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Abstract

This paper explores the empirical relationship between budget and current account deficits in the case of a small developing country, Tunisia. The main objective of the investigation is to test the empirical validity of the Ricardian Equivalence Proposition (REP) compared to the Conventional View in the context of a small developing economy.

The econometric method used is based on the Error-Correction Modelling in a bivariate than a trivariate setting.

Results are more consistent with the REP. No positive causal link between the two deficits is validated. Yet, by using a residual analysis, we demonstrate that the two deficits are co-integrated.
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Introduction

The paper’s aim is to revisit the “twin deficits” concept in the case of a small developing economy, Tunisia. Although that many studies were interested in the examination of the relationship between budget and current account deficits, no consensus does nowadays exist about the exact nature of the link between the two aggregates.

The fundamental question asked by both economists and policy makers is the following: Are the two deficits independent or correlated? And if they are closely linked-up, in which direction, does the Granger-causality play? In other words, does the budget deficit Granger-cause the current account deficit or is it in the opposite direction that the causality does exist? To these interrogations, the answers are multiple and in some cases contradictory
. So that, the main objective of this paper is to know whether the two deficits are really co-integrated or their correlation is simply a statistical coincidence.

The policies implications of the problem studied are far from being interest-less. In fact, when a long-run relationship between the two deficits is validated, both budgetary and trade policies have to be reviewed because of their inter-dependence. Moreover, when the causality’s direction between the two aggregates is identified, the prior order between the two aggregates must inevitably be reconsidered. Which one of the two deficits has to be the instrument and which one has to be the objective?

Kasibhatla et al. [2001] note that the validation of a causal relationship between the two deficits means that the policy makers must design an integrated solution geared towards reducing the budget deficit problem. This integrated approach would be probably more effective than a dualist one in which budget and trade policies are defined separately with independent targets.

Ahmed and Ansari [1994] argue that if the “twin deficits” hypothesis is closed to the real world, then the government could not reduce the current account deficit as soon as the budget deficit does persist. If, however, the “twin deficits” hypothesis is far from the reality, a persistent current account could be justified not by fiscal deficits but by other factors such as international competitiveness, international mobility of factors or demand for domestic investment goods.

To answer some of these interrogations, we are interested in studying the empirical relationship between the two deficits in the case of a small developing country. The investigation is one of a series of econometric tests
 developed to examine the empirical validity of the Ricardian Equivalence Proposition (REP) by opposition to the Conventional View in the Tunisian case. The methodology used is based on the Error-Correction Modelling in a bivariate than a trivariate setting.

The paper is divided into four sections. The first section exposes briefly the theoretical foundations of the “twin deficits” problem and reviews the main results of the empirical literature in the related area. While, in section two, several issues related to the data and to the econometrical methodology are discussed. Section three summarises the different econometrical results. Finally, section four details the policies implications of the empirical investigation.

Section I: Some Theoretical and empirical issues

Since the Barro’s seminal paper [1974], the “twin deficits phenomenon” has been one of the most controversial subject in modern macro economy. During the last three decades, the relationship between the budget and the current account deficits has been more and more contentious. Between the Conventional View and the Ricardian Approach, a huge gap does persist. While, the first approach argues in favour of a direct link between the two deficits, the Ricardian Equivalence Proposition (REP) stipulates that a budget deficits increase does not affect the current account balance and vice versa.

1. The Conventional View

The theoretical foundations of the relationship between the two deficits as underlined by the traditional
 macroeconomic analysis, is derived from the following equation. 
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 the direct taxes collected from households and firms.

Equation [I] stipulates that the current account 
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 is directly linked-up to the budget deficit 
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 defined as the difference between public purchases and fiscal receipts collected from households and firms.

If the difference between private saving and investment 
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is constant, a budget deficit increase (a public purchases increase with unchanged fiscal receipts) would influence directly and positively the current account deficit.

