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Abstract:   

The main objective of this paper is to test for the possibility of an optimum currency area in the six Gulf countries (namely: Saudi Arabia, Bahrain, Qatar, Kuwait, and United Arab Emirates). To constitute such an optimum currency area, however, they must satisfy certain preconditions; i.e., they must have similar economic structures with exposure to symmetric shocks, they must be open economies, well diversified and must also ensure high degree of factor mobility. The objective of this paper is to assess the degree to which the GCC may be meeting the requirements of an optimum currency area. Annual and quarterly data are used in our analysis. The main results, and using an MVTAR model (Multivariate Threshold Autoregression) and the generalized response functions, are that the GCC countries should be divided, as far as the symmetry of the shocks is concerned, into two sub-groups. The first consists of UAE, Oman and Bahrain and the second sub-group consists of Saudi Arabia, Qatar and Kuwait. Thus, the main implication is that the GCC countries are still far away from an optimal currency area and our recommendations is that the success of such a union is conditional on a lot of measures including the removal of domestic and cross-border distortions that are regarded as a hamper to trade and foreign investments, the coordination of national policies that ensure macroeconomic stability, the deepening of regional integration, and the development of  nonoil economy and according a large degree of political integration . 
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Introduction
In 2001, The Gulf Cooperation Council decided to introduce a common currency by 2010. While this was one of the goals of creating the GCC in early 1980s (Article 22 of the Council’s Unified Economic Agreement), it only gets momentum and support in recent years due to the successful introduction of the common currency in Europe. Indeed, In 2005, the GCC members adopted the EU convergence criteria with respect to budget deficit, public debt, currency reserves, interest rates and inflation. Fulfillment of most of the convergence criteria has been achieved, with inflation being the lone exception. Despite these impressive advances, many economists and analysts argue that the progress has been remarkably slow and additional steps are required for the monetary union to be effective (Dar and Presley, 2001; and Darrat and Al-Shamsi, 2005, among others).

The feasibility of a potential monetary union for a block of countries is usually evaluated by weighing the benefits and costs of joining a currency union (Mundell, 1961; McKinnon, 1963; and Fleming, 1971). Using a single currency enables countries to eliminate of transaction costs and uncertainties (monitoring exchange rates and predicting their fluctuations, costs of currency conversion, and keeping and managing reserves for intra-regional trade). On the other hand, enrolling in a monetary union involves losing autonomy over monetary instruments such as interest rates and exchange rates that serve as instruments for macroeconomic stabilisation. It has been argued that countries that are highly integrated in terms of trade and factor mobility, that share harmonised business cycles, and that are subject to similar exogenous shocks are more likely to be suitable candidates for a monetary union.
The question of whether GCC countries satisfied enough of the OCA criteria to allow a successful monetary union in 2010 is complicated and requires in-depth analysis of the structure of these economies and how they react to economic shocks. The significance of the unsatisfied criteria depends on the symmetry of economic reaction and policy responses to shocks.
The main objective of our study is to investigate to what extent the GCC member states meet the theoretical criteria for an optimal monetary union. Most previous studies have examined the feasibility of a currency union based on the observed similarities of the economies and the degrees of monetary and fiscal convergence that have been achieved. Thus, and as it will be discussed below in the literature review, earlier studies have looked for this feasibility in different ways using different approaches. Our additional contribution, however, will explore the symmetry of the external shocks that the economies are subject to and the degree of synchronization. To do this, we first start by VAR (Vector Autoregression) models. The VAR is a technique that enables one to perform variance decomposition and examine the symmetry in each country’s response to external shocks. Second, and in order to test the non linearity that could characterize the relationship between macroeconomic variables, The MVTAR (Multivariate Threshold Autoregression ) is performed.
The rest of the article is structured as follows.  In the next section we provide a short review  on the theory of optimal currency area (OCA).  Section 3 discusses the literature review on OCA in the GCC countries.  Section 4 describes the estimation methodology.  The data and results are reported in section 5.  A final section briefly summaries and concludes.

2- The theory of Optimum Currency Area
In this section we provide the main approaches to optimum currency area (OCA):
2.1. Traditional approach

According to Melitz (1995), after the Mundell’s paper may be the only improvement in the optimum currency literature is to propose new criteria for currency areas. To the traditional approach for forming a currency area these criteria are:
1- International factor mobility: The criterion of the factor mobility is suggested by Mundell (1961). Mundell argued that while the cost of valuation and money changing were lower within the currency area, fixing the rate of exchange rates across regions by forming a currency union was costly in the face of asymmetric disturbances and price rigidities. However, these costs could be alleviated if a high level of factor mobility existed between regions. Hence, he viewed that the factor mobility is the key criterion in the choice or against the currency union.

2- Degree of openness of the economy: This criterion is proposed by McKinnon (1963). McKinnon pointed out that if an economy was very open, a flexible exchange rate would be relatively ineffective, since changes in the exchange rate would destabilize the internal price level and have few beneficial effects on real wages or the terms of trade. Hence, a country where traded goods are high, production of total domestic output can profitably participate in a currency area, while it had better adopt to flexible exchange rate in the opposite case.

3- Product diversification: Kenen (1969) proposed that regions with high product diversification would better be able to maintain a currency union than those with low diversification since latter are subject to layer disturbances.

4- Financial integration: This condition overlaps with criterion -1-, but it is especially concerned with capital flows as an equilibrating element of payment imbalances. If there is a high degree of financial integration no need will exist for exchange-rate changes in order to restore external equilibrium because slight changes in interest rate will give rise to sufficient equilibrating capital flows: in this situation it is possible to maintain fixed exchange rates within the area where financial integration exists.

5- Similarity in rates of inflation: Very different inflation rates do cause appreciable variation in terms of trade or so, insofar as these influence the flows of goods, give rise to current account disequilibria, which may require off setting exchange-rate variations. When the rates of inflation are identical or similar there will be no effect on terms on trade and so – ceteris paribus – an equilibrated flow of current—account transaction will take place (with fixed exchange rates) within currency areas.

