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Abstract

This paper explores the issues of equity return volatility, predictability and dynamic linkages of OIC stock markets. The GARCH-M (1,1) model is implemented to examine the issue of conditional volatility. The conditional ICAPM is estimated for equity return predictability. The lead-lag relationships among these equity markets have been examined within a framework of VEC framework. The empirical evidence from GARCH-M (1,1) model suggests that country-specific political, economic and financial shocks exert permanent influences on equity market return volatility in each country. The conditional ICAPM that incorporates the country-specific political, economic and financial risks in addition to global factor (world portfolio returns) outperforms the unconditional ICAPM in predicting equity market return for each country. The low correlation among OIC stock markets makes them a good conduit for portfolio diversification. The relatively low or no co-integration among these stock markets lead to further opportunities for long-term portfolio risk diversification.

1. Introduction: 

In the 1990s, foreign portfolio investment (FPI) in the form of both equity and debt has become a major of external financing for many developing countries. The FPI includes both a) a country's access to international markets, and b) the activities of international investors in the domestic capital markets. FPI can benefit developing countries by diversifying the sources of external finance, increasing the risk-bearing by investors, reducing the cost of capital, improving the incentives for managing the investment process, assisting in the development of domestic capital markets, and enhancing the mobilization of domestic resources. Although FPI is a promising source of external funds, the access to international capital markets has been highly differentiated. A small number of countries have been able to access the international capital markets leaving the majority of the countries dependent on the traditional official sources. Only two OIC countries, namely, Malaysia and Indonesia, have been able to attract significant amount of both direct foreign investment and portfolio investment. 

This paper has three-fold objective. They include explorations of i) stock market-volatility, ii) stock return predictability, and iii) dynamic linkages among the OIC stock markets. The stock markets of ten OIC countries have been examined in this study. The emerging/pre-emerging/semi-emerging markets of these countries enticed a very little academic research attention in the past as compared to other developing and developed stock markets, although they have a great potential to gain momentum due to on-going market deregulations and accelerating economic openness. This study presumes to be unique in a sense because of its explicit incorporations of country-specific political, financial, and analytical economic risks into the model formulations and discussions on the above issues.

The investigation into the dynamic relationships among international stock markets is important for the following two reasons. First, this study will shed light on the notion of international portfolio diversification. The traditional approach has been to estimate the correlation and variance-covariance matrices between national stock market indices. Generally, low or negative correlations between national stock market indices have been presented as evidence supporting the benefits of international diversification. The presence of a long-run cointegrating equilibrium relationship among national equity markets means that these stock market indices are perfectly correlated over long time horizons. Although it is still possible to derive portfolio diversification globally in the short run, it is not possible in the long run. As a result, the gains from international diversification for investors with long holding periods may be limited. Second, this study will relate the notion of multivariate cointegration method to international stock market efficiency. If a series of stock market indices are cointegrated, one might reject the efficient market hypothesis because one stock index series may be used to predict the other stock market indices. 

Globalization and the rapid integration of world markets have been most evident in world capital and financial markets. They have also been the main forces driving the process of change in these markets. As a result, present-day capital markets are more integrated and inter-linked than they have ever been before. The universal phenomenon of financial contagion stands witness and is living proof to the extent and potency of these forces. Since inception, financial and capital markets have successfully evolved and adapted to change. The cooperation, harmonization and recent formation of coalitions among Stock Exchange Markets (Exchanges hereafter) have been part-and-parcel of this evolutionary process.

To cope with recent global transformation, financial and capital markets have been engaged in a rapid process of change to secure and consolidate their positions and to face up to the challenge posed by globalization. Stock Exchanges, as integral institutions in international finance, too, have been going through a similar process of adjustments. The different forms of stock market alliances that have been taking place recently are among these adjustments. The alliances take the forms of mergers and take-overs in some instances, unions and federations in others. The form, rigor, speed and volume of change invariably reflect the level of advancement and organization of the stock markets themselves beside the state of development of the host economies.

This paper addresses the main research issues whether a federation of Islamic common stock markets is tenable in the sense of information transmission among these stock markets. This study will examine from an empirical standpoint whether there are any benefits of integrating stock markets of OIC stock markets. As such, this study will analyze the volatility transmission, predictability and linkages among tend OIC stock markets. These markets are Bangladesh, Indonesia, Malaysia, Pakistan, Turkey, Egypt, Jordan, Morocco, Nigeria, and Tunisia.

2. Factors Affecting Foreign Portfolio Flows

The benefits for an investor of equity investment in emerging markets in general and OIC markets in particular ultimately depend on a tradeoff between the expected rate of return and its associated risk. The following factors ultimately determine this risk-return trade-off in equity investments in the developing countries: a. To assess this factor a number of factors are important; b. the underlying factors driving the rate of return and its variability; c. the efficiency of the domestic stock market; d. the regulatory, accounting, and enforcement standards in the host country; e. the ability to invest in the country; f. the different forms of transfer risk (for example, the possibility that capital controls will be imposed, affecting the ability to repatriate capital out of the host country); g. taxes and other transaction costs; and f. restrictions and regulatory and accounting standards imposed on investors in the home country (for example, restrictions on the share of foreign assets held by pension funds). 

From the international investor's point of view, both the credit rating of the country and the rating received by particular issues are important. Creditworthiness reflects the overall political and economic factors that may impact the country's willingness and ability to repay debt obligations. Rating agencies such as Standard and Poor's and Moody's consider a broad set of variables affecting a country's creditworthiness, classifying them into political and economic risk. While political risk focuses on the political system, social environment and international relations, economic risk focuses on the external financial position, balance of payment flexibility, economic structure and growth, external trade performance, and overall economic management.

Two different theoretical models have been used to model country risk. The debt service capacity approach regards default as arising out of an unintended deterioration in the borrowing country's capacity to service its debt. In contrast, the cost-benefit approach views the rescheduling (or default) of a country's external debt as a rational choice by the borrower based on an assessment of the costs and benefits of rescheduling or repudiation.

In the debt-service capacity approach, the probability of default is a function of the unsustainability of a given level of external debt, either as a result of short-term illiquidty, or long-run insolvency which is reflected in liquidity problems. This approach therefore essentially assumes that the debtor's intertemporal budget constraint is breached. The breach may have occurred due to short-run economic mismanagement, long-run structural problems, domestic policy as well as non-policy shocks (such as harvest failures), or external shocks such as an increase in international interest rates, deterioration in a country's terms of trade, or a weakening in industrial country activity.

This approach suggests a number of key economic variables that can serve as indicators of future liquidity and solvency problems. In any given period, for example, lower export earnings are likely to increase the likelihood of short-term liquidity problems and hence debt service difficulties; whereas a decline in the growth of output could contribute to long-term insolvency problems and hence lower creditworthiness ratings. Similarly, the higher the ratio of debt to GDP, or the lower the ratio of international reserves to imports, the higher would be the threat of a sudden liquidity crisis. Hence, the lower would be a country's risk rating. Conversely, if the balance of payments on the current account is positive, or if there is a positive terms of trade shock in the period immediately preceding the year of the rating, the creditworthiness indicator would be expected to be higher.

The inflation rate can be regarded as a proxy for the quality of economic management; and, as a result, the higher the inflation rate, the lower the creditworthiness rating. The real exchange rate variable can be included to measure the trade competitiveness of the economy, with a high real rate expected to affect adversely the credit rating.

The cost-benefit approach was formalized by Eaton and Gersovitz (1981) who argued that in the absence of legal institutions to enforce international loan agreements, a market mechanism emerges in the form of a threat of future exclusion from voluntary international capital flows. In the extreme case, the cost of repudiation of debt is the loss in welfare due to the debtor being forced into autarky or, at a minimum, barter, in foreign trade. The benefit of default is the windfall gain consisting of the economy's total outstanding debt. Consequently, any variables that served to increase the benefit of a default would serve to increase the probability of default. On the other hand, those variables that served to increase the cost of a default would reduce the probability of a default.