However, the theoretical literature related to the “twin deficits phenomenon” ads to this direct relationship, the interest rate’s effect to predict the current account reaction to a budget deficit variation. In fact, a positive budget deficit variation induces an interest rates increase in the economy. In the context of an open economy, this increase of the capital return will affect positively the economy attractiveness to foreign investments. Foreign capital inflows would lead to an appreciation of the local currency and consequently to cheaper imports and more expensive exports. So that, when the interest rate effect is taking in to account in the analysis, the impact of the budget deficit on the current account deficit is negative.

Under the Conventional View, direct and indirect links between the two deficits are demonstrated. The sign of each effect is also predictable. Yet, The net effect of the budget deficit increase on the current account remains indeterminate. It depends upon the relative weight of the positive and the negative impacts.

2. The Ricardian Equivalence Proposition

By opposition to the Conventional View, the Ricardian Equivalence Proposition (REP) stipulates that budget and current account deficits are independent. Under some restrictive assumptions, and when public purchases remain unchanged, the budget deficit does not affect the current account. Indeed, if we admit that a cut in current taxes is necessarily associated to an equivalent increase in future taxes, a fiscal policy does not affect private consumption or national saving. Consequently, it does not affect domestic product, interest rates, trade balance and a fortiori the current account deficit.

However, for many economists, the REP remains a hypothetic situation i.e. an ideal that can not be reached. In fact, the validity of the Equivalence hypothesis depends upon some powerful assumptions. Consequently, the budget deficit does not matter if and only if these assumptions are respected. These assumptions as summarized in the related literature
 are:

[1] Capital markets are perfect;

[2] Economic agents mainly consumers are rational and well informed. Moreover, they are farsighted which means that they satisfy the infinite horizon condition;

[3] Altruistically motivated transfers do exist between successive generations;

[4] The postponement of taxes does not exercise any redistributive effect across families with systematically different marginal propensities to consume;

[5] Taxes are not distortionary and they are lump-sum per capita;

[6] Deficits are not value-creating even through bubbles;

And [7] the manner in which deficits are financed does not alter the political process (i.e. the electoral process and of the choice of government).

3. Empirical studies

Since the theory is oscillating between the Conventional View and the REP, many empirical studies have been interested in the relationship between the two deficits during the last three decades. The question asked by all these investigations is the following: Which approach will prevail over the other and in which circumstances?

The “twin deficits phenomenon” is studied in both developed and developing countries. Yet, no consensus has emerged. Results are divergent and in some times inconclusive.

By using quarterly data related to the American economy from 1975 to 1998, Hatemi and Shukur [2002] validate a causal effect between the two deficits. However, by integrating the time stability concept to the analysis, they outline an original result. During the period from, 1975 to 1989, they demonstrate that the Granger-Causality does exist in only one direction, from the budget to the current account deficits. While during the period from 1990 to 1998, the causality validated is in the opposite direction i.e. from the external to the internal deficits. The authors conclude that the structural relationship between the two aggregates is not stable through time. The Granger causality could be validated in one direction as in the other.

Leachman and Francis [2002] use also quarterly data of the American economy but with longer time series from 1948 to 1992. They do not succeed to validate the “twin deficits phenomenon” during all the period studied. The explanation of this result sensitive to the sub-periods examined is closed to the exchange rate regime adopted.

The empirical studies interested in the “twin deficits phenomenon” in the case of developed countries are limited. Kaufmann et al. [2002] study the empirical relationship between the two deficits in the Austrian case. They don’t validate any causal effect between the two aggregates. Ahmed and Ansari [1994] demonstrate that in the Canadian case, the two deficits are linked to each other but also to the gap between saving and investment.

Some studies adopt a comparative approach between different economies, developed and developing. The majority of these studies are inconclusive about the nature of the relationship between the two aggregates (Fidrmuc [2003]; and Kouassi et al. [2004]).

The examination of the empirical relationship between the two deficits, in the case of developing countries, does not constitute an exception to the rule of the “case by case” and mainly the studies of Kulkarni and Erickson [2001]; Anoruo and Ramchander [1998]; and Islam [1998].

The main results of the different empirical studies mentioned in our review of the literature are summarized in table 1.

