudi Arabia
	S&P Tadawul price index (137)
	Source:  Standard & Poors

	Qatar
	S&P Qatar Price Index (29)
	Source:  Standard & Poors

	UAE: Abu Dhabi
	All listed shares/firms (67)
	Source:  Thomson Datastream

	UAE: Dubai
	All listed shares/firms (51)
	Source:  Thomson Datastream

	
	Top 26 [daily zero returns, < 50%] (26)


	

	UAE: Dubai Nasdaq
	All listed shares/firms (6)
	Source:  Thomson Datastream

	Oman
	Muscat General Index (29)
	Source:  Oman securities exchange

	
	
	

	MENA overall (incl. Israel)
	909
	

	MENA (excl. Israel)
	795
	


Appendix Table 3.  Datastream variable and Worldwide governance indicator definitions

All data are from Datastream and Worldscope (accessed through Datastream) with the exception of the six World Bank Governance indices, which are from http://info.worldbank.org/governance/wgi/index.aspx#home
	Variable
	Definition
	Datastream Mnemonic

	Datastream items
	

	Free Float Number Of Shares
	The percentage of total shares in issue available to ordinary investors (NOSHFF).  That means total number of shares (NOSH) less the strategic holdings (NOSHST). In general, only holdings of 5% or more are counted as strategic.

Strategic ownership data is collected by the Thomson Reuters Ownership team, the data is derived from 11 primary sources, including SEC filings (such as schedule 13D and form 13FD) and the UK Register. Also annual, interim reports, stock exchanges, official regulatory bodies, third party vendors, company websites, approved news sources and direct contact with company investor relations departments

Ownership updates were obtained at end of month prior to August 2009 while after this date values are updated on the 10th and 30th of each month

Strategic holdings are defined as the sum of the following categories of shareholding:

(1) Government:  State (government) or state (government) institution (NOSHGV)

(2) Cross Holdings:  Holdings by one company in another (NOSHCO)

(3) Pension Fund:  Pension funds or Endowment funds (NOSHPF)

(4) Investment Co.:  Investment banks or institutions seeking a long term return. Note that holdings by Hedge Funds are not included (NOSHIC)

(5) Employees:  Employees, or by those with a substantial position in a company that provides significant voting power at an annual general meeting, (typically family members) (NOSHEM)

(6) Other holdings:  Entities outside one of the above categories (NOSHOF)

(7) Foreign block holders:  Holdings by an institution domiciled in a country other than that of the issuer (NOSHFR)
	NOSHFF

	
	
	

	Price
	This is the adjusted default official daily closing price.  It is denominated in primary units of local currency.  Prices are generally based on ‘last trade’ or an official price fixing.  The ‘current’ prices taken at the close of market are stored each day. These stored prices are adjusted for subsequent capital actions, and this adjusted figure then becomes the default price available
	P

	
	
	

	Book to Market Value
	This is defined as the inverse of the market value of the ordinary (common) equity divided by the balance sheet value of the ordinary (common) equity in the company (Worldscope item 03501) which is available through Datastream
	BTMV

	
	
	

	Traded Volume
	This shows the number of shares traded for a stock on a particular day.  The data type is reported in thousands.  Both daily and non-daily figures are adjusted for capital events. However, if a capital event occurs in the latest period of a non-daily request, then the volume for that particular period only is retrieved as unadjusted.
	VO

	
	
	

	Number of Shares
	This is the total number of ordinary shares that represent the capital of the company.  The data type is expressed in thousands.
	NOSH

	
	
	

	Worldwide governance indicators
	

	Voice and Accountability
	This captures perceptions of the extent to which a country's citizens are able to participate in selecting their government, as well as freedom of expression, freedom of association, and a free media
	-- --

	
	
	

	Political Stability and Absence of Violence/ Terrorism
	This measures perceptions of the likelihood that the government will be destabilized or overthrown by unconstitutional or violent means, including politically-motivated violence and terrorism.
	-- --

	
	
	

	Government Effectiveness
	This captures perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to such policies
	-- --

	
	
	

	Regulatory Quality
	This captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development.
	-- --

	
	
	

	Rule of Law
	This captures perceptions of the extent to which agents have confidence in and abide by the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence.
	-- --