The Eaton-Gersovitz approach emphasized four motives for a country to incur sovereign external debt: the consumption smoothing motive; the transactions or the "reputation" motive, where the debtor has an incentive to maintain a reputation; the investment motive arising from an expectation of relatively high productivity in the borrowing country; the adjustment motive arising from a measure of current account sustainability. These motives are regarded as instrumental in determining the probability of default, and hence play a fundamental role in influencing the measures of country creditworthiness. For example, countries susceptible to shocks have a greater incentive to smooth their consumption by maintaining access to international markets (the consumption smoothing motive). More openness means a greater vulnerability to innovation in the international market and hence a greater cost of default (the transactions motive). Higher domestic growth can be an indicator of a higher marginal product that will make it more beneficial to maintain a borrower stance and therefore postpone default (the investment motive). A large current account deficit might create a concern on the part of lenders about the country's ability to service such debts (the adjustment motive). 

3. Survey of Related Literature on Volatility and Predictability of Stock Markets

This section of the paper surveys the related literature on the issues of stock market volatility, stock return predictability and global portfolio diversification in sequence as follows: 

3.1. Volatility 

In the financial econometrics literature, empirical evidence presented by Donaldson and Kamstra (1997) suggest that stock return volatility is asymmetrically related to past return, with negative unexpected returns. Koutmos (1999) provides evidence that, in agreement with developed markets, stock returns volatility in emerging markets adjust asymmetrically to past information. Studying the Korea and Taiwan stock markets, Titman and Wei (1999) find that Taiwanese stock returns volatility are more correlated with their earnings than Korean returns volatility. The asymmetry argument suggests that the local factors rather than the external factors drive national stock market returns volatility. Harvey (1995b) provides evidence that volatility in emerging equity markets is less than in developed equity markets.

Focusing on the forces that determine volatility, Bekaert and Harvey (1997) find in fully integrated markets, volatility is strongly influenced by the local and the world factors while in segmented capital markets, volatility is more likely to be influenced by the local factors. They argue that political risk measured by low credit rating and unstable macroeconomic policies might be translated into high stock market returns volatility. Examining the cause of return volatility in a small and internationally integrated stock market using the Irish equity market, Kearney (1998) finds that the volatility of the exchange rate is a more significant determinant of the Irish equity market return volatility than the global factors. Aggarwal et al, (1999) investigate which events cause volatility of emerging stock market returns by examining the global and local events (social, political, and economic) during the period of increased volatility and find that most events tend to be local. 

Recently, authors started to look at country-specific risk in addition to the world risk in order to explain the local factors that cause stock market returns volatility. Erb, Harvey, and Viskanta (1995) find that country risk measures have substantial predictive power for stock market return volatility. In another study by Erb, Harvey, and Viskanta (1996), country financial risk measured by country credit rating is found sufficient to explain the emerging markets’ stock return volatility but insufficient to explain the volatility of returns in developed markets. Diamonte, Liew, and Viskanta (1996) quantify the importance of political risk in predicting volatility in emerging and developed markets. The leading result of this study is that changes in political risk have a more pronounced impact on the emerging markets’ return volatility than on developed markets’ return volatility. 

3.2. Stock Return Predictability 

Lessard (1973) used the world, national and industry factors to predict national stock market returns. He provides evidence in favor of the national factors in predicting national stock market returns rather than the world and industry factors. Harvey (1995a) provides evidence that the predictability of the emerging market returns is driven more by the local information variables than the world information. Searching for additional evidence from national stock markets, Richards (1996) and De Santis and Imrohoroglu (1997) find that returns are more predictable in emerging markets than in developed markets. 

Relating the results of the asset return predictability literature to macro-assessments, Bailey and Chung (1995) provide evidence from Mexico that political risk is reflected in cross-sections of individual equity returns and it can be used to predict stock market returns. By examining the role of macro-assessments, such as monetary policy, in predicting stock market returns, Patelis (1997) finds that monetary policy variables are related to the future expected stock market returns. Analyzing the expected returns in 21 national stock markets, Ferson and Harvey (1998) provide evidence on the relative importance of economic measures such as GDP per capita, inflation, and the term structure of interest rates in predicting equity returns of these national markets. Examining the impact of local and global risk factors on the emerging market returns, Rouwenhorst (1999) argues that emerging markets are isolated from world markets. Hence, their returns are driven by local factors. 

In an attempt to predict expected equity returns using country credit rating as a measure of country risk, Erb et al. (1996a) find that credit rating is strongly negatively related to expected returns in developed and emerging markets. In each case, they find that the coefficient is negative, implying that lower rating (higher risk) is associated with higher expected returns. Diamonte et al. (1996) show that changes in political risk has a large impact on returns in national stock markets and it represents an important determinant of stock market returns. Therefore, it is very natural to think that macro-assessments of country-specific political, financial, and economic environments can assist in predicting national equity market returns. Serra (2000) finds that emerging markets’ returns are mainly driven by country factors. This result has important implications for international portfolio diversification. Also, cross-market diversification seems to be a better bet than cross-industry diversification according to this study. 

3.3. Dynamic Relationships Among Stock Markets

The issue of interdependence among the major stock market indices of the world has been a subject of growing empirical investigation. Early studies by Agmon (1972), Grubel and Fadner (1971), Lessard (1976), and Levy and Sarnet (1970) found little or no covariation among national stock market indices based on mostly weekly and monthly data from the 1960s and 1970s. These studies rely, in large part, on simple correlation coefficients and regression methodologies for their investigation. The overwhelming conclusion of these studies is that stock markets across borders are segmented, and risk reduction through international portfolio diversification is possible. This market segmentation and non-synchronization of stock price movements across countries are explained by barriers to international capital flows and exchange controls, lack of free trade, dissimilar government policies, discriminate taxation on international capital investment, lack of information on foreign securities and investor bias against foreign securities. Adler and Dumas (1983), however, argue that small correlations among national stock market indices are generally consistent with perfect capital market integration. The low correlations between market returns can be a result of differences in real economic factors.

With recent financial market deregulation, improvements in telecommunications and computer technology, and significant increases in the cross-listing of stocks of multinational companies in the 1980s, international stock markets have become more integrated. Recent improvements in information technology has not only have made the international flow of information cheaper and more reliable, but also have lower the cost of international financial transactions. As a result, systematic relationships among international stock market indices may exist, because national stock markets respond to both domestic and external forces now in a more timely manner. In addition, international stock markets may be more informationally efficient now than they were in the 1960s and 1970s. Moreover, policy coordination among major industrialized countries about trade and capital flows also have contributed to greater similarities in economic conditions and developments, which are usually reflected in stock market indices. (Gultekin, Gultekin and Penati, 1989).

Chan, Gup and Pan (1992) employed unit root and cointegration tests to examine the relationships among the stock markets in Hong Kong, South Korea, Singapore, Taiwan, Japan and the United states. Pairwise and higher-order cointegration tests showed that there is no cointegration among these stock market indices. Their findings suggest that the stock markets in the major Asian countries and the United States are weak-form efficient individually and collectively in the long run. Their findings also imply that international diversification among the markets tested is effective.

Malliaris and Urrutia (1992) examined causal relationships among six stock markets over May 1, 1987 to March 31, 1988 period. They conducted unidirectional and bi-directional causality tests by the means of Granger methodology. They found no lead-lag relationships for the pre and post October crash period. However, they detected important feedback relationships and unidirectional causality during the month of the crash. There is also an increase in contemporaneous causality during and post October crash periods. They concluded that the October 1987 market crash probably was an international crisis of the global equity markets and that it started simultaneously in all the stock markets.