Table 1: Main results of some empirical studies interested in the relationship between the two deficits

	Authors
	Sample
	Period
	Main results

	Ahmed and Ansari [1994]
	Canada
	1973-1991 (AD)
	The current account deficit is correlated to both budget deficit and saving-investment gap.

	Anoruo and Ramchander [1998]
	Five developing economies of South East Asia

	Periods varying with information availability
 (AD)
	A unidirectional causal relationship is validated. For four countries of the sample, the causality is from the current account deficit to the budget deficit. And even, in the fifth case (Malaysian case) the “twin deficits phenomenon” is not rejected. The causality is yet bidirectional.

	Fidrmuc [2003]
	A selection of ten developed and in transition economies

	1980-2001 (AD)
	Validation of the “twin deficits phenomenon” in some economies of the sample with fundamental differences between the first and the second decade studied.

	Hatemi and Shukur [2002]
	United States
	1975-1998 (QD)
	Validation of the “twin deficits” hypothesis. However, during the sub-period from 1975 to 1989, the Granger-causality does exist from budget to current account deficits. While, from 1990 to 1998, the Granger-Causality is validated in the opposite direction i.e. from external to internal deficits.

	Islam [1998]
	Brasil
	1973-1991 (QD)
	A bilateral Granger-Causality between the two deficits is validated.

	Kasibhatla et al. [2001]
	United States
	1959-1993 (QD)
	The budget deficit does Granger-cause the current account one.

	Kaufmann et al. [2002]
	Australia
	1986-1998 (QD)
	The causal relationship between the two deficits is not validated.

	Kouassi et al. [2004]
	A sample of twenty developed and developing countries

	Periods varying with information availability and in most of cases between 1969 and 1998 (AD)
	Validation of a causal relationship between the two deficits (unidirectional or bidirectional) in the case of some developing countries but globally results are mixed.

· A unidirectional causal relationship from budget to current account deficits in the case of Israel.

· A causal relationship but in the opposite direction i.e. from current account deficit to budget deficit in the Korean case.

· A feed back effect i.e. a bidirectional causal relationship for Thailand.

For developed countries, the evidence for any causal link between the two deficits is less convincing. Only in the Italian case, causality is validated in one direction from current account deficit to budget deficit.

	Kulkarni and Erickson [2001]
	India, Pakistan and Mexico
	1969-1996 (AD)
	The “twin deficits phenomenon” is not validated in the Mexican case.

In the case of India and Pakistan, the two deficits are correlated. However, while in India, the traditional scheme of the budget deficit creating the current account deficit is validated, for Pakistan, the causal relationship demonstrated is in the opposite direction.

	Leachman and Francis [2002]
	United States
	1948-1992 (QD)
	The “twin deficits phenomenon” is not validated during the post-World War II period under the Bretton Woods agreements. Since 1974, when the fixed exchange regime was abandoned, the two deficits had been co-integrated. The uni-directional causal relationship validated is from the internal to the external deficits.

	Rahman and Mishra [1992]
	United States
	1946-1988 (AD)
	The two deficits (defined in nominal levels) are not co-integrated. A long-run equilibrium relation between the two deficits is not demonstrated.

	Vamvoukas [1997 ; 1999]
	Greece
	1948-1993 (AD)
	Validation of a unidirectional causal effect from budget to current account deficits.

	Walter and Bong-soo [1990]
	United States
	1947-1987 (QD)
	The hypothesis of the two deficits independence is not rejected.

	Winner [1993]
	Australia
	1948-1989 (AD)
	Rejection of the hypothesis of the dependence of the two deficits. The budget deficit does not exercise any significant effect on the current account deficit and vice versa.

	Zietz and Pemberton [1990]
	United States
	1972-1987 (QD)
	The American current account deficit during the 80’s could not be entirely explained by macroeconomic fundamentals and a fortiori by budget deficit.

The budget deficit could influence the current account deficit more via revenues and consumption than through interest and exchange rates.


· (AD) Annual Data.

· (QD) Quarterly Data.