2.2. Cost-benefit approach

This approach says that the participation in optimum currency areas also involves some cost. Before participation, country has to evaluate carefully the cost and benefits of joining to currency areas. According to this approach main benefits of the currency areas:

-  Common currency has all advantages attributed to money in general: generally accepted medium of exchange, unit of account, and store of value.

-  A common currency eliminates speculative capital flows between the partner countries.

-  Saving on exchange reserves. The members no longer need international reserves for transaction within the area.

-  Monetary integration can stimulate the integration of economic policies and even economic integration.

The main costs of the currency areas:

-  Loss of autonomy in monetary and exchange policy of the individual members: The disappearances of a possible policy tool such as the managed variations in the exchange rate may give rise to serious problems if wages rates, productivity, and prices have different trends in different members.

-  Constraint on national fiscal policy: Fiscal policy is fully effective under fixed exchange rates but this is true for an isolated country. In the case of country belonging to a currency area, its fiscal policy may be constrained by the targets of the area as whole.

-  Possible increases in unemployment: Assuming that the area includes a country with low inflation and external surplus, this country will probably become dominant and compel the other member to adjust deficit, countries will have to take restrictive measures which will lead to decrease in employment. The writers of monetary school claim that in the long run every country will be better off, thanks to lower rate of inflation. But, even allowing this to be true the problems remains of determining how long is the long-run, as it clear that in the short run there are cost to be borne (Gandolfo, 1986).

3- A Literature review on OCA and GCC countries

The Majority of earlier studies looking for the readiness of the GCC region to establish a common currency referred to the costs and benefits of forming a union based on many almost identical economic, social and political characteristics of the economies. In fact, all countries share the same ethnicity (Arabs), the same religion (Islam), the same culture and tradition, and the same political regime (monarchy). Furthermore, all GCC members are heavily dependent on oil and are suffering from a absence trade diversification that translates into high vulnerability to external shocks. 
The recent economic literature provides only a few researches oriented towards the analysis of the perspective Common currency or the optimum currency area. One of the first studies that have examined this matter was made by Zaidi (1990). He found that the responsiveness of output to unanticipated money growth, and thus the inflation–unemployment tradeoffs, vary greatly among GCC members. Furthermore, he observed convergence in inflation rates and moderate dispersion in the growth rates of broad money. Zaidi (1990) suggested extensive coordination of monetary policies. 
Dar and Presley (2001) pointed out the low level of integration among GCC members as showed by the very small volume of intra-regional trade. According to them, this is due to the similarity of oil-based economic structures and to economic and political factors. The authors recommended introducing more flexible rules for intra-regional trade and foreign direct investment (FDI), enhancing the production diversification process, accelerating privatization efforts, and increasing Saudi Arabia’s trade with GCC members instead of trading outside the region.

The study by Laabas and Limam (2002) addresses the question whether the GCC represents the characteristics of an Optimum Currency Area. They conducted a formal test based on the generalised purchasing power parity and found the exchange rates to be closely related and to share the same stochastic trend. By examining various eligibility criteria for currency unions, including openness, factor mobility, commodity diversification, production structure, price and wage flexibility, similarity of inflation rates, degree of policy integration and political factors, they concluded that not all the prior conditions are favourable for a currency union.  But, on the other hand, the authors maintained that the failure to meet the prior conditions does not necessarily mean that the region is not ready for the formation of a monetary union. As in the case of the European Union, the eligibility criteria are generally fulfilled ex post rather than ex ante. Finally, they conclude that the GC will lead to more convergence in economic structures and economic policies and synchronized business cycles. To boost the odds for a successful union, the authors called for the elimination of restrictions on the free movement of goods and production factors and to a larger degree of political integration.
Jadresic (2002) carried out a similar analysis of the readiness of GCC countries for a common currency. He weighed the possible benefits and costs incurred as a result of replacing the individual  GCC currencies with a common regional currency and concluded that the success of such a union is conditional on a lot of measures. First, the GCC should eliminate all the foreign exchange costs of intra-regional transactions and would include the elimination of any remaining uncertainty about bilateral exchange rates. However, Jardesic (2002) notes the fact that intra-regional trade between the Gulf countries forms only 7% of the total value of all GCC exports and therefore the benefits of a unified currency wouldn’t be particularly large for the member countries. Additional benefits would be the removal of domestic and cross-border distortions that are regarded as a hamper to trade and foreign investments, coordinating national policies that ensure macroeconomic stability, deepening regional integration, developing its nonoil economy and according a large degree of political integration. 
The study of Fasano and Schaechter (2003) was in general favourable of the GCC monetary union. They argued that such a union, when combined with the appropriate macroeconomic and structural policies, can improve efficiency of financial services, lower transactions costs, increase transparency in prices of goods and services, facilitate proper investment decisions, and promote the allocation of resources within the region.

Abed, Erbas and Guerami (2003) investigate on the appropriate exchange rate regime, and on the choice for the GC to be pegged to the US dollar or to a basket of both dollar and Euro. The main conclusions are that a peg to the dollar leads to a similar impact on economic stability as a peg to a basket would, and therefore there is no need to change their pegging to the dollar, since the GCC economies are heavily dependent on oil production. The authors argue as well that the more diversified these economies become, the more flexible their exchange rate shall be, and then a basket would be required for transition. Nevertheless, the choice of a fixed exchange rate seems too risky from our point of view. The recent exchange rate crises in Latin America, East Asia, Eastern Europe, Turkey and Egypt have proven that fixed exchange rates are unsustainable in the growing financial globalization context. The globalization of free capital flows leads to balance of payment crises and exchange rate fluctuations. Rapid financial market liberalization in emerging markets can lead to banking crises, usually followed by exchange rate crises.