Arshanapalli and Doukas (1993) examined the linkages and dynamic interactions among five stock markets by using daily data from January 1980 to May 1990 and by using pairwise cointegration and error-correction models. Their evidence indicates that the degree of international co-movements in stock markets has increased significantly since the October 1987 crash. During post-crash period, the US stock market shows great impact on the French, German and UK stock markets and not the other ways. They found no evidence of interdependence among stock market prices between the US and Japan, and the stock markets in French, German and the UK during the pre and post October crash. Moreover, they found that the Japanese stock markets have drifted far away from each other since the October crash. 

Hassan and Naka (1996) investigate the dynamic linkages among the U.S., Japan, U.K. and German stock market indices using daily data for the April 1, 1984 to May 31, 91 period. In contrast to previous studies, a vector error correction model of cointegrated variables as developed by Johansen (1988, 1991) and Johansen and Juselius (1990) is employed to examine both short-run and long-run intermarket relationships among these four stock markets. Significant evidence is found in support of both short-run and long-run relationships among these four stock market indices. The U.S. stock market leads other stock markets in short-run in the pre and post October 1987 crash, but leads all other markets in the long-run in all periods examined. The presence of a one long-run cointegrating equilibrium relationship among the four stock market indices implies a limited role of international diversification for investors with long holding periods. However, because the US-Japan-Germany stock market indices, and Japan-UK-Germany indices are not cointegrated with each other, these indices may yield international portfolio diversification in the long-run. Finally, the conflicting results from multivariate cointegration tests found in this study cannot be used to provide conclusive evidence on international stock market efficiency.
4. Empirical Methodologies of Volatilityand Predictability 

(i) To examine the issue of equity market volatility, GARCH-M (1,1) model is implemented. According to the GARCH (p, q) model, the conditional variance of a time series depends on the squared residuals of the process. The GARCH model has the advantage of incorporating heteroscedasticity into the estimation procedure. All GARCH models are implying that all expectations are unbiased and capture the tendency for volatility clustering in financial data. Engle et al. (1987) provide an extension to the GARCH model where the conditional mean is an explicit function of the conditional variance. Such a model is known as the GARCH in the Mean or GARCH-M model. According to Chou (1988), the GARCH-M model provides a more flexible framework to capture various dynamic structures of conditional variance and it allows simultaneous estimation of parameters of interest and hypotheses. 

One of the advanced reasons to explain persistence captured by the GARCH-M model is that autocorrelation in time-varying rate of arrival of information leads to time series dependencies in conditional volatility. Such explanations of persistence depending on exogenous information innovation are well documented in the theoretical financial literature. The GARCH-M class of models emphasizes price volatility as being driven by market activity and thereby associated with the arrival of information into the market. While the argument that the persistence in return may be related to the arrival of new information is not new, there is no published work that examine this proposition for national equity markets based on the arrival of political, financial, and economic shocks within a GARCH-M framework. In order to examine the hypothesis that the flow of financial, political, and economic information to the market helps explain the volatility of emerging equity market returns. This paper proxy for information innovations by considering unexpected political, financial, and economic shocks. 

The GARCH-M (1,1) model is given as follow: 
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where yt is the stock return at time t, (0 is the mean of yt conditional on past information ((t-1), and the following inequality restrictions (>0, ((0, and ( (0 are imposed to ensure that the conditional variance (ht) is positive. (t-1, (t-1 and (t-1 represent the unexpected political, financial, and economic shocks respectively. The shocks are calculated using the difference between the risk rating of t-period and its conditional mean. The presence of 
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 in equation (1) provides a way to directly study the explicit trade off between country-specific political, financial, and/or economic shocks and expected returns. The size and significance of ( indicates the magnitude of the effect imposed by the lagged error term ((t-1) on the conditional variance (ht). In other words, the size and significance of ( implies the existence of the ARCH process in the error term (volatility clustering). A significant and positive coefficient (1, (2, and (3 imply that investors trading stocks are compensated with higher returns for bearing higher levels of political, financial, and economic risks respectively. A significant negative coefficient indicates that investors are penalized for bearing such risks. 

According to Engle and Bollerslev (1986) if ( + ( = 1 in a GARCH (1,1)-M model, this implies two things: persistence of a forecast of the conditional variance over all finite horizons, and an infinite variance for the unconditional distribution of (t. In other words, when ( + ( = 1, a current political, financial, and economic shock persists indefinitely in conditioning the future variance. In a GARCH (1,1)-M model, the (t is covariance stationary if the sum of ( and ( is significantly less than unity. As the sum of ( and ( approach unity, the persistence of political, financial and economic shocks to volatility is greater. A significant impact of volatility on the stock market returns can only take place, if political, financial, and economic shocks to volatility persist over a long period of time. The market will not make any adjustment of the future discount rate, if political, financial, and economic shocks are not permanent. Since the sum of ( and ( represents the change in the response function of shocks to volatility per period, a value greater than unity implies that the response function of volatility increases with time and a value less than unity implies that shocks decline with time. The closer to unity the value of the persistence measures, the slower is the decline rate. 

ii) To examine the issue of equity market return predictability, International Capital Asset Pricing Model (ICAPM) is implemented. The model examines the impacts of two sources of risk, the world equity market returns and country-specific political, financial, and economic risks on conditional expected returns. In the model, expected returns, risk premiums, and betas are functions of the information variables available at time t – 1. 

First, the unconditional beta using the ICAPM is estimated using the following equation: 
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where, 

Rit 
represents a vector of country i's monthly total returns in US dollar from January 1988 to May 1999 (some markets’ returns begin later). 

Rft 
represents a vector of country i's monthly risk free rate of returns in US dollar from January 1988 to May 1999 (some markets’ data begin later). 

Rwt 
represents a vector of the monthly total return on the world portfolio in US dollar from January 1988 to May 1999. 

(i 
represents country i's unconditional beta ((Uncond). 

In such model, optimizing behavior leads investors to care about covariance risk with the world portfolio and about no other sources of risk. A weakness of the ICAPM is that the model assumes that the equity returns are independently and identically distributed. It ignores the presence of country-specific political, financial, and economic risks. Given country-specific risk, most international investors would like to prefer a more complicated model to price the national equity market’s political, financial, and economic risks. 

This study adopts the conditional asset-pricing model to predict the equity market returns. “Conditional” refers to the use of conditioning information set to calculate expected return and risk. To calculate each country’s conditional equity return, this study uses the world information (Zw-world returns) and local information variables (Zl-political, financial, and economic risk). The conditional formulation restricts the conditionally expected return on an asset (based 
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where, 

rit 
represents a vector of country i's monthly excess returns in US dollars, Zt-1 contains local information variables (namely, political, financial, and economic risk). 

rwt 
represents a vector of the world excess returns in US dollars, Zt-1 contains global information variables (namely world portfolio return). 

(i 
represents the price of covariance risk or the expected return that investors demand as compensation for taking on a unit of covariance risk. 

The above model is borrowed from Harvey (1991). This model allows country-specific expected returns to be influenced by both local variables (political, financial, and economic risk) and world information (world returns). Therefore, the definition of conditional beta ((Cond.) in equation (5) is assumed to be a linear function of the combined world and local information. This linear conditional beta formulation is used by Shanken (1990), Ferson and Harvey (1991, 1993), Jagannathan and Wang (1994), and Harvey (1995). 