4. In developing economies

Recently, the theoretical and empirical literature interested in the REP’s hypothesis, has been extended to the developing context. The key idea in which this literature is based could be summarized as follows: The rejection of the Equivalence hypothesis is probably more recurrent in developing than in developed economies, for two reasons. On the one hand, the conditions required to validate the Ricardian proposition in developed countries remain necessary in developing economies. However, the likelihood to satisfy them is less in the second case than in the first.

Haque and Montiel [1987]; Rossi [1988] and Lopez et al. [2000] argue that as in the case of developed countries, the assumption of perfect capital markets could not be respected in developing countries. Liquidity constraint and credit rationing are more significant in developing than in developed countries. Moreover, the financial repression is more pronounced in countries where governments introduce measures to give priority to public debt. So that, in these circumstances, every increase in budget deficit is associated to a capital markets imperfections increase. Finally, the existence of the parallel credit market and the development of the non-monetary credit activity contribute to the increase of the financial repression in these countries. Blanchard [1985] and Faruquee et al. [1997] outline that the economic agents in developing as in developed economies, do not satisfy or partially satisfy the Barro’s hypothesis of infinite horizon [1974].

On the other hand, sum additional specific conditions have to be joined in developing economies to validate the REP. Giorgiani and Holden [2003] argue that the weight of the parallel economy in developing countries could influence negatively the rationality of economic agents. In fact, the latter are so reactive to information when available.

Section II: Data and methodology

To investigate the empirical relationship between budget and current account deficits, we adopt two different approaches. A three steps causal approach, on one hand and a residual analysis on the other. 

1. The causal analysis

To study the causal link between the budget and the current account deficits, we use a three steps method. Firstly, the unit root tests and of co-integration are applied to different time series. Secondly, the causal links between the two aggregates are studied in both bivariate and trivariate settings. Thirdly, and in order to validate empirical models, tests of robustness are used.

1. 1. Data and variables

The empirical tests are done in time series. Data are annual from 1972 to 2000
. The choice of the period studied is dictated by the availability of statistical data. Two different database are used, the World Bank Database
, and the database of the “Centre d’Etudes Prospectives et d’Informations Internationales (CEPII)”
.

Three variables are identified to study the causal links between budget and current account deficits:

· The budget deficit:[image: image10.wmf]t
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· The trade deficit or the current account deficit:
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· And the Gross Domestic Product (GDP):
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The three variables are firstly expressed in constant local currency. The deflator used is that of GDP and the referential year is 1990. The variables are than transformed in natural logarithms.

The evolution of the three variables is illustrated by the graphs annexed to this paper (graphs 1 to 4).

1. 2. Methodology

In a co-integrated system of two time series
, expressed by an Error Correction Model (ECM) representation, causality must exist, at least, in one way.

If 
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are co-integrated, an ECM representation could have the following form:
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The error correction term 
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While the error correction term 
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In the equations [1] and [2],
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are stationary. This means that their right hand side have to be stationary also. 

Consequently, the formulation of the ECM in the equations [1] and [2] implies that:
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However, the causal link between the two variables 
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 could be due to a third one. Such a possibility could be investigated in a trivariate framework by using a control’s variable. In our case, the third variable introduced is the Gross Domestic Product (GDP). In the trivariate setting, the co-integration regressions could be specified as follow:
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 are regression coefficients, 
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However, before studying the co-integration between variables, every time series have to be subject of a stationarity examination since one prior condition of co-integration is that the variables have to be integrated of the same order. And if linear combinations 
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With the [5] and [6] formulations, 
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2. The residual analysis

Through the second approach, we are also interested in the co-integration between the two deficits. In fact, with the residuals analysis, each of the two deficits is explained by the other deficit in a static way firstly and in both static and dynamic ways secondly.

So that, we use the Engle and Granger
 two steps algorithm. In the first step of the analysis, we test the integration order of the two variables (Bt, Tt). We estimate, in the second step, the long-run relationships and examine the residual stationarity.

If the condition of the variables integration in the same order is validated, we can test co-integration, by estimating the two following long-run relations, using the Ordinary Least Squares method:
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To accept the co-integration hypothesis in [i] and [ii], the calculated residuals 
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 must be stationary.
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So that, we estimate in the second stage of the analysis, by using the Ordinary Least Squares Method, the dynamic relations (of short-run):
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 is the lagged value of residuals calculated from regression [i].
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 is the lagged value of residuals calculated from regression [ii].