Ibrahim Badr-El-Din (2004), in his paper, identifies some potential costs and benefits of the Monetary Union among the GCC countries. He applies for his investigation the five tests (convergence, flexibility, investment, financial services and growth, stability and employment) that were applied in the case of UK and these tests were guiding the UK policy decision on joining a Monetary Union -. The main conclusion of the author is that the structural convergence does not seem to be an impediment to create, sustain and benefit from the GC. He argues that the fiscal policies remain the least coordinated. The dependence  of oil and gas to total government revenues severely affects budget balances via oil price volatility, leading to the variation of the level of deficits and surplus and public debts among countries. He argues as well that there might not be a notable increase in the dynamic effects in terms of FDI inflows, and concludes that the GCC countries will incur some costs of having a joint Monetary Union, with less significant potential economic benefits.

On the contrary of the previous studies, Darrat and Al-Shamsi (2005) concluded that the failure of the GCC members to achieve full economic and financial integration is not the result of economic and financial incompatibility among the region’s countries but more likely the product of socio-political differences that may have hindered the progress towards a viable common block. Their analyses were justified by using cointegration tests among GCC countries’ GDP, inflation, exchange rates, money stock and monetary base. They found that the Gulf countries share a common long-run trend linking their economic activity, financial markets and monetary policies. The existence of cointegration does not, however, imply that the short-run business cycles are synchronised. Both synchronous long-run real output trends and short-run common business cycles are essential for the formation of a successful currency union.

Sturm and Siegfried (2005) evaluated the progress that the GCC countries have made in their search for a common currency. As in earlier studies, their results showed a remarkable monetary and structural convergence but a sluggish fiscal convergence. For the proposed monetary union to be sustainable and credible they called upon GCC members to establish a supranational monetary institution that will be responsible for the design of monetary and exchange rate policies geared to the conditions of the region as a whole rather than coordinating national policies.

Hebous (2006) pointed out the significant progress that the GCC countries have made in terms of convergence if the European convergence criteria are taken as a reference. He focused on the similarities among the GCC countries as the main factor leading to reduced costs of forming a currency union. 
Elhag Sherine, (2007), found when applying the OCA to GCC countries, most of the criteria were not supportive of their monetary Union. Factor Mobility, Commodity diversification, price and wage flexibility and degree of openness are not in favour of a currency union. It is recommended that that the GCC countries should not pursue the monetary union. Moreover, as prices and wages are rather rigid in the GCC, they cannot accommodate for the asymmetric shocks in the case of absence of exchange rate variability.
Kamar B. and S. Ben Naceur (2007), found  that the results of the long-run estimation of the RER equilibrium show that the main variables which affected RER behavior in a similar way during 1991─ 2005 in the GCC countries were liquidity to GDP, budget deficit, government consumption, and degree of openness. The increase of any of these variables led to a RER appreciation. They also computed the RER equilibrium and calculated its misalignments for the six countries and the results clearly indicate a convergence of misalignments over time, as the largest difference in misalignment between any two countries decreased by half.

Buiter Willem H, (2007), concluded that there is an economic case for GCC monetary union, but that it is not overwhelming. Moreover, he pointed out that the lack of economic integration among the GCC members is striking. Indeed, even without the creation of a monetary union, there could be significant advantages to all GCC members, from both an economic and a security perspective, from greater economic integration, through the creation of a true common market for goods, services, capital and labour, and from deeper political integration. He also put forward that the political arguments against monetary union at this juncture appear overwhelming, however. The absence of effective supranational political institutions encompassing the six GCC members means that there could be no effective political accountability of the GCC central bank. He added that: “The surrender of political sovereignty inherent in joining a monetary union would therefore not be perceived as legitimate by an increasingly politically sophisticated citizenry. I believe that monetary union among the GCC members will occur only as part of a broad and broadly-based movement towards far-reaching political integration. And there is little evidence of that as yet.”

Alturki, Fahd mohammed, (2007), in his PhD thesis tested the nine criteria as developed by the traditional theory of OCA to answer the question of whether the GCC region is an optimum currency area. Six out of the nine criteria found in the literature supports the movement toward a monetary union in the region. The six criteria are: openness, similarity of production structures, and similarity of inflation rates, financial market integration, fiscal policy coordination, and more important political power. Factor mobility, diversification of production, and price wage flexibility represent the remaining three criteria that do not point toward a successful monetary union.
Bacha (2008), finds that among GCC countries, the results show the existence of strong linkages among the monetary variables, which means that there is a strong monetary sector integration. This integration, however, is lacking where the real sector is concerned. The author also finds that despite the symmetry seen in the impulse response functions, variance decomposition showed the absence of any meaningful influence of countries on each other within the bloc. The lack of real sector integration will present a challenge to GCC’s desired goal of a CCA by 2010. The paper concludes that the GCC is, at present, a quasi-monetary bloc with little real sector integration. These results, however, should be taken with caution. Indeed, Bacha (2008) did not perform the stationarity and cointegartion tests. These latter are very important in order to know the properties of the variables used in the estimation of the VAR models. Thus the results of Bacha (2008) could suffer from a lack of efficiency due to the fact that they did not include cointegration relationships in the VAR model, and also could suffer from a type I error since they did not correct the data non stationarity. 

Abu-Qarn A.S. and Abu-Bader S. (2008), Find that the results provide no evidence of the readiness of the GCC members to establish a lasting and well-functioning currency union. They argued that their results are somehow surprising when one reflects on the very similar economic structures of the GCC economies (their oil dependence, narrow commodity diversification and the dominance of the public sector).

 4- Research Methodology:
The majority of previous studies have used VAR (Vector auto regressive) models. Beaudry and Koop (1993), Potter (1995), and Pesaran and Potter (1994), however, have shown that linear models are too restrictive. The authors argued that linear models have a symmetry property which implies that shocks occurring in a recession are just as persistent as shocks occurring in an expansion. Thus, linear models cannot adequately capture asymmetries that may exist in different macroeconomic models.

