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Abstract

The relationship between the financial and the real sectors is important because there are conflicting views concerning the role that the financial system can play in economic growth. The reform of financial sector is expected to bring about significant economic benefits through a more effective mobilization of domestic savings and a more efficient allocation of resources. The outcome of such efforts have varied among countries and have been influenced by such factors as the speed of reform, initial financial conditions, and most importantly the design and sequencing of the reform package. This study reexamines the empirical relationship between long-run growth and financial development in the Middle East/North Africa (MENA) region.
 In particular, the study contemplates on filling the gap created by the absence of comprehensive studies investigating the determinant of growth in the MENA region. Our empirical results conform to previous findings and indicate strong linkages between financial development and economic growth in the sample of countries included in our study. The results indicate that, efforts to reform and deepen the financial system in the MENA region would prove fruitful. Nonetheless, one should be cautious in interpreting our results because of the choice of the countries in our sample, our interpretation of the financial indicators, and the quality of the data used.  More research in this area is needed.

I. Introduction

The relationship between the financial and the real sectors is important because there are conflicting views concerning the role that the financial system can play in economic growth.
 The proposition has become far more controversial than might be expected, though, and lately both theoretical and empirical studies have been redirected to this issue.
 Notwithstanding the differences in conclusions of cross-country studies, this paper intends to reexamine the empirical relationship between long-run growth and financial development in the Middle East/North Africa (MENA) region
. In particular, the study contemplates on filling the gap created by the absence of comprehensive studies investigating the determinant of growth in the MENA region.  One main reason for the scarcity and inconclusive nature of policy-oriented research focusing on the region is the unavailability of reliable data.  Recently, few studies have appeared looking for different aspects of growth in the region (see Jbili et al 1997, Bisat et al 1997, 1996).

In retrospect, our interest in investigating the relationship between economic growth and financial development in MENA is motivated many factors.  First, it is argued everywhere in the literature that a well-developed domestic financial sector can contribute significantly to raising the savings rate, the investment rate and, hence, transmit to economic growth (see Becsi and Wang, 1997).   Consequently, many countries in the region have reformed their economic and financial systems to improve the efficiency of their financial intermediaries, achieve financial sector deepening, and promote growth.  It is, therefore, necessary to document the progress achieved by these countries in revamping their financial system over the last decade and assess the links between these reforms and the economic performance in the region.  Second, this study will allow us to take a closer look at a range of financial development indicators and draw some conclusions about their impact on long-run growth in our sample countries.  Third, we employ the co-integration technique to establish the direction, timing and strength of the causal link between the real and the financial sector. This is where our study departs from previous studies investigating the growth experience in the MENA region. Finally, unlike heterogeneous cross-country samples, the MENA region provides a relatively homogeneous sample of countries, which makes it adequate for assessing the links between growth and financial development
.

The paper is organized as follows.  Section II reviews the empirical and theoretical contributions that underlie the link between financial development and economic growth. Section III highlights the history of financial reforms in each country in our sample.  Section IV describes the data and the proxy measures of financial development used in the paper.  Section V describes the VAR methodology used and Section VI analyzes the empirical results.  Section VII concludes the study. 

II.1. Financial Development and Economic Growth: An Overview

The seminal work of McKinnon (1973) and Shaw (1973) brought to the forefront the role of financial development in promoting economic growth.  Ever since this pioneering contribution, the relationship between economic growth and financial development remained an important issue of debate among academic and policymakers (De Gregorio and Guidotti, 1995). There is now a growing theoretical and empirical body of literature on how financial intermediation mobilizes savings, allocate resources, diversify risks, and contributes to economic growth [see, Jbili, Enders, and Treichel (1997), Greenwood and Jovanovic (1990)]. Generally speaking, in early growth theory, it is argued that economic development is a process of innovations whereby the interactions of innovations in both the financial and real sectors provide a driving force for dynamic economic growth.  It was contended that exogenous technical process determines the long-run growth rate while financial intermediaries were not explicitly modeled to affect the long-run growth rate. McKinnon- Shaw (1973) argued that financial liberalization is critical to the level of capital stock or the level of productivity rather than their growth rates.  Moreover, their studies did not address the direction, timing and the relative strength of the causal links between financial structure and economic growth (see, Rousseau and Wachtel, 1998). 

The new growth theory, on the other hand, argues that financial intermediaries and markets appear endogenously in response to the market incompleteness and, hence, contribute to long-run growth.  This new insight depends heavily on the assumption that endogenous productivity growth result as a byproduct of rational investment decisions. Financial institutions and markets, who arise endogenously to mitigate the effects of information and transaction costs frictions, influence decisions to invest in productivity-enhancing activities through evaluating prospective entrepreneurs and fund the most promising ones. The underlying assumption here is that, financial intermediaries can provide these evaluation and monitoring services more efficiently than individuals. Levine (1997) surveys a large amount of empirical research that deals with the relation between financial sector and long-run growth.   In summary, he identified five functions that the financial system can accomplish to ameliorate information and transaction frictions and contribute to long-run growth
. Table 1 illustrates a cross reading of existing literature on the basis of two criteria, that is, functions of financial system and channels through which they contribute to long-run growth.
A number of recent papers have empirically tested the impact of both the financial sector and financial repression policies on the rate of economic growth. Since financial development is not easily measurable, papers attempting to study the link between financial deepening and growth have chosen a number of proxies and came with different results (Savvides, 1995, King and Levine, 1992). King and Levine (1993) used the ratio of liquid liabilities to GDP and found that ‘higher levels of financial development are significantly and robustly correlated with faster current and future rates of economic growth, capital accumulation and economic efficiency’. Generally speaking, studies using different indicators of financial development not only found a positive correlation between the financial sector and growth, but also concluded that the development of bank credit has an important impact on economic growth.  Meanwhile, a great skepticism is shown with regard to the results of cross-country regressions.  It is argued that the convergence tests obtained from cross-country studies are misleading, and that the variations in the results are hard to interpret (see, Arestis and Demetriades, 1997).

Notwithstanding the controversy, the modern literature on the finance-growth nexus combines endogenous growth theory and microeconomics of financial system and focuses on one or more of the functions summarized above.  In particular, the AK growth model is used to show the channels through which the financial sector can affect the long-run growth rate.  More formally, consider a Pagano (1993) type AK model
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where Yt   and Kt  denote output and the physical capital stock respectively, at time t and A>0 is a constant. Capital accumulation equation is given by:
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where 
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From (1), the growth rate at time 
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By using (2), the steady-state growth rate can be expressed as:
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where 
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Equation (4) shows that there are three channels through which intermediaries and financial market can increase the long-run growth rate: they can increase the intermediation efficiency by increasing 
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, thus funnel more saving to investment; they can increase the social marginal productivity 
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; and they can increase the private saving rate 
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It is worth noting that while the AK growth model is focusing on the capital accumulation channel of growth (see, Romer 1986, Lucas 1988, Rebelo 1991 and Barro and Sala-i-Martin 1995), the McKinnon-Shaw (1973) models of the effect of financial development on growth largely work through the saving variable (st). Furthermore, the Schumpeterian growth models focus on the technological innovation channel of growth (see, Grossman and Helpman 1991, Dinopulos 1994, and Aghion and Howitt 1992 and 1998). Meanwhile, the financial intermediation-endogenous growth models tend to emphasize the efficiency variable (
[image: image14.wmf]f

).