The pricing errors in this study is expressed as the deviations of expected return implied by the ICAPM from the equity market’s actual return. The pricing error for each country is calculated twice, using unconditional and conditional beta. The pricing error (() is calculated as follow: 
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where,
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represents the deviation of country i's predicted return, using unconditional beta, from its observed return at time t. 
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Equations (6) and (7) define the mispricing errors of using conditional and unconditional betas in the prediction of countries’ expected returns. On monthly basis, this paper regresses each country’s predicted return on its actual return to obtain the intercept (mispricing error) from using conditional and unconditional beta. If the mispricing error of the unconditional model is greater than the mispricing error of conditional model, the inclusion of country-specific political, financial, and economic risks improves the predictive power of the ICAPM. 

iii) VECM Methodology to Examine Dynamic Relationships: A variable X is said to Granger cause another variable Y if using the past values of X and Y to forecast Y is better than using the past values of Y alone. If two variables have unit roots and are cointegrated of order 1, they can be modeled as having been generated by an ECM.  The Engle‑Granger (1987) cointegration test should affirm such a relationship. This approach has additional appeal that if variables are found to be cointegrated, then from an econometric perspective, the estimates are "super‑consistent."

The order of integration for the relevant variables is usually determined by unit root tests, the most common of which is the Dickey‑Fuller (DF) and Augmented Dickey‑Fuller (ADF) tests (Dickey and Fuller, 1978 and 1981). The Engle‑Granger 2‑step procedure is used to test for cointegration. For greater generality, it is assumed that the precise relationship between the variables is not known a priori, but instead is estimated by OLS regression. The co‑integration regression is estimated such that: 



Yt = a0 + a1Xt + et,                              (8)

Where (a0 and a1 are the co‑integration parameters to be estimated. The residuals (μt) are tested to see if they are stationary, using the ADF test suggested by Engle and Granger (1987). 

The third approach draws on the Granger representation theorem (Engle and Granger, 1987), which states those variables, which are cointegrated, must have an error correction model. We specify the Granger causality ‑ Error Correction Model (GC‑ECM) as follows:
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which essentially introduces an additional term ‑ the lagged error correction term (Z), which is an important element in the dynamics of cointegrated systems ‑ in the test of Granger causality. The motivation for including the error correction term in a system of cointegrated variables is to allow for adjustment back to the long-term equilibrium relationship given a deviation in the last period. The conventional F‑test is then conducted to see if the variable X has a causal effect on Y.  Moreover, Granger (1986) notes that the existence of significant error correction terms is evidence of causality in at least one direction. Thus the significance of the error correction terms will also be examined. The GC‑ECM specified in equation (9) has the additional advantage that it captures both the short run dynamics (changes in X) and long run (error correction term) relationships. 

5. Data and Descriptive Statistics

The main data sources are the Emerging Markets Data Base (EMDB) of the International Financial Corporation (IFC), the International Financial Statistics (IFS) of the International Monetary Fund’s Data Base (IMFDB), Morgan Stanley Capital International (MSCI), and the International Country Risk Guide (ICR) of the Political Risk Services Inc. (PRS). Monthly total returns and prices provided by the International Financial Corporation Global Index (IFCGI) file of the IFC are used in the analysis to calculate each selected emerging equity market’s monthly rate of return. The data includes monthly market returns and monthly country-specific political, financial, and economic risks. 
The data for 10 OIC countries are from the International Finance Corporation (IFC) Emerging Markets Data Base (EMDB). I use monthly data on stock index prices and returns. The sample period varies by market; all time series end in March 1998, but there are several starting dates. The sample period is quite short for Egypt, Tunisia and Bangladesh (starting date December, 1995), and quite long for Jordan (starting date December, 1978). For each stock market, returns are calculated in U.S. dollar to have maintained consistency in interpretation of results.
The political, financial, and economic risk-ratings are obtained from the International Country Risk Guide (ICRG) published by the Country Risk Services Inc. (CRS). The ICRG provides survey measures of current political, financial, and economic risk. The political, financial, and economic risks are provided on a monthly and comparable quantitative basis. This is done by assessing risk points to a pre-set group of factors, termed political, financial, and economic risk components. In every case, the lower is the total risk rating points, the higher is the country risk. And, the higher is the total risk rating points, the lower is the country risk. The Morgan Stanley Capital International (MSCI) provides the world equity returns over the period 1989-1999. While each country’s risk-free rate returns is used in the analysis, the US T-Bill rate of return is used as benchmark for risk free rate of return in the case countries where T-bill rate is not found. 

Table 1 reports the descriptive statistics for the monthly dollar returns, the monthly rating of the political, financial, and economic risks, as well as the country’s composite risk for each of the 10 OIC emerging equity markets. Table 1 also shows also that the unconditional distributions of the monthly rate of returns of the OIC markets are skewed to the right. This means that there is a higher probability for investors to get positive returns from the OIC markets rather than negative returns as in the case of the developed and some other emerging markets. (Harvey and Siddique,1999b; Aggarwal et al., 1999). Thus, the global investors are optimistic to get positive returns by including the OIC markets in their portfolios. Bekaert introduces the best explanation for this paradox and Harvey (1995), which implies that international investors, with their ability to diversify away the idiosyncratic risk, take advantage of the positive return demanded by the poorly diversified local investors. The last feature of the unconditional distribution of the monthly dollar returns of the OIC markets is that the distribution in those markets is fat–tailed. 

Table 1 shows the changes of the political, financial and economic country risk credit rating over time. The average change in the political risk rating shows that all emerging markets within the sample countries (except Turkey) are moving to a higher political rating (become safer politically). Financially, all countries are moving toward a better rating. Economically, there are some discrepancies. For countries listed in panel A, Egypt, Jordan, and Morocco are becoming safer over time, whereas Tunisia and Turkey are becoming riskier. Nigeria, on the other hand, is becoming economically riskier over time.

Monthly and yearly expected return, standard deviation and Sharp ratio are presented in Table 2. The mean U.S. dollar returns in the OIC countries range from 41 percent (in Turkey) to -26 percent for Tunisia. Volatility (standard deviation) ranges from 16 percent (in Jordan) to 84 percent (in Bangladesh). The volatility of the U.S. stock market is only 14.62 percent. The volatilities of the emerging markets are greater than of the U.S. market. The Sharp ratio (measured as mean over standard deviation) ranges from 2.22 (in Morocco) to -1.25 (in Tunisia) for the OIC stock markets, whereas it is only 1.05 for the U.S. stock market.

Table 3 presents the correlation coefficients of 10 countries stock indices in U.S. dollars. The dollar correlation coefficients range from as high as 94.4 percent between Indonesia and Malaysia to as low as .002 percent between Pakistan and Indonesia. The relatively high pair-wise correlation coefficients are between Turkey and Morocco (89 percent), Egypt and Nigeria (84.2 percent), Egypt and Turkey (81.3 percent), Jordan and Morocco (78.4 percent), Jordan and Turkey (84.7 percent), Morocco and Nigeria (75.3 percent) respectively. The rest of the pair-wise correlation coefficients are relatively small. The low correlations imply that significant benefits are possible in diversifying into these 10 stock markets. Even though the volatility of the individual emerging market is high, the low correlations should reduce portfolio volatility.

6. Analysis of Empirical Results

6.1. Volatility Results:

The results from the GARCH-M tests for the OIC emerging equity markets on return volatility are presented in Table 4. A number of insights can be obtained from examining the GARCH-M (1,1) model parameters for the different return series. First, the results suggest that a positive relationship exists between country political, financial, and economic risk and its market return volatility for all OIC emerging equity markets series.  The statistical significance of the coefficient indicates that an increase in the conditional variance of returns is important for explaining returns.  Secondly, the reported GARCH coefficients suggest that the monthly returns in eight of the ten OIC emerging markets appear to follow a GARCH process. The statistically significance of GARCH coefficients (() for Indonesia, Malaysia, Pakistan, Turkey, Egypt, Jordan, Nigeria and Tunisia, suggest that volatility of political, financial, and economic risk is considered more important in these equity markets than in the Bangladesh and Morocco equity markets. For the Bangladesh equity market, the parameter suggest that the returns of the equity markets can be characterized as an ARCH rather than a GARCH process, because the ARCH coefficient ( is statistically significant but ( is not. In contrast with these findings for the majority of the OIC emerging equity markets, the returns for the Morocco equity market do not appear to follow either an ARCH or a GARCH process, only ( is significant, thus suggesting that the conditional variance of the Morocco equity market returns may be constant over time.