	
	
	

	Control of Corruption
	This captures perceptions of the extent to which a country's citizens are able to participate in selecting their government, as well as freedom of expression, freedom of association, and a free media
	-- --


Appendix Table 4.  Empirical models

This table outlines the time invariant (Panel A) and the time varying parameter models (Panel B). The time invariant parameter models are estimated by OLS. The conditional betas of the Kalman-filter time-varying parameter models are estimated using the observation equation, where Rit and RMt are the excess returns of the individual and market portfolios at time t and 
[image: image7.wmf]t

e

 is the disturbance term. The exact form of the related transition equation depends on the nature of the stochastic process the betas are assumed to follow and in this case a simple random walk process is imposed, following Brooks et al (1998). The observation equation and the transition equation constitute the Kalman filter state space model.  However, a set of prior conditional values are necessary for the Kalman filter to forecast the future value. This technique uses the first two observations to establish the prior conditions and then estimates the entire series recursively providing conditional estimates of the parameters. The random walk specification imposes a filter on the data where parameters evolve smoothly and are contingent on the observations surrounding time t.  The exact amount of data around time t needed to estimate the coefficients, that is, the dependent variable in state equations, is contingent on their variance and is estimated from the data.  This approach is appropriate for the measurement of time evolving risk premiums for market and investor protection factors (Grout and Zalewska, 2006). Thus, one-step ahead predicted states and their associated standard errors are estimated for all FMPs.

	Panel A: Time invariant parameter models
	Panel B:Time varying parameter models

	Model 1a: CAPM

The standard CAPM can be estimated by OLS regression:
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	Model 1b: CAPM

The conditional betas are estimated using the following observation equation:
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The corresponding transition equation is defined:
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with a set of prior conditional values:
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	Model 2a: FF3F

Following Fama and French (1993), additional SMB and HML terms are the size and book-to-market factors and estimated by OLS regression:
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	Model 2b: FF3F

The conditional betas are estimated using the following observation equation:
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The corresponding transition equation is defined:
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with prior conditional values denoted by:
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	Model 3a: Carhart 4F

Following Carhart (1997), we augment FF3F with the momentum term, which is estimated by OLS regression:
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	Model 3b: Carhart 4F

The conditional betas are estimated using the following observation equation:
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The corresponding transition equation is defined:
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with prior conditional values denoted by:
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	Model 4a: Liquidity 2F

Liu (2006) introduces a two-factor liquidity model, which is estimated by OLS regression:
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We use two versions of the investor protection factor, created from the two rebalancing methods, monthly and annual, both with annual holding periods.
	Model 4b: Liquidity 2F

The conditional betas are estimated using following the observation equation:
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The corresponding transition equation is defined:
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with prior conditional values denoted by:
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	Model 5a: Investor Protection 2F

A two-factor CAPM augmented with the new investor protection factor to account for institutional differences across international markets is proposed and can be stated
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 the risk free rate.  INV-PROTECT is the investor protection factor.  This can be rearranged and estimated by OLS regression
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 is an iid disturbance term.  We use two versions of the investor protection factor, created from the two rebalancing methods, monthly and annual, both with annual holding periods.
	Model 5b: Investor Protection 2F

The conditional betas are estimated using the following observation equation
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The corresponding transition equation is defined:
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with prior conditional values denoted by:
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Figure 1

MENA equity market firm sample by country, January 2004 to June 2020
The figure shows the distribution of sample stocks by country, with the sample size and percentage of the total for each.  The sample selection criteria are described in the data section.
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Figure 2

MENA equity market firm sample by month, January 2004 to June 2020
The figure shows the distribution of sample stocks by region and month.  The sample selection criteria are described in the data section
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Figures 3 – 8. Low Investor Protection (consistently positive profiles)

Figure 3  Egypt (Beta Investor Protection)




Figure 4  Iraq (Beta Investor Protection)
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Figure 5  Lebanon (Beta Investor Protection)



Figure 6  Tunisia (Beta Investor Protection)
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Figure 7  Bahrain (Beta Investor Protection)



Figure 8  Turkey (Beta Investor Protection)
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Figures 9 – 18. High Investor Protection (consistently negative profiles)

Figure 9  Saudi Arabia (Beta Investor Protection)