II.2. Financial Sector Reforms in MENA

Financial sector reforms have been pursued over the past two decades in many countries in the MENA region as part of broader structural adjustment programs that include prices, interest, and exchange rate liberalization.  Governments of most of the countries in the region realized that reforming the domestic financial system would strengthen the role of the market forces and, hence, vital for economic growth.  While the financial sector reforms were wide-ranging, in all countries they were designed to improve monetary control, create efficient financial intermediaries, and foster safety and soundness of the financial system.  In particular, the reforms were expected to deepen the financial sector and move the economy toward an efficient market economy in which the role of the public sector is limited to providing support to private sector activities.  Yet, the actual outcome differed across countries due to the different commitment to implementation of reforms.  Moreover, when the reforms started, the “preconditions” for reform (i.e., stable macroeconomic environment and proper system of regulation and supervision) were not readily available in most of the countries in our sample. Therefore, the authorities were forced to launch a simultaneous program to establish a degree of macroeconomic stability and took some measures to improve regulations.

While the reform process is still underway, to date there was no overt financial sector crisis in any of the countries in our sample. The situation remains fragile, though, in all of the countries in our sample and, that much needs to be done to consolidate the reforms in a manner that brings about the efficiency gains.  Moreover, to access the outcome of the financial sector reforms in our sample, it is important to review the general initial conditions in each of the countries in the sample and highlight the strengths and weaknesses observed in the implementation process.

II.3. Financial Liberalization in MENA region

The reform of financial sector is expected to bring about significant economic benefits through a more effective mobilization of domestic savings and a more efficient allocation of resources. The outcome of such efforts have varied among countries and have been influenced by such factors as the speed of reform, initial financial conditions, and most importantly the design and sequencing of the reform package.

Financial sector developments in Arab countries during the past decade can be illustrated through the evolution of relevant monetary and credit indicators. The standard indicators are ratios of currency to money, ratio of M2 to GDP and ratio of M1 to M2. The ratio of currency to broad money would tend to fall in financial environments where market forces dominate, where there are alternative savings and investment instruments such as stocks, bonds and mutual funds that raise real rates of interest.  In Jordan, the ratio fell from 24 percent in 1992 to 18 percent in 1998, reflecting the rising opportunity cost of keeping cash as yields of deposits have risen in recent years. In Egypt, the ratio of currency to money and quasi-money remained stable, at about 15 percent during the 1990s.

During the development process, the M2-GDP ratio tends to rise as access to banking and savings instruments spreads. While this ratio has been increasing during the decade of 90s for Morocco, this ratio tends to remain constant or decreasing for other MENA countries. The ratio of M1 to M2 provides a proxy for the extent to which a country’s financial system succeeds in mobilizing savings. In most reforming MENA countries, this ratio has fallen over the years. 

Most MENA countries have reduced or eliminated overall direct credit controls on bank lending. The ratio of private-sector credit to total credit typically reflects the role private sector plays in economic activities. This ratio in Egypt, Jordan, and Morocco has been rising as a result of financial-sector reforms. Fiscal adjustments, privatization of state-owned enterprises and liberalization of interest rates enhanced private sector’s access to the banking system.

The MENA region has a large number of equity markets. Both Egypt and Tunisia significantly improved the legal and regulatory environment of stock markets in 1993. In 1994, Morocco adopted a new stock market law, and its stock exchange was privatized. Jordan’s stock market has benefited from modernized infrastructure and a new legislative framework. When measured as a percentage of GDP, the capitalization’s of equity markets in Jordan (70% in 1997) and Morocco (48% in 1999) compare favorably with those prevailing in medium-sized emerging markets. However, the capitalization-GDP ratio has remained low for Egypt (23 percent in 1997) and Tunisia (17 percent in 1997).

Private capital flows in the form of foreign direct investment (FDI), portfolio investment, and bank lending have increased for Egypt, Morocco and Tunisia as these nations have increased private market financing abroad. Private financing for Egypt, Morocco, Tunisia have increased manifold in the 1990s as these countries substantially opened up their capital markets at least to non-residents, active stock markets that increase liquidity and transparency and bond markets. Tables 2 a through f present these stylized facts. 

The region’s capital market is however not integrated with the world capital markets for a number of reasons. These are as follows (El-Erian and Kumar, 1995; Nashashibi et al. 2001):

(a). a lack of macroeconomic stability; (b). weak market regulation and supervision; (c). distorted tax system; (d). barriers against foreign ownership; (e). a limited number of securities; (f). long history of regulated capital markets; (g). the closely, family-held enterprises; (h). irregular financial relations with external creditors; (i). Continued public sector role in a wide range of economic activities.

III.1
Financial Reforms in Egypt

The history of economic reforms in Egypt dates back to the Open Door Policy (ODP) of 1974.  The ODP was launched during a period of rapid economic growth, where GDP averaged 8.5 percent annually between 1973 and 1984, surpassing many countries in the region.  Per capita income almost doubled and gross domestic investment was growing rapidly, reaching 25 percent of GDP.  However, the economy was also experiencing serious structural imbalances, whereby the budget deficit was increasing, exports declining and merchandize imports growing (see Galal Amin, 1987). Various sectors of the economy were also experiencing imbalances, with the share of agriculture to GDP declined from 25 percent to 17 percent, that of manufacturing from 23 percent to 17 percent, while the share of services rose from 45 percent to 48 percent. Moreover, imports were allowed to increase far beyond exports.  It was during this period that the government borrowed heavily by taking short-term loans at commercial rates. These structural imbalances set the stage the current financial sector reforms, which were introduced in 1991 to liberalize interest rates and remove the capital controls. In the monetary policy front, the government introduced weekly treasury bills auctions and reduced reserve requirements in an effort to eliminate implicit taxes on financial intermediaries (see, Galbis, 1995). Prudential regulation and supervision systems were undertaken, with particular focus on appropriate bank capitalization, limits on loan concentration, and insider transactions.  Private banks, especially foreign, were encouraged and the existing ones were re-capitalized to strengthen their liquidity base and by 1996, 13 joint venture banks were privatized. Moreover, the authorities also enacted new security laws to promote the securities markets and stock exchanges. 

III.2 Financial Reforms in Jordan

Since 1989, Jordan has pursued an ambitious reform agenda in order to stabilize the economy, improve efficiency, and broaden the role of the private sector. The reform program was disrupted by the Gulf war of 1990, where the return of more than 300,000 Jordanians from the Gulf area had raised unemployment to about 20 percent.  With the help of the inflow of savings of returnees, in addition to external debt relief, the economy rebounded in 1992 with GDP growing by 16 percent. GDP growth declined to about 5.4 percent during 1993-1995, and the annual inflation rate averaged about 3 percent. Since then, the performance of economy was mixed. While GDP is characterized by a slow growth, monetary stability has been reinforced and the external position has been strengthened.  Meanwhile, important structural reforms were implemented.  The peg of the Jordanian Dinar (JD) to the U.S. dollar has anchored prices, and inflation has been consistently low in recent years. Substantial progress was also made in trade liberalization, which enabled Jordan’s accession to the WTO in April 2000. Jordan has also made major efforts in its privatization program. This includes privatizing major government-owned enterprises like railroad, public transport, the Jordanian Airline Company, and Jordanian Telecommunications Company.

In the financial sector, considerable progress has been made toward facilitating and strengthening financial intermediation (banks and non-bank financial institutions, securities markets). A new Banking Law in conformity with international practice including Basel agreements on banking supervision is now implemented. Jordan is now relatively more developed in terms of both the services provided and the degree of monetization (see World Bank, RN: 21848). Measures for prudential regulations and supervision of banks have also been introduced, and restrictions on capital mobility have been eliminated by the adoption of full convertibility of the JD for all current and capital account transactions. The new Securities Law, the establishment of Jordanian Securities Commission (JSC), and the functioning of Amman Stock Exchange have nourished a new investment culture. The Investment Law of 1995 and its amendment in 1997 had rationalized incentives to encourage domestic and foreign investors while ensuring adequate competition.