In this section we present the MVTAR (Multivariate threshold Autoregression) model that we will be using in our empirical work. Appropriate hypotheses and test structures are discussed.

4-1- The MVTAR model: 

MVTAR (Multivariate Threshold Autoregressive) models are models that could take different regimes. Each regime can be represented by a VAR (Vector Autoregressive) model. However, the switching of the regime is governed by a switching variable so that any crossing above or below the threshold will trigger the regime to change. These models are presented by Tsay (1998) as follows: 

           (1)

Where, ,  is a funxtion defined as   if  ,  are parameters with finite dimensions,  is a positive integer representing the delay of the  switching variable   that should be stationary (Hansen, 1996) (In our case, this variable is the oil prices
).
In his work, Tsay (1998) use a linear model that depends on a vector of endogenous variables  , and a V- dimention vector of exogenous variables , with  ,  is an interval (Usually balanced) of the possible threshold values. In these conditions, Tsay (1998) notes that    follow an MVTAR model with a switching variable lagged d period, if it satisfies the following form:

      (2)

with ,   vectors of constants,   and   are numbers of non-negative integer. The satisfied innovations, and  symmetrical positive matrixes and defines,  a sequence of random vectors that are not auto-correlated with a 0 mean and a covariance matrix covariance I (the identical matrix).  The switching variable is stationary with a continuous distribution.  This model with s regimes is considered linear in the threshold space, but non linear in time where.
For the estimation of model (2), Tsay (1998) adopt a generalization of the results of Chan (1993) and  Hansen (1996) of the uni-variate case. To simplify, the model is written in:

             (3)

With,  is stationary and continuous with a density function   on a defined subset fuction of the real line , ,  is a fixed positive integer. In order to estimate the parameters of model (3) , Tsay (1998) use two stage conditional least squares. First, and taking into account the values of  and , the model (3) is divided into two multivariate linear regressions with the least squares estimators of  et  (with ) :


and

                         (4)

With  the sum of all the observations in the regime , ,  the number of observations in the regime , and  is the dimension of  (). The sum of the squared errors is :


With  the trace of . Secondly,  the estimators of the conditional least squares of   and  are obtained by :


With  and  . The results of the estimators of the least squares of (4) are:

And

To establish the asymptotic properties of these estimators, Tsay (1998) adopt the same approach of Chan (1993) and Hansen (1996).

To test for the non linearity of the model (i.e. test for the significance of the MVTAR model against the VAR model), Hansen (1996) propose the Wald test. In this test, The null hypothesis is : , which means that the coefficients are equal for the two regimes (the alternative hypothesis for the non linearity is ). However, the difficulty of this test resides in the existence of the nuisances parameters
. Indeed, the threshold  is not defined under the null hypothesis. In these conditions, when the errors are iid, the most powerful statistic test is the F statistic which is as follows:

Due to the fact that   is not identified, this statistic does not follow a chi-square distribution. To overcome this problem, Hansen (1996) proposes an approximation with the bootstrap procedure.
4-2: The Generalised Response Functions :

In the work in hand, we use an MVTAR model to analyse the impact of the monetary policy shocks on the interest rate in the Maghreb countries. We are exploring the impact of the variables change of the monetary policy on the interest rate during the periods of high inflation, and the periods of low inflation. To do so, we use the generalised response functions as proposed by Koop, Pesaran and Potter (1996). Indeed, these functions could be used to examine the shocks in the non linear models. The difference between the response of a variable after a shock and the base line (No shock) represents the value of the generalised response function:

      (5)

With  representing the forecasting horizon,  is the shock , and  the initial values of the model variables. The generalised response functions  should be calculated using some simulations in the model. Moreover, we assume that the nonlinear model that produces the variables   is known. The shock of the  variable of  is produced in the period 0, and the responses are calculated for the  periods that follow. In order to calculate, we use the algorithm of Atanasova (2003) taking into account the same number of replications adopted by Koop, Pesaran and Potter (1996) (.   

5- Data description and test results
5-1 Data Description
Quarterly and annual data are used for the GCC countries (UAE , SAUDI ARABIA , QATAR , BAHRAIN , OMAN , and KUWAIT ) during the period 1980 to 2007. The data sources are the IFS (International Financial Statistics), WDI (World Development Indicator) and United Nations Statistics Division Database. The first variable used in this analysis is the real GDP. It is calculated as a ratio of the GDP to the GDP deflator. It is noted that no quarterly data are available for GDP. Thus, to obtain these data for real GDP, we have considered that the annual values of GDP are the sum of the quarterly values of the same year. Therefore, each annual value is the average of four quarterly values. These averages are divided on the quarterly GDP deflator to calculate quarterly real GDP.  Second, we have used the Consumer Price Index (CPI). In the case of UAE, however, we have replaced the CPI by the GDP deflator due to the fact that it was impossible to get available data on CPI. Two other variables are used in the analysis; Oil prices and Real World GDP. The source of the latter is U.S Department of commerce: bureau of economic analysis.
As far as the techniques that are used in our analysis, we first start by VAR (Vector Autoregression) models. The VAR is a technique that enables one to perform variance decomposition and examine the symmetry in each country’s response to external shocks. Second, and in order to test the non linearity that could characterize the relationship between macroeconomic variables, The MVTAR (Multivariate Threshold Autoregression). 
5-2- Test Results:
When using the VAR technique, one has to test for the stationarity of the variables as well as for the cointegration relationships. Indeed, Maddala and Kim (1998) noted that in the cases when the variables are neither stationary nor cointegrated, the VAR model has to be estimated using the first differences. However, if there exists r cointegration relationships, the model has to be estimated with r stationary combinations and (n-r) variables of first differences.
To test for the stationarity of the variables, we use the PP test (Phillips & Perron, 1988) and the KPSS test (Kwiatkowski & Phillips & Schmidt & Shin, 1992). The first one enables us to test for the unit root hypothesis whereas the second is useful for testing the stationarity hypothesis. The use of both tests will enable us to know the series that are stationary and those that that do not have enough information as far as stationarity is concerned.
Since we have two sets of data (Annual and Quarterly data), we proceed, first, by performing all the tests using annual data. 
5-2-1: Test results using Annual data: 
5-2-1-1: stationarity and Cointegration tests:

The stationarity test results in table (1) show that oil prices are integrated of order one (i.e. I(1)). However, the World Real GDP, however, is integrated of order two. Moreover, Real GDP and CPI are integrated order one I (1) for all GCC countries (with the exception of Bahrain where these two variables are integrated of order (2).
	