The results show that the ARCH effect is present in all of the OIC stock markets (except Turkey, Morocco and Tunisia). In other words, we find evidence of significant volatility clustering in returns of the stated markets during the sample period. The ARCH parameter (() is less than unity in all markets (except Bangladesh), thus the stock market return volatility is not explosive. The volatility of returns in the OIC markets is significantly driven by the financial shocks. Both Tables 1 and 4 documents large and volatile financial risk changes in all OIC markets. Table 1 showed that the volatility of financial risk (measured by the standard deviation of the financial risk change) is larger than the volatility of political and economic risk. Table 4 shows the significance of these results in seven OIC markets, which means that financial risk can capture the volatility of the OIC market returns. On the other hand, the influence of political shocks on the stock market return volatility is found to be significant in five markets. Finally, the economic shocks have significant impact on the volatility of four markets. Therefore, one can conclude that OIC region’s return volatility is driven by the financial risk, which emanates from the latest Asian financial crisis of 1997-98.

The persistence measure (( + (), for the sample period (Table 4) is significantly less than unity (using chi-square tests) for Malaysia, Pakistan, Turkey, Jordan and Nigeria. In other words, the reported results in Table 4 suggest that in the OIC emerging markets the persistence of political, financial, and economic shocks have great impacts on these equity markets returns. Moreover, the shocks to equity markets of these countries die out in the long run except for Bangladesh, which persists over long period of time. Therefore, the OIC emerging equity markets returns appear to be characterized by non-stationary variance. Thus, in the stock markets of these countries (except, Bangladesh, Indonesia, Egypt and Morocco) the volatility of the stock market indexes is affected by the political, financial, and economic shocks. In Indonesia, Egypt, and Morocco markets, political, financial, and economic shocks have positive, but insignificant, impact on the return volatility. In addition, the persistence measures less than unity implies the volatility shocks decline over time.

6.2. Predictability Results:

Table 5 reports the constant (() of a regression of the country’s observed returns onto the country unconditional beta and the world market return (panel A), as well as onto the country conditional beta and the world return (panel B). 

The ICAPM predicts that the ( coefficient equals zero. The majority of the OIC equity markets, except Pakistan, displays lower ( (pricing errors) in the case of using conditional betas to predict returns than in the case of using unconditional betas. In the emerging markets, significantly positive differences between (Uncond. and (Cond are found for all OIC countries except Pakistan. Clearly, an unconditional ICAPM does not explain much of the variation in the OIC emerging equity market returns. Hence, pricing country-specific political, financial, and economic risk by including them in the prediction of country (Cond. reduces the mispricing errors when predicting the OIC emerging equity market returns. On the contrary, the inclusion of country political, financial, and economic risk in calculating Pakistan betas increases the mispricing errors. 

Estimates of the (Cond and (Unond of these markets are provided in Table 6 for the ten countries. Panel A details the results of the conditional beta model, while panel B details the results of the unconditional beta model.  The statistics suggest that in all OIC equity markets (except Pakistan) we cannot reject the hypothesis that conditional betas (given country-specific political, financial, and economic risk) are more efficient in predicting national equity market’s expected returns than unconditional beats.  

A number of insights can be obtained from examining the mispricing errors of the conditional and unconditional ICAPM for different OIC equity markets.  First, the results suggest that a positive relationship exists when country political, financial, and economic risk are included in estimating the conditional betas and the reduction in the mispricing errors for all OIC emerging equity markets (except the case of Pakistan).  Secondly, the statistical significance of the conditional beta and the reduction in mispricing errors are important in explaining the efficiency of the conditional ICAPM in predicting the OIC equity markets except Pakistan. This result may partly derive from the fact that Pakistan has gone through financial market reform in the nineties and opened up its markets significantly. In summary, the inclusion of country risk factor in beta for the OIC countries reduces the mispricing errors in all countries except Pakistan. 

6.3. Dynamic Linkages Among OIC Stock Markets Results

First, tests for unit roots in stock market indices are conducted.  The presence of a unit root in autoregressive representation indicates that the time series is nonstationary. Table 6 reports the results of unit root tests for both levels and first differences of all ten stock indices. I employed augmented Dickey and Fuller (1981) test and found that all ten stock indices are non-stationary in the levels (i.e., unit root test cannot be rejected) but stationary in the first difference. It implies that each stock market index is individually nonstationary and each follows and I (1) process.

Table 7 presents both bivariate and multivariate cointegration tests. We divide the 10 countries in two regions: South Asia and other Islamic Countries. Among South Asian OIC countries, there exists no bivariate cointegration relationship among Bangladesh-Indonesia, Bangladesh-Malaysia, Bangladesh-Pakistan, Indonesia-Pakistan, and Malaysia-Pakistan at the 1 percent significance level. However, Malaysian and Indonesian stock markets are significantly cointegrated at the 1 percent level. There exist three-market cointegration relationships among Bangladesh-Indonesia-Malaysia, Bangladesh-Indonesia-Pakistan, and Bangladesh-Malaysia-Pakistan stock market indices. The stock market indices among Indonesia, Malaysia and Pakistan are collectively cointegrated at the 1 percent level. These four countries taken as whole are not cointegrated, suggesting that there exists no long-run relationship among these four stock indices and implying the scope for portfolio diversification.

For other Islamic countries, there exist no bivariate co-integrating relationships among six OIC member countries at the statistically significant level except for Tunisia-Jordan, Jordan-Turkey and Morocco-Turkey. These three markets are collectively not cointegrated at the 1 percent level. These results signify that the scope for portfolio diversification among these stock markets.  

7. Summary and Conclusions:

In terms of summary statistics (mean, standard deviation, skewness and kurtosis) each country’s equity return distribution is asymmetric or non-normal. The conditional ICAPM accounting for local factors (country-specific political, economic and financial risks) and global variables (world portfolio return) outperforms the unconditional ICAPM in predicting equity market returns. The average pricing error in conditional ICAPM is smaller than that in unconditional ICAPM for all countries under study. The country-specific political, economic and financial events as the leading factors tend to drive equity market returns in all the countries under study.  The low correlation among OIC stock markets makes them a good conduit for portfolio diversification. The relatively low or no cointegration among these stock markets lead to further opportunities for long-term portfolio risk diversification.

Although the portfolio flows to developing countries increased in the recent years, the flows have been very low to OIC member countries. Capital surplus OIC member countries do not invest their funds in other member countries. Most of these surplus funds are invested in developed nations partly in pursuit of higher returns, and partly not being able to invest in other OIC countries due to inefficient OIC stock markets and weak regulatory environment. Trade and investment are intimately correlated. The example of Asia shows that capital flows in the direction of exports and imports. In order to improve intra-trade among OIC member countries, the richer capital-surplus OIC member countries need to invest their surplus funds in member countries markets either in the form of direct investment (long term) to help promote economic growth or portfolio investment (short term) to help develop their capital markets. The low correlation among OIC stock markets makes them a good conduit for portfolio diversification. The relatively low or no cointegration among these stock markets also leads to further opportunities for long-term portfolio risk diversification.

The OIC countries should look at the development of stock markets in their countries.  A stock market can help accelerate economic growth through the creation of liquidity.  The development of a capital market can improve the savings mobilization and efficient allocation of capital.  For example, stock markets would be used as vehicles for raising equity capital for firms.  Stock markets would play larger roles in developing countries where privatization is pushed.  After all privatization would create a larger demand for equity finance.
Capital markets in general, and equity markets in particular can enable investors to diversify their wealth across a variety of financial instruments.  Capital markets reduce the cost of capital by reducing the investor risk premium.  The result should be increased investment levels and enhanced development.  The benefits of a lower risk premium are normally large in the case of foreign equity investment because foreign investors are more diversified.