III.3 Financial Reforms in Morocco and Tunisia

During the 1970s and early 1980s, the economic policies in the Maghreb countries (Algeria, Morocco, and Tunisia) were directed to support development strategies let by the public sector.  During this period, the financial sector accommodated the financing needs of the government and the priority sectors of the economy. Financing of private investment remained modest, distortions were widespread, and the financial intermediaries were insulated from competition (Jbili, Ender, and Treichel 1997). Savings and investment rates were low due to negative real interest rates and, consequently, economic growth remained modest. Bond and equity market were virtually absent from the financial system.  Although stock markets existed in Morocco and Tunisia before the reforms (established in 1929 and in 1969 respectively), their role and activities were limited (market capitalization less than 1 percent of GDP).  The banking systems in the two countries featured a large number of branches well spread over the country, but the banking activities were segmented and competition was weak. Because the central banks have direct control over the volume and direction of credit, banking supervision and prudential regulations were not fully developed.

The current financial reforms in the Maghreb were triggered by macroeconomic imbalances and by the worldwide trend toward financial liberalization and deregulation. Since the second half of the 1980s, Morocco and Tunisia have made considerable efforts toward the development of well-organized financial institutions. The reforms were meant to strengthen the supply side of the economy and to reduce direct government intervention in the economy, improve the efficiency of financial institutions, and strengthen the role of the market forces.  Although reforms in Morocco and Tunisia had similar goals they, however, varied in speed and depth.  Morocco started liberalizing its interest rates between 1989-1990, and in 1996 eliminated all controls on lending and deposit rates. During the same period, banks’ mandatory holdings of bonds issued by development banks, and loans to priority sectors were also eliminated. 

Tunisia started a gradual liberalization of its interest rates, and by 1987 interest rates on term deposits were completely liberalized. The lending rates for non-priority sectors were liberalized in 1994 and in 1996 the government abolished rates for priority sectors.  Moreover, banks’ obligations to hold treasury bills and the mandatory sectoral lending ratios were abolished in late 1996 (see Jbili et al, 1997).  Although the two countries have made major strides toward financial reforms, the shift toward market-based policies is not complete. While money markets are still undeveloped, secondary markets for government securities lack depth, limiting the scope of monetary policy.

III. 4 Financial Reforms in Turkey

After several years of large and growing fiscal deficit, Turkey suffered a severe currency crisis in early 1994. In response, the government launched a broad stabilization and reform program focusing on fiscal adjustments. It also provided for a range of public sector reforms, notably divestiture of state-owned enterprises.  The program had some important successes, with large corrections in the fiscal and current account deficits in 1994-95 and a sharp rebound in economic activity in 1995.  The government inability to implement the privatization program and the structural reforms led the country into a protracted period of political uncertainty. The fiscal deficit doubled in real terms to 8.8 percent of GDP in 1996, fueling an unsustainably rapid pace of economic expansion, with real GDP growth of seven percent an annual inflation of 80 percent.  Vulnerability indicators were also alarming, with external debt with residual maturity below one year close to 150 percent of reserves, and an average maturity of domestic public debt of less than 11/2 years.  Moreover, the banking system was heavily exposed to credit risk, exchange rate risk, and interest rate risk.  More generally, a number of small-and- medium-sized banks survived because the government had been paying interest rates of some 25-30 percent in dollar terms for years.

Against this background, the reform program was launched to strengthen the macroeconomic framework set in place conditions for improving the financial structure. The economic program has made good progress in recent years in strengthening public finance, lowering inflation, and reviving growth.  The primary surplus of the public sector shifted from –1.75 percent of GDP in 1999 to 3 percent of GDP in 2000 (see IMF Report, Dec. 2000).  The strong fiscal and structural reforms, coupled with a change in the monetary framework, resulted in a rapid fall in domestic interest rates.  To date, the reforms have not caused any significant progress in the banking sector or on the privatization program.  The introduction of new regulations on internal risk management and amendment of capital adequacy rules are yet to be implemented.

IV. Data and Theoretical Model 

In light of the existing debate regarding the linkage between the real and the financial sectors of the economy, this study seeks to empirically analyze the implications of the recent financial reforms in five Middle Eastern and North African countries (Egypt, Jordan, Morocco, Tunisia, and Turkey). The study also intends to assess the role of the financial sector in economic growth and development. In particular, we intend to establish the direction, timing and the strength of the causal links between financial and real variables.  In doing so, we incorporate information from banks and other financial intermediaries in addition to loan markets. The data used in our study come from the International Financial Statistics (IFS) for the period 1960-1998.    

Various measures were used in the literature to proxy the “level of financial development”, ranging from interest rates to monetary aggregates, to the ratio of the size of the banking system to GDP. In our ensuing analysis, we utilize five variables, for each country, to measure financial development. The first proxy used is the ratio of bank credit to the private sector to total domestic credit (DCPR)
.  Higher DCPR indicates a shift from public to private sector financing.  It also means that banks are not subject to mandated loans to priority sectors, or obligated to hold government securities.  Another related measure is the ratio of domestic credit to GDP (DC). A high ratio of domestic credit to GDP indicates a higher level of domestic investment, indicating (everything remaining equal) higher output.  We also use the ratio of M2 to GDP to measure the liquid liabilities in the economy.  A higher liquidity ratio means higher intensity of the banking system. The assumption here is that the size of the financial sector is positively associated with the financial services (see King and Levine, 1993)
. We call this indicator financial depth (M2).  The fourth indicator used is the ratio of deposit money banks assets to GDP (DPST)
.  Like the previous one, this measure also indicates the intensity of the financial intermediaries since it corresponds to more financial services and, hence, more financial development.  The fifth indicator used is the interest rate.  Financial development is expected to benefit from interest rate liberalization in terms of higher savings rate and, consequently, higher volume of investment.  In most developing countries, financial repression and credit controls lead to negative real interest rates that reduce the incentives to save.  According to this view (Mckinnon-Shaw, 1973), a positive real interest rate stimulates savings and, hence, investment and growth. We use the discount rate (R) to measure the degree of financial liberalization in the economy
.  To see how financial development links to long-run growth, we use the real rate of growth of GDP as an overall indicator of the possible efficiency enhancing gains from financial liberalization (bearing in mind that there are many other factors influencing growth besides financial reforms).  We argue that these measures are more relevant in our case because, in developing countries, most of the financial development occur in the banking sector.  Moreover, these measures have advantage over other measures used in the literature because they are directly linked to investment and economic growth. 

The 1960-1998 period was a period of development of financial institutions and financial liberalization in the MENA region. It can also be characterized with output expansion, money growth, and increasing volume of investment.  However, the pattern of growth of banks and money appear to differ over time and across countries.  

V. VAR Methodology 

Sims' vector autoregressive model offers an easy solution in explaining and predicting the values of a set of economic variables at any given point in time. VAR is a straightforward, powerful statistical forecasting technique that can be applied to any set of historical data. Like the structural model, the VAR system also generates systems of equations that can project the future paths of economic variables extrapolating from their past historical values. However, the main difference between the VAR system and the structural models is that the VAR system is based entirely on empirical regularities embedded in the data.  The structural model is tied closely to the economic theory and has to follow the assumption and the a priori restrictions imposed therein. On the other hand, the VAR model does not have to resort to the theory per se as, in fact, the data determines the final system (Chishti, Hasan and Mahmud, 1992). 

The VAR model examined includes six macro variables that are common to all small economy macro-econometric models. The VAR model is expressed as

                                           m

(5)                    Y(t) = C + ( A(s)Y(t-s) + e(t) 

                                          s=1

where Y(t) is a 6x1 column vector of nine macroeconomic variables, and C and A(s) are, respectively, 6x1 and 6x6 matrices of coefficients, m is the lag length, and e(t) is the 6x1 column vector of forecast errors of the best linear predictor of Y(t) using all the past Y(s). By construction, e(t) is uncorrelated with all the past Y(s). If this is combined with the fact that e(t) is also a linear combination of current and past Y(t), e(t) is serially uncorrelated.