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS

	Real GDP
	-1.8004*

[0.6793]
	0.6605*
	-1.3236*

[0.8623]
	0.6566*
	0.6543*

[0.9993]
	0.1673*
	-0.6623*

[0.8414]
	0.7294*
	-0.6937*

[0.9644]
	0.1830*
	1.5209**

[1.0000]
	0.1875**

	CPI
	-1.4811*

[1.0000]
	0.6471*
	1.0692*

[0.9216]
	0.5907*
	-0.2943*

[0.9871]
	0.1839*
	-2.4705*

[0.1324]
	0.4106
	-2.8483*

[0.1924]
	0.7159*
	1.3056**

[0.9480]
	0.1509*

	Oil price
	-0.9296*

[0.9391]
	0.1213

	World real GDP
	-0.8975**

[0.9432]
	0.1740*


According to these stationarity tests, with the exception of Bahrain, there can be no cointegration relationships between World Real GDP and other variables in the GCC countries. Moreover, in the case of Bahrain, there can be no cointegration relationship between oil prices are other variables. The results of cointegration tests are presented in table(2):


	Hypothesized n° of cointegrating equations
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	None
	29.7918*

[0.0038]
	20.7911

[0.0800]
	16.4479

[0.2676]
	32.8678*

[0.0001]
	33.1122*

[0.0026]
	17.3193

[0.3144]

	At most 1
	10.3465

[0.3038]
	-
	-
	2.6423

[0.8410]
	10.7668

[0.3304]
	-

	At most 2
	-
	-
	-
	-
	-
	-

	At most 3
	-
	-
	-
	-
	-
	-


The table shows the existence of a cointegration relationship between Real GDP, CPI and oil prices in the case of UAE, Kuwait and Oman. For the other GCC countries, no cointegration relationship is detected between the variables.
Stationarity test results as well as cointegration tests will allow us to better specify the VAR model which will be used for the estimation of the response functions of Real GDP and CPI to the shocks of World real GDP. 
5-2-1-2: Results of Impulse Response Functions Using VAR Model

The results of the response functions are presented in figure (1) at the end of this paper. By analyzing this figure, it is clear, and except for Saudi Arabia and Bahrain, that there is no symmetry between the countries' responses to external shocks. Thus, we can say that Saudi Arabia and Bahrain react similarly to external shocks, and then they could be classified in the same group. However, each country from the remaining GCC countries should be classified in a different group. 

These results are not easy to explain due to the fact that the GCC countries have may characteristics in common that should unify them rather then diverging apart. Two possible explanations could be raised here. The first is concerned with the nature of data used in our analysis. Indeed, we have used annual data, and many authors have argued on the lack of accuracy when using it. Krueger and Kovarich (2006) notes that it is ideal to use quarterly data. They point out:
“Ideally, indicators should be available on a quarterly basis with good timeliness so that authorities can obtain current feedback on how effectively their policies are bringing the economy in line with the convergence criteria.”

The second possible explanation is the nature of the relationships that could exist between the variables. Recent studies show that the relationship between macroeconomic variables is characterized by some forms of nonlinearity that cannot be easily detected using VAR models.

To overcome such problems, we have proceeded as follows: using annual data, the MVTAR model is performed to detect the nonlinear relationship that could exist between the macroeconomic variables defined in our study. Then, we have changed the nature of data (using quarterly data) and we repeated the same above steps.

In fact many studies have pointed out this nonlinear aspect using different models (J. Cunado & F. Perez de Gracia, 2005; J. Cunado & F. Perez de Gracia, 2003 ; Bwo-Nung Huang & M.J. Hwang & Hsiao-Ping Peng, 2005). In our case, and in order to consolidate our approach, we use the multivariate threshold autoregressive model (MVTAR) proposed by Tsay (1998). The aim of this test is to look for the nonlinear properties of a vector of time series and enable to estimate the generalised impulse functions that could help us identifying and analysing the symmetry of shocks in the GCC countries. If the VAR has a nonlinear threshold relationship, it is necessary to differentiate the regime based on a threshold level of the switching variable
 (In our case, we expect that the switching variable is the oil price since that all GCC countries depend heavily on oil exportation
). Once again, a variance decomposition based on the MVTAR model is performed to test the impact of oil prices on other macroeconomic variables.
The results of Table (3) show that the assumption of linearity is not accepted for all countries of the GCC, which justifies the use of the MVTAR model. The results also show that there are negative thresholds in the case of Saudi Arabia, Kuwait and Bahrain. The remaining countries (UAE, Qatar and Oman), however, are characterized by a positive threshold. This may be interpreted by the fact that these countries could be divided into two groups depending on the value of threshold. The first subgroup with a positive threshold will be the UAE, Qatar and Oman whereas the other subgroup with a negative threshold is composed of Saudi Arabia, Kuwait and Bahrain.