Stock markets are believed to be very efficient at allocating capital to its highest value-users. This is all a result of the astuteness of private investors evaluating risk vs. return. This improved capital allocation increases overall economic efficiency. Stock markets play an important role in encouraging savings and investment, which are essential in economic development.
Stock markets can perform a screening and monitoring role. Relying on the information and judgment of numerous participants, stock prices quickly reflect changes in underlying values and indicate profitable investment opportunities.  Stock markets can assist in monitoring the management of publicly traded companies, thus improving corporate policies and activities.  Foreign investment may be particularly useful because it often imposes international practices and cross-country experiences.
Fifth, a financial system that functions well requires that the whole financial system function efficiently. Likewise, the corollary is also true. An inefficient system will result in much volatility and worried investors. The absence of a well-functioning stock market may limit the ability of firms to achieve an efficient mix of debt and equity, in spite of a well-functioning debt market.  In this sense, stock markets and other financial intermediaries may function as complements, rather than substitutes. And a stock market that functions well may have positive externalities for the rest of the financial system.

Finally, the public corporation places ultimate decision-making power in the hands of the shareholders. Executive managers of public corporations with traded equity claims are not free to make decisions in a vacuum but must consider shareholder and social responsibilities. This imposes more indirect controls on the corporate officers to function in an acceptable manner and further contributes to economic development.

Stock markets across borders are segmented, and provide investors international portfolio diversification. This market segmentation and non-synchronization of stock price movements across countries are explained by a number of factors.  These include, barriers to international capital flows and exchange controls, lack of free trade, dissimilar government policies, discriminate taxation on international capital investment, lack of information on foreign securities and investor bias against foreign securities.  
Recent improvements in information technology has not only made the international flow of information cheaper and more reliable, but also have lowered the cost of international financial transactions.  As a result, systemic relationships among international stock market indices may exist, because national stock markets respond to both domestic and external forces now in a more timely manner.  In addition, international stock markets are more informationally efficient now than they were in the 1960s and 1970s.  Moreover, policy coordination among major industrialized countries about trade and capital flows also have contributed to greater similarities in economic conditions and developments, which are usually reflected in stock market indices.  These conditions increase the attractiveness of international investment and reduce volatility.

Along with the points already raised, the OIC should pursue the power of regionalization.  As evidence of its potential, one can look at what has been happening in other parts of the world.  One good example was the formal establishment of the European Union as a social, economic and political union in November 1993.  

The Islamic countries have a considerable economic potential that might eventually lead to the establishment of an Islamic Free Trade Area or even, in time, to the establishment of an Islamic Common Market.  Briefly put, efforts are being made to further increase economic co-operation between the Islamic countries so that economic and social development in these countries may be accelerated and OIC countries may attain a more effective role in the global economy.

A Federation of Islamic stock exchanges (FISE) can be established, whose main objective will be to mobilize financial resources within the Islamic World and to enable Islamic firms and corporations to raise essential resources within that domain. For these objectives to materialize, the FISE is to help create a proper setting for savers and investors to meet. A proper environment means building of the essential confidence and trust among savers and security and guarantees for investors. Existing Islamic Exchanges and related institutions will co-ordinate and standardize their policies and regulations in an effort to bring them in line with the rest of the world. Standardization will help OIC Exchanges and Capital Markets to integrate and thus become a recognizable group and a force to reckon in the international market. A two-stage process for the proposed OIC alliance, starting first with a loose federation and moving progressively towards a more strict form of alliance. 

Individual efforts may not suffice to confront the challenges of today’s world economy.  And closing the gates is no solution at all.  Recent history showed that isolated economies were not able to keep up with the main stream of the world economy.  So, countries must be open to international competition but, at the same time, they must find ways and means to increase their competitiveness and assume a brighter role within the global economy.  One basic solution in this direction is to seize the opportunities of increased economies of scale that could be generated in a regional economic grouping.
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Table –1: Descriptive Statistics for the Emerging Equity Markets

	
	First month in the sample
	Monthly Returns (%)
	Monthly Political Risk Rating
	Monthly Financial Risk Rating
	Monthly Economic Risk Rating
	Country Composite Risk

	
	
	Ave.
	Stdev.
	Skew.
	Kurt.
	Ave.
	Ave.

change
	Stdev.

of change
	Ave.
	Ave.

change
	Stdev.

of change
	Ave.
	Ave.

change
	Stdev.

of change
	

	1. Bangladesh
	1996.01
	0.146
	19.581
	2.12***
	5.19***
	44.0
	0.223
	3.164
	23.5
	0.400
	3.560
	31.0
	0.084
	3.050
	49.5

	2. Indonesia
	1990.01
	0.315
	14.463
	2.51***
	8.48***
	52.0
	0.010
	2.564
	32.0
	0.276
	4.678
	33.5
	-0.344
	4.751
	59.0

	3. Malaysia
	1995.01
	0.737
	10.592
	2.78***
	1.82***
	70.0
	-0.075
	1.306
	37.5
	0.124
	2.604
	39.5
	-0.056
	2.288
	74.0

	4. Pakistan
	1995.01
	0.519
	9.064
	2.65***
	8.73***
	44.5
	0.139
	3.031
	26.5
	0.189
	3.055
	32.0
	-0.142
	4.064
	52.0

	5. Turkey
	1987.01
	-2.75
	19.389
	0.85***
	-0.0615
	54.7
	-0.002
	3.828
	28.27
	0.358
	7.997
	27.83
	-0.073
	3.812
	55.0

	6. Egypt
	1996.01
	0.408
	8.005
	1.14**
	1.01
	54.5
	0.178
	2.680
	30.0
	0.264
	3.158
	31.0
	0.062
	3.222
	58.0

	7. Jordan
	1984.01
	0.330
	4.449
	1.86***
	5.33***
	57.0
	0.313
	3.957
	29.0
	0.275
	4.112
	35.5
	0.023
	3.046
	61.0

	8. Morocco
	1996.01
	1.995
	4.947
	0.63*
	-0.159
	58.0
	0.275
	3.207
	31.0
	0.330
	3.021
	33.0
	0.063
	3.131
	61.0

	9. Nigeria
	1985.01
	-1.55
	6.174
	3.39***
	2.45***
	47.5
	0.073
	2.433
	25.0
	0.489
	4.995
	28.0
	-0.046
	6.094
	50.0

	10. Tunisia
	1996.01
	1.045
	8.638
	3.77***
	6.97***
	60.5
	0.270
	2.081
	29.5
	0.329
	3.634
	33.0
	-0.015
	3.955
	61.5


Notes:
(1) Country Political, Financial, and Economic Risk statistics are calculated from the International Country Risk Guide (ICRG) published by the Political Risk Services Inc. (PRS).

(2) Emerging stock market returns are in US dollar and calculated from the International Financial Corporation Global Index (IFCG).


(3) The data cover the period from January 1984 through May 1999 (some countries started later).


(4) *, **, and *** imply that t-values are significantly different from zero at 10%, 5%, and 1%, respectively.