The ijth component of A(s) measures the direct effect that a change in the return to the jth variable would have on the ith variable in s periods. As can be seen from Equation (5), the right-hand side of each equation contains exactly the same terms, i.e., a constant, lagged value of each variable, and the error term.

Autoregressive systems such as (5), especially the coefficients of the regression equations containing complicated cross-equation feedbacks are difficult to describe intuitively. As shown by Sims (1980), it is better to analyze the system's reaction to typical random shocks or, equivalently, trace out the system's moving average representation. By successive substituting on the right-hand side of Equation (5), we can obtain a moving average representation as follows,

(6)

Y(t) = (s=0 xB(s) e(t-s) 

which represents Y(t) as a linear combination of current and past one-step-ahead forecast errors or "innovations." Innovations e(t) are defined as

 (7)

e(t) = Y(t) –P[Y(t) I Y(t-1), Y(t-2), ...] .

where P denotes the linear least squares projection of Y(t) in the space spanned by [Y(t - 1 ), Y(t - 2)…]. As will be seen shortly, the moving average representation of (6) enables us to trace out the reactions of macroeconomic variables to news, e(t), in the form of unexpected developments in a specific macroeconomic variable.  The i, jth component of B(s) shows the response of the ith variable in s periods after a unit random shock in the jth variables and none in other variables. The  i jth  component  of B(s)  represents the conditional expectation at time t  of changes  of the ith variable in s periods caused by a unit change in the jth variable, conditional on the information available at time t.
Although e(t) is serially uncorrelated by construction, the components of e(t) may be contemporaneously correlated. In order to observe the distinct response patterns the VAR system may display, it is useful to transform the error terms. To achieve this, we choose a lower triangular matrix V and obtain the orthogonalized innovations u from e = Vu. It is noted that the transformed innovation u(t) has an identity covariance matrix, such that Eee’  = S and VV’ = S. Upon making an orthogonalized transformation to e(t), Equation (6) can be rewritten as follows.

(8)


Y(t) = (s=0x B(s) Vu (t-s) 

 

       
= (s=0 xC(s) u(t-s) 

where C(s) = B(s)V. Then the i, jth component of C(s) represents the impulse (or reflex) response of the ith variable in s periods to a shock of one standard error in the jth variable. To be consistent with the historical correlation pattern of innovations, we introduce a contemporaneous shock in each equation that is equal to the corresponding element in the jth column of matrix V when we introduce one standard deviation shock in the jth variable. 

Another advantage of using orthogonalized innovation is that we can also allocate the variance of each element in Y to sources in elements of u, since u is serially and contemporaneously uncorrelated. The orthogonalization provides the quantity, ( Cij(s), which is the component of forecast error variance in the T+1 step ahead forecast of Yi , which is accounted for by innovations in Yj. This decomposition of forecast error variance provides a measure of the overall relative importance of the variables in generating the fluctuations in macro-variables in their own and other variables.
VI. Analysis of VAR Results

To determine the best lag length, the three criteria are applied to the results from running the EC model using different lags.  The Log Likelihood Ratio (LR) is given by the following equation.

(9)
LR = (T-K) (log (( (pi) (- log (( (pj) ()  (  (2 (n2 (pj –pi))

Where ( is the covariance matrix, T is the number of observations, K is the number of parameters in each equation, n is the number of equations, and p is the number of lags, given that pj > pi. The other two criteria, the AIC and the SC, try to minimize a function that depends on two elements: the determinant of the covariance matrix of residuals and a penalty for including a large number of parameters in the model.  In other words, we have that Akaike (p)= T Log ((( (p) ( + 2pn, where ( is the covariance matrix, p is the number of lags, n is the number of equations and T is the number of observations.  Similarly, Schwarz (p) = T Log ((( (p) (+ (pn2) Log T.  The best model is the one that minimizes these two functions.

The lags are examined up to 6 years. There is no significant increase in the explanatory power by adding more lags than 3 years.  This is confirmed by the SC statistics: the minimum value is reached at the 3rd lag so the final estimation of this model will be carried out using three lags for each variable.

In the analyzing the results from the VAR model, the focus will be placed on two tools:  i) the Forecast Error Variance Decomposition (FEVD) and ii) the Impulse Response Function (IRF).  Impulse Response Functions show how one variable responds over time to a single innovation in itself or in another variable.  Innovations in the variables are represented by shocks to the error terms in the equations. 

VAR for Egypt 

Since our goal is to assess the role of the financial sector in economic growth, we will investigate how our various variables of financial development affect the economic growth. The IRFs (shown in Table 3) provide details on the dynamic relationships among the variables. The signs of the relationships and the time factor are provided here. The second column shows how GDP (economic activity) responds over time to a single innovation in itself or in another variable. GDP responds positively to innovation in M2 (financial depth). A positive shock to DC and DCPR (finance) has a significant positive impact on GDP. While a positive shock to DSPT (finance) has positive impact on GDP for the first 9 years and then starts to die out. A shock to R (discount rate) has a positive impact on GDP for the first 4 years and negative impact afterwards. GDP growth has positive impacts on all financial variables included in this system.

The FEVDs for the six aggregate variables are presented in Table 3. What we are doing here is decomposing the forecast error of the endogenous variable Y over different time horizons into components attributable to unexpected innovations (or shocks) in variable X, where X can be any variable in the system. First, let us examine the variability of each variable explained by its own innovations. Regardless of the ordering, M2 accounts for only 42.7% of its variation.  DC accounts 41.0% of its variation. R accounts for 18.3% of its own variation, while GDP, DCPR, and DSPT account for less than 4% of its own variation. This indicates that M2 is weakly exogenous in this model, while GDP is strongly endogenous. This result seems to be conclusive because it is robust to the ordering of the variables. The results from this Table show that M2 shocks explain 53.4% of the output fluctuations and DC shocks explain 25.3%. Finally, shocks of DSPT, R, and DCPR on average explain 2% of output fluctuations. 

VAR for Jordan

In this VAR, a shock to M2 has a significant impact on GDP for 16 years ahead. This effect starts immediately and builds to a peak after several years and then gradually decline. A shock to DCPR has a positive impact on GDP for 5 years ahead, after that the impact becomes significantly negative. R shocks have no significant impact on GDP for the first 4 years, after that the impact becomes significantly negative. Shocks to DC and DSPT have insignificant positive impact on GDP. An interesting finding in this table is that GDP growth has positive impacts on all financial variables included in the equation.

The FEVDs for the six aggregate variables are presented in Table 4. In this mode, M2 accounts for only 73.2% of its variation. GDP accounts for 43.8% of its own variation. DC accounts for 28% of its own variation. DCPR accounts for 21.2% of its own variation, while DSPT accounts for 10.9% of its own variation. R accounts for 65.6% of its own variation. Furthermore, these results from this Table show that M2 shocks explain 36.8% of the output fluctuations and DCPR shocks explain 12.4%. While shocks of DC, R, and DSPT on average explain 2% of output fluctuations.

VAR for Turkey

The interest rate in this model has negative impact on GDP. M2 has positive impact on GDP for 6 years ahead, and after this the impact becomes negative. As for DC, a positive shock to DCPR has insignificant positive impact on GDP for 2 years ahead, after that the impact becomes significantly negative. A positive shock to DSPT has significant positive impact on GDP. DCPR has no impact on GDP. As for GDP, it has a positive effect on all other variables included in this VAR.