	
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	Threshold estimate
	1.6508
	-0.7083
	1.2416
	3.7266
	-1.1195
	-0.9198

	LM test for no threshold
	207.7078

[0.0000]
	196.1371

[0.0000]
	190.1954

[0.0000]
	191.4359

[0.0000]
	190.1716

[0.0000]
	196.2212

[0.0000]

	Chi squared value
	1.5154E-40
	4.1606E-38
	7.4083E-37
	4.0618E-37
	7.4940E-37
	3.9942E-38



Upper GDP

When looking for the responses functions of real GDP  to real World GDP (for the upper regime), it is clearly seen that Kuwait, Qatar and Saudi Arabia exhibit the same behavior (See Figure 2). This behavior is characterized by a low initial response is positive that is canceled in 8th period in the case of positive shocks of real world GDP. But in the case of negative shocks of the real world GDP, this behavior is characterized by a substantial initial negative response that will tend to decline after the 3rd period to be canceled at the 7th period. Another group of GCC countries appears in these plots, composed of UAE and Oman. These two countries share the same behavior as far as the response of real GDP to real World GDP. In fact, the negatives shocks of real World GDP do not have any impact on real GDP.
In the case of positive shocks, there is a positive initial response that tends to disappear in the 6th period. The graphs in Figure 2 show the existence of a third group represented by Bahrain. Indeed The behavior of this country is quite different. It is characterized by a very low initial negative response followed by a sharp increase till it cancellation at the 11th period in the case of positive shocks. In the case of negative shocks, there is an initial negative response followed a series of increases and decreases till the cancellation of this shock to the 11th period.

Upper CPI

For the responses of CPI to Real World GDP, we could clearly see that there are two groups (See Figure 3).  The first includes Saudi Arabia and Oman with a low response to positive shocks, and an initial negative response that tends to decrease after the 3rd period then to be cancelled in the case of negative shocks. The remaining countries (Bahrain, Qatar, Kuwait and UAE) could be considered as one group characterized by a positive initial response that tends to decrease after the 4th period to be cancelled at the 8th period in the case of Positive shocks. In the case of negative shocks, we have initial negative responses that tend to be cancelled more quickly in the case of Kuwait (at the 7th period)). Furthermore, two different behaviours are seen.  The first concerns the group of (Qatar, Saudi Arabia, Oman, and Kuwait) is characterized by a large peak, then a return to equilibrium. The second (Bahrain and UAE) is characterized by many fluctuations in the responses.

The results of the lower regime are similar of those of the upper regime, except that there is an interchangeability of the positive and negative shocks (See Figure 4 and Figure 5). Moreover, it is very clear that the positive and negative impacts of World Real GDP are asymmetric, i.e. the response of Real GDP and CPI to the positive shocks of World Real GDP is different than the negative shocks. Accordingly, the behavior of countries facing positive shocks during periods of high oil prices is similar to those facing negative shocks during periods of low oil prices. Again the interpretation of these results is not an easy task. Indeed, the GCC countries could be classified differently if different cases (for instance, Kuwait and Qatar are classied one with the UAE and classified another time with Saudi Arabia). A argued above, this is probably is due to the use of annual data. The next section will repeat the same tests but this time using quarterly data.                

5-2-2: Test results using Quarterly data : 
Table (4) shows that all series are of order1. Moreover, the Johansen S. & Juselius K. (1990) cointegration test show that ,except for the case of Bahrain and Oman, there exists no cointegration relationships in any of the other GCC countries see table (5).

	
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS
	PP
	KPSS

	Real GDP
	-0.2118*

[0.9920]
	0.9646**
	-0.941*

[0.9467]
	0.8172*
	-0.230*

[0.9916]
	0.7601*
	-0.324*

[0.9890]
	1.0747*
	-1.202*

[0.9043]
	0.4357
	0.3609*

[0.9987]
	1.0951*

	CPI
	-0.9777*

[0.9418]
	1.1093*
	-1.333*

[0.8744]
	0.8340*
	3.2068*

[1.0000]
	1.1774*
	-1.964*

[0.6135]
	0.5652*
	-2.954*

[0.1502]
	1.2606*
	1.5698*

[0.9710]
	1.0180*

	Oil price
	-0.0259*

[0.9954]
	0.2826

	World real GDP
	-2.4646*

[0.3450]
	1.2144*




	Hypothesized n° of cointegrating equations
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	None
	29.7975

[0.0935]
	23.5880

[0.1750]
	31.9782

[0.0520]
	34.4712*

[0.0014]
	14.8024

[0.7635]
	47.3152*

[0.0004]

	At most 1
	-
	-
	-
	13.7516

[0.1834]
	-
	21.6430

[0.1621]

	At most 2
	-
	-
	-
	-
	-
	-

	At most 3
	-
	-
	-
	-
	-
	-


Stationarity and cointegration tests enable us to a better specification of the VAR model that is used for the estimation of the impulse response functions and the variance decomposition.  Thus, The VAR is a technique that enables one to observe how an unexpected change (shock) in one variable affects other variables in the model.
Figure
 (6) presents the impulse response functions of Real GDP and CPI to external shocks. The impulse (shock) variable in our model is the World Real GDP. 

The results are as follows: All the GCC countries have a positive symmetrical initial response. These shocks tend to stabilize in the sixth period for Oman, Qatar and Saudi Arabia. However, shock takes more time to get stable in the case of Kuwait. In the case of UAE, shocks tend to increase in the third period after having fallen and then to stabilize the ninth period. Broadly speaking, there is symmetry of shocks affecting the real GDP in the countries of the GCC.
As far as CPI shocks, the results are as follows: Four of the GCC countries, namely: Saudi Arabia, Oman, Kuwait and Bahrain have a negative symmetrical initial response. Except for Bahrain that is having a continuous shock increase, the other three countries tend to stabilize in the fifth period. Conversely, the results show two asymmetric shocks for UAE and Qatar. These shocks have a positive initial response and tend to stabilize in the eighth period. In this context, Basha Obiyathulla Ismath (2008) notes that “UAE’s non symmetry is perhaps a reflection of its greater dependence on services and relatively lower reliance on oil exports alone”.         