TABLE 2: MEAN, VARIANCE AND SHARP RATIO OF OIC MEMBER COUNTRIES’ STOCK INDICES

	
	
	VARIANCE
	STANDARD DEVIATION
	MEAN
	SHARPE RATIO
	
	

	Country
	Intial Priod
	Monthly
	Annualized
	Monthly
	Annualized
	Monthly
	Annualized
	Monthly
	Annualized
	Kurtosis
	Skewness

	Egypt
	9601
	67.67
	812.09
	8.23
	28.50
	2.46
	29.49
	0.30
	1.03
	2.02
	1.27

	Indonesia
	9001
	123.37
	1480.49
	11.11
	38.48
	-0.45
	-5.42
	-0.04
	-0.14
	2.24
	-0.93

	Jordan
	7901
	23.36
	280.36
	4.83
	16.74
	0.82
	9.86
	0.17
	0.59
	1.06
	0.49

	Malaysia
	8501
	86.29
	1035.43
	9.29
	32.18
	0.78
	9.36
	0.08
	0.29
	7.22
	0.57

	Morocco
	9601
	22.00
	264.00
	4.69
	16.25
	3.01
	36.06
	0.64
	2.22
	2.61
	0.03

	Nigeria
	8501
	206.59
	2479.06
	14.37
	49.79
	1.52
	18.29
	0.11
	0.37
	19.71
	1.09

	Pakistan
	8501
	57.06
	684.77
	7.55
	26.17
	1.15
	13.85
	0.15
	0.53
	4.92
	1.33

	Turkey
	8701
	383.68
	4604.20
	19.59
	67.85
	3.44
	41.30
	0.18
	0.61
	1.20
	0.98

	Bangladesh
	9601
	584.70
	7016.44
	24.18
	83.76
	1.69
	20.24
	0.07
	0.24
	6.35
	2.11

	Tunisia
	9601
	35.75
	428.94
	5.98
	20.71
	-2.16
	-25.96
	-0.36
	-1.25
	1.56
	-0.87

	US
	8501
	17.82
	213.88
	4.22
	14.62
	1.28
	15.40
	0.30
	1.05
	5.13
	-1.04


Source: IFC Emerging Market Data Base
Table 3. Correlation matrix for the prices in the US dollars (PRUS)

	
	Bangladesh
	Egypt
	Indonesia
	Jordan
	Malaysia
	Morocco
	Nigeria
	Pakistan
	Tunisia
	Turkey

	Bangladesh
	1.000
	
	
	
	
	
	
	
	
	

	Egypt
	0.018
	1.000
	
	
	
	
	
	
	
	

	Indonesia
	0.381
	-0.250
	1.000
	
	
	
	
	
	
	

	Jordan
	-0.313
	0.656
	-0.716
	1.000
	
	
	
	
	
	

	Malaysia
	0.469
	-0.370
	0.944
	-0.853
	1.000
	
	
	
	
	

	Morocco
	-0.128
	0.889
	-0.557
	0.784
	-0.650
	1.000
	
	
	
	

	Nigeria
	0.213
	0.842
	0.072
	0.313
	-0.045
	0.753
	1.000
	
	
	

	Pakistan
	-0.600
	-0.081
	0.002
	0.212
	-0.156
	-0.054
	-0.193
	1.000
	
	

	Tunisia
	0.353
	-0.806
	0.619
	-0.907
	0.767
	-0.915
	-0.576
	-0.211
	1.000
	

	Turkey
	-0.236
	0.813
	-0.648
	0.847
	-0.745
	0.896
	0.533
	0.080
	-0.923
	1.000


Source: IFC Emerging Markets Data Base

Table 4: An Analysis of the Emerging Equity Markets Return Volatility (GARCH(1,1)-M Results)

	
	(0
	(1
	(2
	(3
	(4
	(
	(
	(
	(+(
	LF

	Bangladesh


	0.11632

(13.7067)***
	-0.00229

(-0.58523)
	0.0299

(4.21132)***
	-0.01696

(-3.5415)***
	0.52848

(1.81187)*
	0.00065

(1.30219)
	1.35169

(2.36306)**
	0.00886

(0.05734)
	{1.36056}


	75.95029

	Indonesia


	0.08093

(3.19824)***
	0.00482

(2.09565)**
	0.01049

(4.63423)***
	-0.00072

(-0.22259)
	1.01422

(1.99519)**
	0.00185

(2.85402)***
	0.79732

(2.3862)**
	-0.05225

(-1.67049)*
	{0.74508}
	249.25

	Malaysia


	0.04464

(4.26271)***
	-0.00318

(-1.99056)**
	0.00343

(2.17863)**
	0.00406

(+0.8932)
	5.35248

(1.76726)*
	0.00261

(5.50339)***
	0.4406

(2.34635)**
	0.02319

(2.1749)**
	{0.46378}c
	394.95

	Pakistan


	0.01709

(+1.4155)
	-0.00075

(-3.2281)***
	-0.00031

(-1.70317)*
	0.00528

(5.04206)***
	15.89109

(3.2539)***
	0.00207

(4.36355)***
	0.19889

(4.61952)***
	-0.70745

(-9.8616)***
	{-0.5085}a
	407.14

	Turkey


	0.05128

(1.00086)
	0.00324

(1.12486)
	-0.00367

(-0.96698)
	0.000038

(0.00476)
	8.53885

(1.49937)
	0.00483

(2.95745)***
	0.29088

(1.58494)
	0.23669

(2.2073)**
	{0.52757}b


	261.9174



	Egypt


	0.03885

(1.92301)*
	0.00526

(0.89569)
	0.00266

(0.25797)
	0.00101

(0.01001)
	4.29757

(2.01541)**
	0.00065

(2.49349)**
	0.29115

(2.95318)***
	-0.26825

(2.8143)***
	{0.0229}


	97.717



	Jordan


	0.02913

(4.04406)***
	-0.00101

(-3.2676)***
	0.00214

(4.78066)***
	0.00021

(0.00001)
	5.32336

(2.19256)**
	0.00087

(8.6735)***
	0.22353

(6.69838)***
	-0.16729

(-3.6204)***
	{0.0562}c


	551.08



	Morocco


	0.03511

(0.00001)
	0.9

(0.00001)
	0.9

(0.00001)
	0.9

(0.00001)
	0.9

(0.00001)
	0.00067

(0.00001)
	0.9

(0.00001)
	0.9

(0.00001)
	{1.8}


	-1E-07



	Nigeria


	0.05781

(3.43711)***
	0.00618

(2.41582)**
	0.00678

(2.96257)***
	-0.01047

(-1.96035)*
	-0.02668

(-3.4259)***


	5.88956

(2.08225)**


	-0.01845

(-2.7637)***


	0.05924

(1.94468)*
	{0.0408}c


	126.38



	Tunisia


	-0.01047

(-0.18491)
	-0.01613

(-0.3938)
	0.01426

(1.91402)*
	0.01465

(1.73596)*
	22.39044

(1.05296)
	0.00177

(2.22766)**
	0.13147

(0.82235)
	0.23301

(1.78705)*
	{0.3644}


	57.618




Notes:
(1) The results are estimated using monthly standard deviation of returns in US dollar and monthly political, financial, and economic shocks.

(2) The data cover the period from January 1984 through May 1999 (some markets begin later).

(3) Parentheses include the t-values of the estimates. *, **, and *** denote statistical significance at 10%, 5%, and 1% level respectively.

(4) {   }a, {   }b, and {   }c implies significantly different from unity at 1%, 5%, and 10%, respectively (chi-square test).

(5) LF= log likelihood function value.