The FEVDs for the six aggregate variables are presented in Table 5. In this mode, M2 accounts for only 79.2% of its variation.  GDP accounts for 54.8% of its own variation.   DC accounts for 6.5% of its own variation. DCPR accounts for 4.2% of its own variation, while DSPT accounts for 10.4% of its own variation. R accounts for 35.5% of its own variation. An interesting outcome from this table is the decline of the contribution of financial depth (M2) in explaining the variation in GDP, while the contribution of discount rate (R) in explaining that variation has increased.

VAR for Tunisia 

In the VAR system for Tunisia, we notice that M2 and DCPR shocks have significant positive impact on GDP. While shock in DC has negative impact on GDP, DSPT and R shocks have no significant impact on GDP. On the other hand, GDP has significant positive impact on all variables included in this system. 

The FEVDs for the six aggregate variables are presented in Table 6. In this mode, M2 accounts for only 74.7% of its variation.  GDP accounts for 39.2% of its own variation. DC accounts for 11.8% of its own variation. DCPR accounts for 2.6% of its own variation, while DSPT accounts for 4.6% of its own variation. It is noteworthy, R accounts for 20.4% of its own variation. As for GDP, M2 accounts for 37.8% of the GDP fluctuations. DC accounts for 14.7% of that fluctuation. DCPR, R, and DPST account for 6.2%, 1.2% and 1.0% of GDP fluctuation respectively.

VAR for Morocco 

In the VAR system for Morocco, M2 shock has positive impact on GDP. While positive shocks to DCPR, R and DSCPT have negative impact on GDP, DC has no significant impact on GDP in this VAR system. An important outcome in this analysis is that GDP has positive impact on all other variables included in the VAR except for R. A positive shock to GDP leads to a decline on R. However, this impact is not significant

The FEVDs for the six aggregate variables are presented in Table 7. In this mode, M2 accounts for only 79.2% of its variation.  GDP accounts for 16.7% of its own variation. .  DC accounts for 33.3% of its own variation. DCPR accounts for 16.2% of its own variation, while DSPT accounts for 39.2% of its own variation. It is noteworthy, R accounts for 73.3% of its own variation. As for GDP, M2 explains 63% of output fluctuation. This indicates that money plays an important role in GDP. DCPR, DPST and R account for 8.8%, 5.7% and 3.3% of GDP fluctuation respectively.

Granger-Causality Tests
 

It is to be noted that correlation does not necessarily imply causation in any meaningful sense of that word.  Hence, the Granger approach to the question of whether X causes Y is to see how much of the current Y can be explained by past values of Y and also to see whether adding lagged values of X can improve the explanation. Y is said to be Granger-caused by X if X helps in the prediction of Y, or equivalently if the coefficients on the lagged Xs are statistically significant. Note that two-way causation is frequently the case: X Granger causes Y and Y Granger causes X. It is important to note that the statement "X Granger causes Y" does not imply that Y is the effect or the result of X. Granger causality measures precedence and information content but does not by itself indicate causality in the more common use of the term. 

Table 8 through 12 report results of causality tests, which are equivalent to weak exogeneity tests. These are causality tests Between FDEP and GDPGR (Table 8), DC and GDPGR (Table 9), DSPT and GDPGR (Table 10), DCPR and GDPGR (Table 11), and R with GDPGR (Table 12). In case of two countries, Egypt (when DC is employed) and Jordan (when DC, DSPT, and DCPR are utilized) finance causes growth.  In two cases, Tunisia and Turkey (when DC, DSPT, and DCPR are employed) finance leads to growth. Only in case of Jordan (when DC is employed) bi-directional causality is suggested. For Morocco, there is unidirectional causality running from finance to growth.

There are at least three reasons why causality between development and economic growth may vary across countries. First, the institutional structure of the financial system may differ.  Specifically, certain types of financial institutions, which are more relevant in enhancing the growth process, may exist in one country but not the other. Second, financial sector policies may also have important implications concerning the issue of whether financial deepening can promote growth.  Put differently, differences in policies across countries may be responsible for differences in the causal relationship between financial development and growth. Finally, the institutional and legal environment has been overlooked in most studies. Two countries with identical financial institutions and financial sector policies may still differ in their growth experience because they differ in their legal environment that protect the rights of creditors and enforce contracts.  In other words, it is possible that the same financial policies work differently in different countries because of differences in the effectiveness of the institutions implementing them.

VII. Summary and Conclusions

Since the objective of the study is to establish linkage and directions between the financial and the real variables, we need to analyze the VAR results for each country separately. The results for Egypt indicate that our main indicator of financial depth (FDEP) has a positive impact on GDP growth. The other measures of financial development have different impact on GR, with interest rate, R, having positive impact for the first 4 years before becoming negative thereafter.  The banking variable, DPST, has also a positive but insignificant impact on GDP growth rate (GR). Moreover, the FEVDs analysis shows that the GDP growth rate accounts for less than 4% of its own variation, indicating a strong impact of financial development on growth in Egypt. Furthermore, GDP growth (GR) has positive impacts on all financial variables included in the equation.

The VAR results for Jordan indicate that DSPT, DCPR, and FDEP have positive impact on GR growth while R has a negative effect. The FEVDs results indicate that GR accounts for 44% of its variation, implying a strong effect of the financial variables on GR. It is noteworthy mentioning that GR growth has a positive impact on the measure of financial depth (FDEP), DCPR and DPST. 

For Morocco, the VAR results indicate that GDP growth rate has a positive impact on all variables except R. More importantly, the financial depth variable impacts growth positively. The FEVDs show that GDP growth rate accounts for 18% of its variations, a strong indication that the financial variables account for much of the variation on growth. Tunisia’s VAR results show that all variables impact each other positively except for R.  The fact that GDP growth accounts for 39% of its own variation indicates a strong linkage between growth and financial development in that country. 

Finally, the results for Turkey reveal a positive impact of FDEP on GR, DC, DCPR and DPST. The empirical results also show the positive impact of GR on all variables. The fact that GDP growth rate accounts for 55% of its own variation indicates that the linkage between the real and the financial variables is not as strong as indicated in the other countries in the sample.

We have considered another approach in this paper in order to determine the direction between the financial and the real variables. We investigated causality in the case of five countries, which have a number of different experiences and characteristics in terms of their institutional and financial policies. The results suggest that the time series analysis and data are more fruitful in investigating causality between finance and growth. When it comes to the question of causality, the answer depends very much on the institutional characteristics, including the type of financial system and the type of financial policies followed. More importantly, the financial indicators used tend to have significant explanatory powers in explaining growth in our analysis. 

Our empirical results conform to previous findings and indicate strong linkages between financial development and economic growth in the sample of countries included in our study.  Certainly, the results indicate that, effort to reform and deepen the financial system in the MENA region would prove fruitful. Nonetheless, one should be cautious in interpreting our results because of the choice of the countries in our sample, our interpretation of the financial indicators, and the quality of the data used.  More research in this area is needed.
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Table 1. Existing Works on Financial System-Economic Growth Nexus
	Functions of Financial system
	Channels to growth

	
	Increase 
[image: image15.wmf]f


	Increase 
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	Increase 
[image: image17.wmf]s


	Promote technological innovation

	Facilitating risk amelioration
	
	Bencivenga and Smith (1991), Bencivenga, Smith and Starr (1995), Devereux and Smith (1994), Greenwood and Smith (1997), King and Levine (1993), Levine (1991), Obstfeld (1994), Saint-Paul (1992)
	Devereux and Smith (1994),
	King and Levine (1993)

	Acquiring information about investments and allocating resources
	
	Greenwood and Jovanovic (1990), Boyd and Smith (1992)
	
	King and Levine (1993)

	Monitoring managers and exerting corporate control
	
	Bencivenga and Smith (1993)
	
	

	Mobilizing savings
	
	
	
	King and Levine (1993)

	Facilitating exchange
	
	Greenwood and Smith (1997)
	
	


Table 2a. Ratio of Currency to Money and Quasi-Money for Selected Economics

(In percent)

	Economies
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Egypt
	15
	14
	13
	13
	14
	14
	14
	14
	14
	15

	Jordan
	29
	24
	24
	24
	24
	22
	20
	19
	18
	18

	Morocco
	26
	26
	24
	24
	24
	23
	23
	21
	21
	21

	Tunisia
	18
	19
	18
	17
	16
	17
	17
	15
	16
	15


Source: IMF, International Financial Statistics.