To validate [A] and [B] specifications, the coefficients 
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 must be significantly negative. If this condition is not satisfied, the Error Correction Models specification must be rejected.

Section III: Econometric results

1. The causal analysis

1.1. Unit root tests

The analysis first step is to examine the stationnarity of the time series. The Dickey Fuller tests
 are applied to series in both levels and first differences.

For the variables in levels, the ADF tests are applied since the examination of the correlogramms (auto correlation (AC) and partial correlation (PAC)) shows the existence of some lags significantly different from zero.

While, for variables defined in first differences, the simple DF tests are applied. In fact, the correlogramms diagnostics demonstrate that no lag is significantly different from zero.

The Augmented Dickey-Fuller tests [1981] are based on the estimation by the Ordinary Least Squares method of the following three different models, with the alternative hypothesis
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For the variables in first differences, if the Hypothesis 
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 is validated in one of the three models using in DF tests, the process is not stationary. The three models are the following: 
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The unit root tests are conducted with the three possible specifications of the model, with constant, with constant and time trend and with neither constant nor time trend.

The results of the ADF tests indicate that the three time series are not stationary in levels. However, the DF tests applied to the first differences reject the null hypothesis of the unit root at 1% level of significance in the majority of cases (and at 5% in the other cases). Since the first differences are stationary, the three variables are integrated of order 1, (I(1)).

Moreover, the Phillips and Perron tests
 [1988] are applied for a Newey-West truncation value of 3. Results are in conformity with those of the DF and ADF tests. All the time series are non stationary in levels but stationary in first differences.

The details of the unit root tests are summarized in tables 2 to 4. 

Table 2: Determination of the lag order for applying the DF and ADF tests
	Series
	The lag order significantly different from zero

(correlogramms analysis : Autocorrelation function)

	
	Levels
	First differences

	Yt
	p = 5(C simple), p = 1(C partiel)
	p = 0

	Bt
	p = 1
	p = 0

	Tt
	p = 2(C simple), p = 1(C partiel)
	p = 0


· Total lags included : 15.

Table 3: Results of the unit roots tests (DF and ADF tests)

a. Tests in Levels

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend

	Yt
	-1,292(n.s)
	-2,789(n.s)
	5,510(n.s)

	Bt
	-2,740 (10%)
	-2,566(n.s)
	0,646(n.s)

	Tt
	-1,993(n.s)
	-2,679(n.s)
	1,132(n.s)


· (n.s) non significant.

· Mac Kinnon [1991] critical values for rejection of hypothesis of unit root are applied.

b. Tests in first differences

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend

	Yt
	-6,310 (1%)
	-6,366 (1%)
	-2,000 (5%)

	Bt
	-7,267 (1%)
	-7,265 (1%)
	-7,295 (1%)

	Tt
	-7,011 (1%)
	-6,928 (1%)
	-6,859 (1%)


· (n.s) non significant.

· Mac Kinnon [1991] critical values for rejection of the hypothesis of unit root are applied.

Table 4: Results of the unit root tests (PP Tests)

a. Tests in levels

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend

	Yt
	-0,491(n.s)
	-2,011(n.s)
	10,271(n.s)

	Bt
	-3,280 (5%)
	-3,163(n.s)
	0,979(n.s)

	Tt
	-2,168(n.s)
	-3,186(n.s)
	1,390(n.s)


· (n.s) non significant.

· Mac Kinnon [1991] critical values for rejection of the hypothesis of unit root are applied.

b. Tests in first differences

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend

	Yt
	-6,235 (1%)
	-6,336 (1%)
	-1,811 (10%)

	Bt
	-8,365 (1%)
	-9,245 (1%)
	-8,239 (1%)

	Tt
	-7,538 (1%)
	-7,616 (1%)
	-7,059(1%)


· Mac Kinnon [1991] critical values for rejection of the hypothesis of unit root are applied.

· The Newey-West truncature is 
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 with N is the number of total observations.