Figure 10  Kuwait (Beta Investor Protection)
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Figure 11  Oman (Beta Investor Protection)



Figure 12  UAE Abu Dhabi (Beta Investor Protection)
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Figure 13  Palestinian West Bank (Beta Investor Protection)

Figure 14  Israel (Beta Investor Protection)
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Figure 15  Qatar (Beta Investor Protection)



Figure 16  UAE Dubai (Beta Investor Protection)
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Figure 17  Morocco (Beta Investor Protection)



Figure 18  UAE Dubai Nasdaq (Beta Investor Protection)
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� MSCI definitions are sourced from MSCI website �HYPERLINK "https://www.msci.com/documents/1296102/1360895/8.5x11inch_MSCI_Country_Classification_Standard_FactSheet.pdf/5b95f2f4-4ced-43a2-92ad-218771a2218c"��https://www.msci.com/documents/1296102/1360895/8.5x11inch_MSCI_Country_Classification_Standard_FactSheet.pdf/5b95f2f4-4ced-43a2-92ad-218771a2218c�


� See Hearn, Strange & Piesse (2010) for a detailed overview of the Khartoum stock exchange in Sudan


� See Hearn (2014) for a detailed overview of liquidity and trading on the Bourse d’Alger in Algeria


� See � HYPERLINK "http://www.somalistockexchange.so/" ��http://www.somalistockexchange.so/�


� The six indicators are recalculated and updated every two years and were calculated back to 1999. Source: � HYPERLINK "http://info.worldbank.org/governance/wgi/index.asp" �http://info.worldbank.org/governance/wgi/index.asp�. See Appendix B Table 1B for definitions.


� Following Liu (2006), a deflator of 11,000 is used to estimate LM1.


� We use the definition in Amihud (2002) in terms of the price impact arising from a dollar’s worth of traded volume.  This is the average (over a given period, usually a month) of a given stock’s daily returns divided by its daily traded value.  The turnover ratio is a volume-based measure defined as average (typically over a preceding month) of daily traded volumes divided by market capitalization for a given stock.


� That is, the momentum FMP return for January 2001 is 1/6 of the return spread between the winners and losers from July – November 2000, 1/6 of the return spread between winners and losers from June – October 2000, etc.


� That is, this liquidity FMP return for January 2005 is formed from 1/12 of the return spread between high liquidity ranked stocks and low liquidity ranked stocks for January 2003 - January 2004, 1/12 of return spread between high and low liquidity stocks for February 2003 through February 2004, etc.


� See � HYPERLINK "https://am.jpmorgan.com/gb/en/asset-management/adv/products/jpm-emerging-middle-east-equity-a-dist-usd-lu0083573666" ��https://am.jpmorgan.com/gb/en/asset-management/adv/products/jpm-emerging-middle-east-equity-a-dist-usd-lu0083573666#�


� One caveat is that the sample includes developed and emerging markets and this may be problematic where there is inactive trading (Dimson, 1979: Dimson and Marsh, 1983). Their proposed trading inactivity correction is noted but not used here in favour of the recent literature such as Liu (2006), Pastor and Stambaugh (2003). A further limitation to the use of standard OLS time series has been noted in the recent literature on CAPM beta instability that results from structural breaks in the underlying data generating process (see Bollerslev and Zhang, 2003; Braun et al, 1995; Lettau and Ledvigson, 2001). Thus, we also examine time-varying parameter CAPM models explained in the next section.


�Applications of this method include Grout and Zalewska (2006), who examine the effects of regulation on UK and US stocks, and Brooks et al. (1998) who investigate Australian industry portfolios. This approach is appropriate to the measurement of time evolving risk premiums for market and investor protection factors (Grout and Zaleswska, 2006)


� � HYPERLINK "https://www.cnbc.com/2021/02/09/saudi-arabia-announces-legal-reforms-paving-the-way-for-codified-law.html" ��https://www.cnbc.com/2021/02/09/saudi-arabia-announces-legal-reforms-paving-the-way-for-codified-law.html� and � HYPERLINK "https://www.reuters.com/article/us-saudi-reforms-idUSKBN2AG1V5" ��https://www.reuters.com/article/us-saudi-reforms-idUSKBN2AG1V5�
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