Table 2b. Ratio of M2 to GDP for Selected Economics

(In percent)

	Economies
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Egypt
	-
	82
	75
	78
	77
	76
	75
	76
	76
	77

	Jordan
	117
	136
	118
	116
	114
	113
	110
	113
	116
	-

	Morocco
	54
	55
	60
	63
	62
	66
	62
	73
	72
	76

	Tunisia
	51
	49
	47
	46
	46
	46
	46
	49
	48
	44


Source: IMF staff estimates

Table 2c. Ratio of M1 to M2 for Selected Economics

(In percent)

	Economies
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Egypt*
	-
	26
	24
	24
	23
	23
	23
	22
	23
	22

	Jordan
	32
	26
	39
	39
	36
	34
	30
	29
	27
	-

	Morocco
	79
	77
	75
	73
	74
	73
	72
	72
	73
	74

	Tunisia
	48
	46
	45
	44
	45
	47
	46
	45
	46
	50


Source: IMF staff estimates

*: Data for 1999 are estimates

Table 2d. Ratio of Private-Sector Credit to Total Credit for Selected Economies

(As percent of total credit)

	Economies
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Egypt
	38
	32
	28
	32
	41
	44
	47
	52
	59
	55

	Jordan
	-
	-
	78
	83
	86
	88
	88
	92
	88
	-

	Morocco
	46
	52
	53
	54
	54
	55
	56
	58
	60
	64

	Tunisia
	88
	88
	91
	93
	94
	95
	96
	94
	95
	90


Source: IMF staff estimates

Table 2e. Market Capitalization for Selected Economies

(In billions of dollars)

	Economies
	1996
	1997
	1998
	1999

	Egypt
	14.17
	20.83
	24.38
	32.84

	Jordan
	4.55
	5.45
	5.84
	5.83

	Morocco
	8.70
	12.18
	15.68
	13.70

	Tunisia
	4.26
	2.32
	2.27
	2.71


Source: International Finance Corporation, emerging-markets 

Database; IMF staff estimates.

Table 2f. Private Market Financing for Arab Countries

(In Millions of Dollars)

	Economies
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Egypt
	30
	98
	154
	0
	17
	263
	233
	1,433
	1,331
	1.616

	Jordan
	0
	0
	0
	44
	23
	115
	0
	141
	0
	0

	Morocco
	225
	40
	389
	298
	123
	15
	350
	1,148
	250
	651

	Tunisia
	122
	0
	160
	135
	450
	1,016
	480
	627
	44
	495


Source: IMF (2000).

Table 3: VAR Analysis of EGYPT

	Variance Decomposition of M2:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.067
	100
	0
	0
	0
	0
	0

	2
	0.0956
	80.91
	6.84
	12.15
	0.01
	0.015
	0.05

	3
	0.144
	67.71
	7.14
	23.98
	0.26
	0.072
	0.81

	4
	0.18
	61.05
	8.12
	29.55
	0.49
	0.26
	0.50

	5
	0.23
	56.84
	7.84
	34.03
	0.73
	0.20
	0.33


	Variance Decomposition of GDP:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.02
	40.24
	59.75
	0
	0
	0
	0

	2
	0.05
	46.30
	36.18
	3.98
	5.68
	4.19
	3.65

	3
	0.08
	53.31
	20.90
	15.33
	3.69
	4.13
	2.61

	4
	0.11
	53.97
	17.13
	21.09
	2.099
	3.53
	2.16

	5
	0.14
	53.39
	15.18
	25.32
	1.40
	3.12
	1.56


	Variance Decomposition of DC:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.06
	62.27
	1.377
	36.35
	0
	0
	0

	2
	0.11
	55.95
	4.83
	33.34
	4.65
	0.59
	0.61

	3
	0.15
	54.16
	6.20
	33.74
	3.93
	1.20
	0.74

	4
	0.20
	51.67
	5.70
	37.24
	3.80
	0.73
	0.82

	5
	0.2544
	50.07
	5.485
	38.76
	4.26
	0.50
	0.89


	 Variance Decomposition of DCPR:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.08
	24.98
	10.76
	11.90
	52.33
	0
	0

	2
	0.13
	44.14
	15.37
	13.17
	25.92
	1.06
	0.31

	3
	0.19
	48.91
	14.73
	17.63
	17.53
	0.54
	0.63

	4
	0.23
	50.6
	14.24
	21.27
	12.82
	0.49
	0.51

	5
	0.26
	50.48
	14.51
	23.52
	10.64
	0.39
	0.42


	Variance Decomposition of DPST:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.05
	31.88
	5.38
	3.63
	0.19
	58.90
	0

	2
	0.07
	44.39
	13.22
	4.93
	0.12
	37.30
	0.01

	3
	0.10
	53.66
	11.74
	12.77
	0.43
	20.82
	0.54

	4
	0.13
	54.59
	9.87
	21.89
	0.31
	12.77
	0.54

	5
	0.15
	53.81
	10.10
	26.16
	0.23
	9.25
	0.43


	Variance Decomposition of R:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.00
	9.00
	0.89
	15.19
	16.38
	1.37
	57.14

	2
	0.00
	7.45
	0.77
	13.11
	22.27
	2.57
	53.80

	3
	0.00
	8.93
	0.71
	15.02
	21.39
	6.73
	47.20

	4
	0.01
	14.82
	1.34
	24.90
	15.97
	7.41
	35.53

	5
	0.01
	21.87
	2.00
	32.75
	12.80
	5.37
	25.18


Table 4: VAR Analysis of Jordan

	Variance Decomposition of M2:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.08
	100
	0
	0
	0
	0
	0

	2
	0.09
	97.82
	0.47
	0.13
	1.51
	0.01
	0.03

	3
	0.10
	87.53
	2.33
	0.10
	8.26
	1.62
	0.13

	4
	0.11
	81.17
	7.77
	0.39
	8.57
	1.68
	0.39

	5
	0.12
	73.19
	16.007
	0.56
	7.41
	1.73
	1.09


	Variance Decomposition of GDP:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.0456410314118
	6.91777724309
	93.0822227569
	0
	0
	0
	0

	2
	0.0643401770233
	22.512816058
	68.4983827126
	3.33774973939
	4.13922537464
	0.0312374665809
	1.48058864881

	3
	0.0810652592656
	33.802615966
	48.6383933171
	3.00429626835
	11.991325922
	0.113609641945
	2.44975888455

	4
	0.0980946776488
	37.1393541808
	41.6084341334
	4.4522845739
	13.6492960947
	1.11440612728
	2.03622488988

	5
	0.116350140391
	36.767797968
	43.799323181
	3.16480612181
	12.3543999527
	1.70039008473
	2.21328269176


	Variance Decomposition of DC:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.140820229911
	3.13886084116
	7.82813944934
	89.0329997095
	0
	0
	0

	2
	0.158119783152
	3.71769361257
	19.0258976649
	70.6252250902
	4.95974393153
	0.0201475476953
	1.65129215305

	3
	0.206257073371
	5.29990245531
	32.3038777848
	42.1409364445
	10.5988540789
	0.457992814567
	9.19843642181

	4
	0.23649222043
	10.9506168156
	24.5946434971
	32.0894819539
	8.33690696595
	1.53966213489
	22.4886886326

	5
	0.250973240405
	13.5824815168
	21.8802700391
	28.698685663
	7.67844585852
	1.56865584781
	26.5914610747