Table 5: An Analysis for the Conditional and Unconditional Betas results 

	Country
	First Month in the Sample
	Monthly Return (%)
	Panel (A)
	Panel (B)
	Difference
	Decision Rule

euc ( ec

	
	
	Mean
	Standard

Deviation
	Beta
	Average Pricing Errors
	Beta
	Average Pricing Errors
	
	

	1. Bangladesh
	1996:01
	-0.695
	38.0758
	0.978

(1.68)*
	-1.8428
	1.060

(0.724)
	-1.7949
	0.04788

(1.795)*
	Accept

	2. Indonesia
	1988:01
	-0.569
	9.37099
	-0.099

(-1.11)
	-1.0539
	0.711

(3.44)***
	-1.0653
	0.01138

(1.824)*
	Accept

	3. Malaysia
	1988:01
	0.351
	19.122
	-0.291

(-0.69)
	0.5685
	-0.233

(-0.57)
	0.5459
	0.02251

(2.051)**
	Accept

	4. Pakistan
	1988:01
	-0.050
	22.831
	0.668

(1.34)
	0.0000
	0.645

(1.62)*
	-0.589
	0.5891

(77.392)
	Reject

	5. Turkey
	1991:01
	-0.111
	74.58616
	1.226

(0.616)
	-0.7074
	1.187
(0.60)
	-0.91116
	0.2037

(1.83)*
	Accept

	6. Egypt
	196:01
	0.291
	11.081
	0.225

(0.53)
	0.02469
	0.195
(0.47)
	0.06190
	-0.0372

(-1.795)*
	Accept

	7. Jordan
	1988:01
	0.350
	5.7564
	0.233

(1.87)*
	0.14774
	0.383
(1.92)*
	0.02826
	0.1195

(2.501)**
	Accept

	8. Morocco
	1996:01
	2.942
	9.0357
	-0.836

(-2.62)**
	3.6380
	-0.5655
(-1.69)*
	3.6313
	0.00674

(1.935)*
	Accept

	9. Nigeria
	1988:01
	0.116
	6.594
	0.037

(0.25)
	0.08162
	0.036
(0.25)
	0.0858
	-0.00417

(-2.501)**
	Accept

	10. Tunisia
	1996:01
	-1.255
	4.131
	-0.322

(-2.15)**
	-0.7756
	-0.371
(-2.49)**
	-0.7866
	0.01097

(1.962)*
	Accept


Source: Author calculations based on monthly price index in US dollars from the IFC.

Table 6:The Augmented Dickey-Fuller (ADF) Unit Root Testsa with t Statistics for the Prices in US Dollars (PRUS) for the Period (1995:12-1998:03) at the Optimal Lag-length Suggested by the Ljung-Box (LB) Test

	
	
	
	Critical Values for the Augmented Dickey-Fuller (ADF) Test Based on Estimated OLS t Statisticb

	
	Optimal Lag
	t-calculated
	t-critical at 10%
	t-critical at 5%
	t-critical at 1%

	South Asian Countries
	
	
	
	

	Bangladesh
	
	
	
	
	

	PRUS
	0
	-1.012
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-3.339
	-2.60
	-2.93
	-3.58

	Indonesia
	
	
	
	
	

	PRUS
	0
	0.443
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-3.487
	-2.60
	-2.93
	-3.58

	Malaysia
	
	
	
	
	

	PRUS
	0
	-0.122
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-4.089
	-2.60
	-2.93
	-3.58

	Pakistan
	
	
	
	
	

	PRUS
	0
	-2.082
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-5.980
	-2.60
	-2.93
	-3.58

	Other Islamic Countries
	
	
	
	

	Egypt
	
	
	
	
	

	PRUS
	0
	-0.991
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-3.454
	-2.60
	-2.93
	-3.58

	Jordan
	
	
	
	
	

	PRUS
	0
	-0.666
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-4.855
	-2.60
	-2.93
	-3.58

	Morocco
	
	
	
	
	

	PRUS
	0
	-1.103
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-4.867
	-2.60
	-2.93
	-3.58

	Nigeria
	
	
	
	
	

	PRUS
	0
	-1.853
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-2.375
	-2.60
	-2.93
	-3.58

	Tunisia
	
	
	
	
	

	PRUS
	0
	-0.181
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-3.670
	-2.60
	-2.93
	-3.58

	Turkey
	
	
	
	
	

	PRUS
	0
	-1.806
	-2.60
	-2.93
	-3.58

	(PRUS
	0
	-5.668
	-2.60
	-2.93
	-3.58


Notes:

a. The hypotheses for the unit rot tests are: H0: There is a unit root versus Ha: There is no unit root.

b. Critical Values are obtained from Wayne A Fuller, Introduction to Statistical Time Series, Wiley, New York, 1976, p.373.

Table 7. The Engle-Granger Cointegration Testsa for the Prices in US Dollars (PRUS) at the Optimal Lag-length Suggested by the Ljung-Box (LB)Test (1995:12-1998:03)

	
	
	
	Critical Values for the Augmented Dickey-Fuller  (ADF) Test Based on Estimated OLS t Statisticb

	
	Optimal Lag
	t-calculated
	t-critical at 10%
	t-critical at 5%
	t-critical at 1%

	South Asian Countries
	
	
	
	

	
	
	
	
	

	Bivariate 

Cointegration Tests
	
	
	
	

	Bangladesh-Indonesia
	0
	-1.560
	-1.61
	-1.95
	-2.62

	Bangladesh-Malaysia
	0
	-1.594
	-1.61
	-1.95
	-2.62

	Bangladesh-Pakistan
	0
	-1.271
	-1.61
	-1.95
	-2.62

	Indonesia-Malaysia
	0
	-1.359
	-1.61
	-1.95
	-2.62

	Indonesia-Pakistan
	5
	-3.151
	-1.61
	-1.95
	-2.62

	Malaysia-Pakistan
	0
	-0.281
	-1.61
	-1.95
	-2.62

	Multivariate 

Cointegration Tests
	
	
	
	

	Bangladesh-Indonesia-Malaysia
	0
	-1.591
	-1.61
	-1.95
	-2.62

	Bangladesh-Indonesia-Pakistan
	0
	-3.285
	-1.61
	-1.95
	-2.62

	Bangladesh-Malaysia-Pakistan
	0
	-2.570
	-1.61
	-1.95
	-2.62

	Indonesia-Malaysia-Pakistan
	0
	-1.999
	-1.61
	-1.95
	-2.62

	
	
	
	
	
	

	All (Ban-Indo-Malay-Pak)
	0
	-3.312
	-1.61
	-1.95
	-2.62

	
	
	
	
	
	

	Other Islamic Countries
	
	
	
	
	

	
	
	
	
	
	

	Bivariate Cointegration Tests
	
	
	
	
	

	Egypt-Jordan
	0
	-1.498
	-1.61
	-1.95
	-2.62

	Egypt-Morocco
	0
	-1.477
	-1.61
	-1.95
	-2.62

	Egypt-Nigeria
	0
	-1.314
	-1.61
	-1.95
	-2.62

	Egypt-Tunisia
	0
	-0.955
	-1.61
	-1.95
	-2.62

	Egypt-Turkey
	0
	-1.882
	-1.61
	-1.95
	-2.62

	Jordan-Morocco
	0
	-2.001
	-1.61
	-1.95
	-2.62

	Jordan-Nigeria
	0
	-0.766
	-1.61
	-1.95
	-2.62

	Jordan-Tunisia
	0
	-2.739
	-1.61
	-1.95
	-2.62

	Jordan-Turkey
	0
	-3.187
	-1.61
	-1.95
	-2.62

	Morocco-Nigeria
	0
	0.642
	-1.61
	-1.95
	-2.62

	Morocco-Tunisia
	0
	-2.139
	-1.61
	-1.95
	-2.62

	Morocco-Turkey
	0
	-2.856
	-1.61
	-1.95
	-2.62

	Nigeria-Tunisia
	0
	-1.053
	-1.61
	-1.95
	-2.62

	Nigeria-Turkey
	0
	-1.024
	-1.61
	-1.95
	-2.62

	Tunisia-Turkey
	0
	-2.953
	-1.61
	-1.95
	-2.62

	Multivariate 

Cointegration Tests
	
	
	
	

	All(Egyp-Jor-Mor-Nig-Tun-Tur)
	0
	-4.764
	-1.61
	-1.95
	-2.62


Notes:

a. The hypotheses for the cointegrationtests are: H0: There is no cointegration versus Ha: There is cointegration.

b. Critical Values are obtained from Wayne A Fuller, Introduction to Statistical Time Series, Wiley, New York, 1976, p.373.
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