	
	
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	
	Period
	
	
	
	
	
	

	GDP
	1
	0
	0
	0
	0
	0
	0

	
	2
	0.886684
	1.095155
	1.475024
	0.883834
	1.44203
	2.281746

	
	3
	0.891001
	3.595101
	5.896411
	3.939069
	5.038887
	3.581657

	
	4
	2.734752
	3.802863
	6.206378
	3.907471
	6.898388
	3.662357

	
	5
	2.750579
	3.800601
	5.709822
	3.927351
	7.212534
	3.831289

	
	6
	2.979773
	3.801592
	5.708036
	3.925176
	7.337712
	4.349211

	
	7
	2.986998
	3.825142
	5.90614
	3.979148
	7.412513
	5.227708

	
	8
	3.010694
	3.827085
	5.945033
	3.980667
	7.481479
	5.551886

	
	9
	3.011258
	3.826855
	5.91321
	3.983389
	7.508556
	5.897388

	
	10
	3.014336
	3.82683
	5.925168
	3.98335
	7.521428
	6.259756

	
	11
	3.014513
	3.826991
	5.926106
	3.983824
	7.526526
	6.756816

	
	12
	3.015198
	3.827005
	5.926877
	3.983926
	7.52977
	7.121143

	CPI
	1
	0
	0
	0
	0
	0
	0

	
	2
	4.099419
	0.17776
	0.004141
	8.486571
	6.418739
	1.429881

	
	3
	8.489399
	0.779594
	0.146715
	8.600487
	8.763552
	0.917815

	
	4
	9.364539
	1.345494
	0.314696
	8.765653
	9.43427
	0.777713

	
	5
	9.368868
	1.343343
	1.098018
	8.94934
	9.432386
	0.572723

	
	6
	9.686595
	1.344655
	1.443207
	8.948589
	9.452487
	0.448664

	
	7
	9.69745
	1.360446
	1.462273
	8.958629
	9.471801
	0.378627

	
	8
	9.714959
	1.36999
	1.454225
	8.958964
	9.50454
	0.352168

	
	9
	9.714748
	1.370498
	1.482693
	8.959339
	9.515036
	0.376473

	
	10
	9.715311
	1.370548
	1.520424
	8.959717
	9.519438
	0.431665

	
	11
	9.715429
	1.370786
	1.523822
	8.960064
	9.52066
	0.51912

	
	12
	9.715572
	1.370958
	1.522748
	8.960077
	9.521829
	0.62918


Table (6) reports variance decomposition results of real GDP and CPI in the GCC countries. These results enable us to see if the variance of real GDP or CPI in any country is influenced by common external factors (Real World GDP), or by countries within the GCC.
We can see from table (6) that Saudi Arabia is not influenced by any of the other GCC countries, but, at the same time, however, it is seen that it affects all of them. We can also note that UAE and Kuwait are influenced by Saudi Arabia only.  In the case of Bahrain, we can see an influence from four (04) countries: Saudi Arabia, UAE, Kuwait and Oman. For the cases of Oman and Qatar, we can notice an influence of Saudi Arabia followed by the influence of Kuwait. Clearly, one can notice that Saudi Arabia and Kuwait are the countries that have more influence on the other GCC states as regards shocks of real GDP. 
As far as the CPI variance decomposition, table (2) shows that Kuwait and Oman are not influenced by any of the other GCC countries. Bahrain, however, is the country that is more influenced by the other GCC countries (namely: Saudi Arabia, Kuwait, Oman and Qatar). Qatar is influenced by Saudi Arabia and Kuwait, and finally, Saudi Arabia is influenced by Oman.

To go further in our analysis, we will consider the nonlinear relationships that could exist between macroeconomic variables. Once again, a variance decomposition based on the MVTAR model is performed to test the impact of oil prices on other macroeconomic variables.

	
	UAE
	Saudi Arabia
	Qatar
	Oman
	Kuwait
	Bahrain

	Threshold estimate
	0.0000
	0.7052
	0.0000
	0.1636
	0.8071
	0.8490

	LM test for no threshold
	73.9502

[0.0194]
	148.389

[0.0000]
	105.0670

[0.0000]
	99.7744

[0.0000]
	91.2353

[0.0000]
	82.3966

[0.0000]