	Variance Decomposition of DCPR:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.0495514632493
	15.131895496
	15.3915977462
	1.30744728395e-05
	69.4764936833
	0
	0

	2
	0.0751556047493
	13.2125827109
	27.9910499079
	6.44762800657
	50.5679136995
	0.143046023139
	1.63777965194

	3
	0.104462198887
	13.9964068521
	43.5157432798
	5.10425418584
	35.7873179006
	0.287078332084
	1.30919944962

	4
	0.130291181858
	14.8021226547
	49.8784621987
	3.76329437402
	28.1302481879
	1.16927095474
	2.25660162991

	5
	0.153903285407
	15.4903798536
	55.6273362349
	2.83897109206
	21.2616219208
	2.17566163407
	2.60602926451


contd…

	Variance Decomposition of DPST:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.0508213118905
	12.0449199092
	33.4112944819
	0.00663837762592
	38.7689959689
	15.7681512623
	0

	2
	0.0727503721145
	11.2286501308
	44.7385094845
	3.20554130592
	29.7846954128
	8.78732968194
	2.25527398399

	3
	0.093834731897
	13.5290645553
	53.6373404931
	2.58110496909
	21.2091069122
	5.65297443059
	3.39040863975

	4
	0.117818218034
	16.0247641153
	53.8343840668
	1.93531794793
	14.8745841265
	4.44910369789
	8.88184604561

	5
	0.139683780538
	16.5095229943
	55.2577409444
	1.66912470654
	10.6820884362
	4.92087549989
	10.9606474186


	Variance Decomposition of R:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.00321585382036
	12.1630898214
	0.0374498514122
	3.25785585353
	8.73493953002
	0.555838754358
	75.2508261893

	2
	0.00430059913448
	18.4223848424
	0.501265961207
	3.30562268128
	11.4275421755
	0.833468629426
	65.5097157102

	3
	0.00470190305057
	17.4090441166
	0.486351717909
	3.52323458287
	10.9082688432
	0.981899815903
	66.6912009236

	4
	0.00505694870055
	15.8274859775
	0.658145453388
	3.05125862439
	12.9523017875
	1.45989865643
	66.0509095008

	5
	0.00529862522887
	14.4167833239
	1.0382312268
	2.79178961586
	13.4382420254
	2.67803889134
	65.6369149167


Table 5: VAR Analysis o f Turkey

	Variance Decomposition of M2:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.10
	100
	0
	0
	0
	0
	0

	2
	0.19
	95.49
	0.32
	0.32
	1.98
	1.52
	0.34

	3
	0.29
	88.35
	1.50
	0.16
	2.17
	6.49
	1.30

	4
	0.40
	82.76
	2.98
	0.09
	3.17
	9.14
	1.83

	5
	0.50
	79.25
	4.76
	0.08
	3.87
	9.98
	2.04


	Variance Decomposition of GDP:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.05
	0.10
	99.89
	0
	0
	0
	0

	2
	0.08
	5.06
	85.53
	3.73
	4.05
	0.61
	1.00

	3
	0.11
	12.91
	67.88
	6.49
	7.30
	0.36
	5.02

	4
	0.15
	18.50
	59.74
	4.53
	7.05
	0.27
	9.88

	5
	0.18
	22.60
	54.68
	3.15
	5.99
	0.61
	12.94


	Variance Decomposition of DC:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.10
	46.06
	0.63
	53.29
	0
	0
	0

	2
	0.17
	56.23
	4.35
	32.96
	4.24
	1.57
	0.63

	3
	0.25
	63.32
	7.30
	18.27
	3.94
	5.77
	1.36

	4
	0.35
	66.865
	7.56
	10.50
	4.59
	7.97
	2.491

	5
	0.44
	68.92
	8.51
	6.58
	4.99
	7.85
	3.13


	Variance Decomposition of DCPR:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.082
	46.92
	0.86
	27.98
	24.23
	0
	0

	2
	0.19
	76.85
	2.01
	10.01
	6.00
	5.01
	0.098

	3
	0.32
	80.91
	1.76
	4.47
	3.95
	8.08
	0.80

	4
	0.43
	79.96
	2.54
	2.50
	3.69
	9.87
	1.41

	5
	0.52
	77.30
	4.16
	1.72
	4.18
	10.68
	1.92


	Variance Decomposition of DSPT:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.08
	59.139
	0.52
	23.55
	3.93
	12.86
	0

	2
	0.17
	80.79
	0.70
	11.42
	2.51
	4.14
	0.41

	3
	0.27
	84.34
	1.16
	5.16
	1.92
	6.58
	0.81

	4
	0.376
	81.52
	2.19
	2.89
	2.55
	9.42
	1.40

	5
	0.46
	78.09
	4.076
	1.94
	3.56
	10.49
	1.82

	
	
	
	
	
	
	
	


	Variance Decomposition of R:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DSPT
	R

	1
	0.02
	10.33
	0.52
	1.65
	0.94
	0.69
	85.85

	2
	0.027
	12.87
	0.88
	3.23
	1.20
	0.51
	81.28

	3
	0.03
	10.45
	2.95
	15.70
	2.67
	0.39
	67.81

	4
	0.03
	19.14
	5.86
	13.72
	2.44
	1.20
	57.61

	5
	0.04
	29.67
	7.04
	19.02
	3.04
	5.65
	35.55


Table 6: VAR Analysis of Tunisia

	Variance Decomposition of M2:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.03
	100
	0
	0
	0
	0
	0

	2
	0.05
	90.95
	0.73
	4.17
	3.02
	0.50
	0.61

	3
	0.067
	82.99
	4.64
	5.81
	2.73
	3.08
	0.73

	4
	0.08
	79.47
	5.22
	8.24
	3.55
	2.94
	0.54

	5
	0.09
	74.79
	7.13
	8.66
	6.32
	2.66
	0.40


	Variance Decomposition of GDP:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.03
	35.81
	64.1
	0
	0
	0
	0

	2
	0.04
	36.97
	58.22
	2.74
	0.16
	0.468
	1.41

	3
	0.052
	36.15
	52.47
	8.29
	0.26
	1.67
	1.12

	4
	0.06
	35.62
	44.56
	14.22
	2.78
	1.30
	1.49

	5
	0.07
	37.85
	39.01
	14.70
	6.21
	1.07
	1.13


	Variance Decomposition of DC:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.03
	56.86
	0.31
	42.82
	0
	0
	0

	2
	0.05
	71.937
	0.60
	25.35
	0.03
	0.33
	1.73

	3
	0.07
	80.30
	1.57
	15.77
	0.021
	1.091
	1.21

	4
	0.08
	83.68
	1.22
	11.952
	0.0205
	1.87
	1.249

	5
	0.10
	82.70
	1.06
	11.81
	0.34
	2.96
	1.101


	Variance Decomposition of DCPR:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	
	
	
	
	
	
	
	

	1
	0.03
	52.68
	1.25
	34.88
	11.169
	0
	0

	2
	0.058
	73.43
	4.41
	15.79
	4.75
	1.33
	0.26

	3
	0.07
	75.63
	10.491
	8.71
	3.31
	1.69
	0.15

	4
	0.09
	76.29
	10.88
	7.591
	2.51
	2.52
	0.190

	5
	0.10
	75.53
	9.67
	8.62
	2.68
	3.16
	0.329


	Variance Decomposition of DPST:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.03
	70.74
	0.01
	25.134
	1.42
	2.68
	0

	2
	0.05
	85.18
	0.74
	10.37
	0.67
	2.15
	0.86

	3
	0.07
	86.09
	3.84
	5.97
	0.73
	2.64
	0.69

	4
	0.09
	84.85
	3.65
	5.68
	0.62
	3.94
	1.24

	5
	0.10
	83.33
	3.151
	6.59
	1.153
	4.61
	1.14


	Variance Decomposition of R:

	Period
	S.E.
	M2
	GDP
	DC
	DCPR
	DPST
	R

	1
	0.07
	9.45
	3.42
	0.00
	1.32
	9.15
	76.6

	2
	0.11
	19.48
	13.44
	0.80
	5.67
	23.45
	37.13

	3
	0.15
	33.07
	18.01
	0.62
	3.47
	20.19
	24.60

	4
	0.16
	37.77
	19.79
	0.49
	3.24
	18.81
	19.86

	5
	0.18
	39.385
	17.9687
	0.683
	3.32
	18.26
	20.37


Table 7: VAR Analysis of Morocco

	Variance Decomposition of M2:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.02
	100
	0
	0
	0
	0
	0

	2
	0.03
	93.62
	1.58
	0.54
	1.05
	1.01
	2.16

	3
	0.05
	90.79
	1.51
	0.83
	1.65
	3.93
	1.27

	4
	0.07
	83.44
	6.62
	2.06
	2.36
	4.39
	1.10

	5
	0.09
	79.23
	8.01
	2.03
	2.20
	5.91
	2.59


	Variance Decomposition of GDP:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.03
	48.06
	51.93
	0
	0
	0
	0

	2
	0.04
	57.11
	34.68
	3.16
	0.35
	1.08
	3.59

	3
	0.056
	59.01
	24.99
	2.53
	8.40
	2.55
	2.49

	4
	0.06
	60.53
	20.37
	2.12
	9.37
	3.28
	4.29

	5
	0.07
	63.14
	16.73
	2.304
	8.83
	5.72
	3.25


	Variance Decomposition of CD:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.039
	13.94
	0.71
	85.33
	0
	0
	0

	2
	0.05
	22.49
	2.73
	70.39
	0.26
	2.29
	1.81

	3
	0.06
	25.55
	2.91
	55.31
	2.58
	4.35
	9.27

	4
	0.07
	33.42
	2.404
	44.92
	6.42
	4.25
	8.56

	5
	0.08
	42.31
	1.69
	33.33
	7.31
	3.76
	11.56


	Variance Decomposition of DCPR:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.04
	10.84
	2.27
	53.92
	32.95
	0
	0

	2
	0.06
	23.84
	1.44
	40.40
	28.94
	3.29
	2.06

	3
	0.07
	30.01
	1.45
	33.52
	25.88
	2.66
	6.45

	4
	0.08
	38.36
	3.64
	25.71
	21.37
	2.19
	8.70

	5
	0.09
	46.80
	3.93
	19.39
	16.22
	1.97
	11.


	Variance Decomposition of DPST:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.09
	5.87
	23.56
	1.85
	4.15
	64.55
	0

	2
	0.11
	5.77
	21.11
	2.20
	3.16
	67.26
	0.48

	3
	0.11
	8.04
	19.74
	2.94
	6.16
	62.58
	0.51

	4
	0.14
	10.61
	16.44
	10.71
	5.75
	47.52
	8.95

	5
	0.16
	17.76
	11.71
	12.78
	4.73
	39.20
	13.78


	Variance Decomposition of R:

	Period
	S.E.
	M2
	GDP
	CD
	DCPR
	DPST
	R

	1
	0.00
	1.51
	7.42
	12.40
	3.55
	6.37
	68.74

	2
	0.003
	1.19
	5.56
	9.43
	9.07
	4.63
	70.09

	3
	0.004
	0.98
	4.91
	7.45
	7.53
	3.68
	75.42

	4
	0.004
	0.83
	4.16
	6.31
	10.68
	3.85
	74.15

	5
	0.005
	0.75
	4.06
	5.25
	13.34
	3.44
	73.12


Table 8

Causality Tests (Causality Tests between M2 and GDP)

	Variable (
Country

(
	Ho: M2 does not Granger Cause GDP

Probability
	Ho: GDP does not Granger Cause M2

Probability

	Egypt
	0.33511
	0.00034

	Jordan
	0.01748
	0.77308

	Turkey
	0.59169
	0.47452

	Tunisia
	0.74725
	0.10894

	Morocco
	0.02893
	0.04187


Table 9

Causality Tests (Causality Tests between DC and GDP)

	Variable (
Country

(
	Ho: DC does not Granger Cause GDP

Probability
	Ho: GDP does not Granger Cause DC

Probability

	Egypt
	0.00224
	0.13858

	Jordan
	0.04407
	0.00150

	Turkey
	0.55570
	0.00210

	Tunisia
	0.14554
	0.09895

	Morocco
	0.28057
	0.07477


Table 10

Causality Tests (Causality Tests between DSPT and GDP)

	Variable (
Country

(
	Ho: DSPT does not

Granger Cause GDP

Probability
	Ho: GDP does not

Granger Cause DSPT

Probability

	Egypt
	0.18149
	0.01751

	Jordan
	0.01058
	0.09863

	Turkey
	0.74692
	0.01005

	Tunisia
	0.43455
	0.02819

	Morocco
	0.41494
	0.18244


Table 11

Causality Tests (Causality Tests between DCPR and GDP)

	Variable (
Country

(
	Ho: DCPR does not

Granger Cause GDP

Probability
	Ho: GDP does not

Granger Cause DCPR

Probability

	Egypt
	0.17138
	0.01253

	Jordan
	0.00493
	0.12321

	Turkey
	0.39791
	0.00141

	Tunisia
	0.32944
	0.04952

	Morocco
	0.05161
	0.34446


Table 12

Causality Tests (Causality Tests between R and GDP)

	Variable (
Country

(
	Ho: R does not Granger Cause GDP

Probability
	Ho: GDP does not Granger Cause R

Probability

	Egypt
	0.21301
	0.03649

	Jordan
	0.83894
	0.16554

	Turkey
	0.76284
	0.32512

	Tunisia
	0.08354
	0.0205

	Morocco
	0.69081
	0.62750
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� The countries in our sample include Egypt, Jordan, Morocco, Tunisia, and Turkey.


� Financial markets are suspected to play a central role in economic activity. Empirical evidence showed that the level of financial development is a good predictor of future rates of economic growth, capital accumulation, and technological change. 


� While some economists believe that financial intermediaries enhance economic efficiency and, ultimately, growth by helping allocate capital to its best uses (Levine, 1997), others assert that the role of the financial sector in economic growth is “over-stressed” (see Lucas, 1988).


� The countries in our sample include Egypt, Jordan, Morocco, Tunisia, and Turkey.


� Empirical models that attempted to explain the observed pattern in the level s and rates of growth of per capita income have used cross-country studies that combine developing and less developed countries (LDCs) at different stages of economic development.  A dummy variable was usually employed to capture growth diversity in certain regions like Africa and Latin America (see Barro, 1988).


� According to Levine (1997) these functions are: facilitating risk amelioration, acquiring information about investments and allocating resources, monitoring managers and exerting corporate control, mobilizing savings, and facilitating exchange.


� Domestic credit to the private sector is line 32d, while domestic credit is line 32 in IFS yearbook.


� The liquid liabilities (M2) are constructed by adding line 34(money) to line 35(quasi-money), or M3, if line 35l is available.


� Deposit money banks assets are the sum of lines 22a to 22f in IFS.


� The discount rate is the rate at which the central bank extends credit to commercial banks.  The discount rate is used due to the unavailability of either the lending or the deposit rates in our sample countries.


� The tests are whether all the coefficients of the lagged Xs in the second equation may be considered to be zero, and similarly whether the coefficients of the lagged Ys in the fourth equation are zero. Thus the null hypotheses being tested are that X does not Granger-cause Y and that Y does not Granger-cause X. Output from the test gives the relevant F-statistics for these two hypotheses.
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