	Chi squared 

value
	8.0015E-13
	4.2504E-28
	3.9195E-19
	4.7474E-18
	2.6098E-16
	1.6079E-14



Table (6) show that the nonlinearity hypothesis is accepted for all GCC countries, which justify the use of the MVTAR model. The results also show that the threshold value is almost similar for the case of Bahrain, Kuwait and Saudi Arabia with (0.8490, 0.8071 and 0.7052 respectively). The other remaining countries (UAE, Qatar and Oman) have also similar but different threshold value (0.0000, 0.0000 and 0.1636 respectively). The interpretation of this result is that the GCC could be divided into two sub-groups according to the threshold value. A sub-group with a high threshold consists of Saudi Arabia, Kuwait and Bahrain and the other sub-group with a small threshold is composed of UAE, Qatar and Oman.
The generalized response functions to the real World GDP shocks are estimated for all the GCC countries using a MVTAR model. To be precise, we have tried to distinguish between positive and negative effects of real World GDP. Moreover, we have performed two different estimations of the response functions. The first one is the upper regime (i.e. the switching variable is above the threshold value), and the second is the lower regime (the switching variable is below the threshold value).
Figure (7) shows the generalized response functions of real GDP in the upper regime. According to this figure, one can notice that there is a symmetrical initial response for UAE, Oman and Bahrain. These shocks tend to increase without returning to equilibrium. However, and asymmetrically with the first shocks, we can see a symmetrical initial response that tend to increase and then fall to return to the equilibrium in the case of Qatar, and increase again in the cases of Saudi Arabia and Kuwait.
Figure (8) plots the generalised response functions of CPI in the upper regime. The results show a strong symmetry of shocks (null shocks) for Saudi Arabia, Kuwait and Qatar. However, asymmetrically with the first shocks, for UAE, Bahrain and Oman, one notices a symmetrical initial response which tends to decrease below equilibrium (without returning to equilibrium another time)
In terms of positive and negative shocks, one notices that there is a symmetry between these two shocks, except that the graphs of the positive shocks are always above the graphs of the negative shocks (more extremely in the case of an increase, and weaker in the case of a decline).
The results of the lower regime (figure (9) and (10)) are similar to those of the upper regime, except that the positive and negative shocks have changed their places. This can be interpreted by the fact that oil prices do not have a significant influence on the response to external shocks in the GCC countries.
Therefore, from the above results of the generalized response functions, one can divide the GCC countries according to the symmetry of the shocks into two sub-groups. The first consists of UAE, Oman and Bahrain and the second sub-group consists of Saudi Arabia, Qatar and Kuwait. 
6-  Conclusion
In this paper we have examined the feasibility of adopting a currency union within the GCC countries. Our main concern is to investigate whether these countries could meet the prerequisites of an Optimum Currency. Annual and quarterly data are used in our analysis. Using the annual data, it is found that, except for Saudi Arabia and Bahrain, there is no symmetry in the response to external shocks in the GCC countries. While Saudi Arabia and Bahrain react similarly to external shocks, and then they could be classified in the same group. However, each country from the remaining GCC countries should be classified in a different group. These results are not easy to explain due to the fact that the GCC countries have may characteristics in common that should unify them rather then diverging apart. Two possible explanations could be raised here. The first is concerned with the nature of data used in our analysis (Annual data). The second possible explanation is the nature of the relationships that could exist between the variables. Recent studies show that the relationship between macroeconomic variables is characterized by some forms of nonlinearity that cannot be easily detected using VAR models. Accordingly we have considered the nonlinear relationships that could exist between macroeconomic variables. In our case, and in order to consolidate our approach, we use the multivariate threshold autoregressive model (MVTAR) as proposed by Tsay (1998). The aim of this test is to look for the nonlinear properties of a vector of time series and enable to estimate the generalised impulse functions that could help us identifying and analysing the symmetry of shocks in the GCC countries. Once again, a variance decomposition based on the MVTAR model is performed to test the impact of oil prices on other macroeconomic variables. The results show that the nonlinearity hypothesis is accepted for all GCC countries, which justify the use of the MVTAR model. The results also show that the threshold value is almost similar for the case of Bahrain, Kuwait and Saudi Arabia with (0.8490, 0.8071 and 0.7052 respectively). The other remaining countries (UAE, Qatar and Oman) have also similar but different threshold value (0.0000, 0.0000 and 0.1636 respectively). 
The results of the generalised response functions of CPI in the upper regime show a strong symmetry of shocks (null shocks) for Saudi Arabia, Kuwait and Qatar. However, asymmetrically with the first shocks, for UAE, Bahrain and Oman, one notices a symmetrical initial response which tends to decrease below equilibrium (without returning to equilibrium another time)
The results of the lower are similar to those of the upper regime, except that the positive and negative shocks have changed their places. This can be interpreted by the fact that oil prices do not have a significant influence on the response to external shocks in the GCC countries.
Therefore, from the above results of the generalized response functions, one can divide the GCC countries according to the symmetry of the shocks into two sub-groups. The first consists of UAE, Oman and Bahrain and the second sub-group consists of Saudi Arabia, Qatar and Kuwait.
Thus, the main implication is that the GCC countries are still far away from an optimal currency area and If the GCC are to meet the deadline of 2010 to launch the GC, it is indispensable for the success of such a union is to reconsider a lot of measures including the increase the level of macroeconomic policy harmonization, the removal of domestic and cross-border distortions that are regarded as a hamper to trade and foreign investments, the coordination of national policies that ensure macroeconomic stability, the deepening of regional integration, and the development of  nonoil economy and according a large degree of political integration. Another main recommendation is that the GCC countries have to start publishing their main macroeconomic statistics in a regular way so that economists and analysts can conduct the required research in order to meet the requirements of policymakers in the region. 
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Table (1) : stationarity test results



*intégrated of order  one, **integrated of order  two



Table (2): Cointegration test results: (maximum eigenvalue)



*denotes rejection of the hypothesis at the 0.05 level

Values between brackets are probabilities.



 



Values between brackets are p-value.



Table (3) : Linearity test results



Table (4): Stationarity test results



*integrated of order one, **integrated of order2



Table (5): Cointegration tests (maximum eigenvalue)



*denotes rejection of the hypothesis at the 0.05 level

Les valeurs entre croché sont des probabilité.



 



Table (6) : Variance decomposition of real GDP and  CPI



Table (6) : linearity test results



Values between brackets are p-values



Figure 1 : Response Functions using VAR models



Figure 2 : response functions of real GDP  to real World GDP (for the upper regime)



Figure3 : response Functions of CPI to Real World GDP (Upper Regime)



Figure 4 : response Functions of CPI to Real World GDP (Lower Regime)
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Figure (6) : Impulse response functions of real GDP and CPIto real World GDP
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Figure (7) : Generalized response functions of real GDP to real World GDP shocks (upper regime)



Figure (8) : Generalized response functions of CPI to real World GDP shocks (upper regime)





Figure (9) : Generalized response functions of real GDP to real World GDP shocks (Lower regime)





Figure (10) : Generalized response functions of CPI  to real World GDP shocks (Lower regime)







� The choice of oil prices as the switching variale comes from the fact that it is used by previous studies such as:  Huang, Hwang, et Peng (2005) ; Sadorsky (1999) ; and  Ferderer (1996), in addition of the important role of oil revenues in the GCC countries.

� The problem of the nuisance parameters non identified under the null hypothesis is well explained in Ploberger (1994), Hansen (1996), and Stinchcombe et White (1998).

� (J. Cunado & F. Perez de Gracia, 2005; J. Cunado & F. Perez de Gracia, 2003 ; Bwo-Nung Huang & M.J. Hwang & Hsiao-Ping Peng, 2005) state that oil prices could be used as a switching variable.

� The switching variable should be stationary, so we will be using oil prices first differences as the switching variable.

� All the figures are presented at the end of this paper.