1.2. Co-integration tests 

The Johansen tests [1988] are to be performed in the second step of the analysis since the unit root tests demonstrate that the three variables are integrated of order 1.

The consequences of the identification of more than one co-integration relationship in the long-run between a system of variables is far from being worthless, mainly in economic policies. In fact, when variables are co-integrated, policies deciders have to identify one variable target and try to stabilize the long-runs levels of all the others (Vamvoukas [1997]).

However, since the co-integration is so sensitive to the lag order chosen, the information criteria of Akaike (AIC) and Schwarz (SC), must be calculated firstly. In our case, calculating the information criteria is limited to lag orders varying between 1 and 3.

We choose a maximum lag order equals to three for many reasons. Firstly, the option of the political cycle duration as an indicator of the maximum lag order (Giorgioni and Holden [2003]) is not applied because of its inapplicability to the Tunisian context. Secondly, we admit that in our case, a maximum lag order to be applied is probably 5 because of the five-years economic plans adopted since the mid sixties. However, because of the reduced total number of observations, the choice of a maximum lag order equals to 5 is also rejected. 

a. Calculating AIC and SC criteria

To determine the lag length to be used in applying the Johansen tests, two information criteria
 are calculated:

[1] The Akaike criterion (AIC): is the information criterion in which the lag length h to be selected is the lag length that minimises the Akaike function:


[image: image93.wmf]n

h

n

SCR

Ln

h

AIC

h

2

)

(

)

(

+

=

With 
[image: image94.wmf]h

SCR

is the sum-of-squared residuals of the model at h lagged length, n the number of available observations and ln the natural Logarithm.

[2] The Schwarz criterion (SC): is the information criterion in which the lag length h to be selected is the lag length that minimises the Schwartz function:
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 are the sum-of-squared residuals the model at h lagged length, n the number of available observations and ln the natural Logarithm.

Details of identifying optimal lag order by using information criteria are summarized in table 5.

Table 5: Calculating AIC and SC criteria

	
	p =1
	p =2
	p =3

	
	AIC
	SC
	AIC
	SC
	AIC
	SC

	Yt
	-4,265
	-4,177
	-4,384*
	-4,240*
	-4,272
	-4,078

	Bt
	1,865
	1,960*
	1,910
	2,054
	1,850*
	2,044

	Tt
	0,760
	0,855
	0,766
	0,940
	-0,178*
	0,015*


· (*) Minimum values of the information criteria.

In our case, the optimising information criteria process is inconclusive. Results of minimising the AIC and SC criteria are not coherent. So that, to decide of the optimal lag order to be chosen, we use the critical probability associated to the coefficient of the variable X (-p) with 
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. In fact, for each exogenous variable X, three different VAR models are estimated with an increasing lag order from 1 to 3. In each case, we are interested only in the null hypothesis of the coefficient of the variable associated to the highest lag order. In table 6, we report the critical probabilities of the variables with the highest lag order. The comparison between the probabilities and the level of significance chosen which is of 5% in our case, allow us to conclude of the optimal lag order to be used for every variable.

Table 6: Critical probabilities associated to the variables coefficient of X (-p)

	
	p =1
	p =2
	p =3

	Yt
	0.000*
	0.385
	0.854

	Bt
	0.000*
	0.319
	0.498

	Tt
	0.000*
	0.228
	0.820


· (*) probabilities inferiors to the level of significance.

Results of the critical probabilities associated to variables with the highest lag order conclude in favour of models with only one lag order. However, in order to do an exhaustive analysis, we opt for two different lag orders for all models. In fact, we choose both p equals to 1 and to 3.

b. Johansens
 tests

The Johansen’s co-integration tests are applied in both the bivariate and the trivariate settings. To be exhaustive, the analysis is firstly done under the five Johansen’s specifications. Table 7 summarizes the results of the Johansen’s tests under the five specifications and when p is equal to 1.

(1) Case 1 : p=1

Table 7: Results of the Johansen’s tests

	
	Number of the co-integration relations

	
	(Bt, Tt)
	(Bt, Tt, Yt)

	No deterministic trend in data.
	H1 :
	None
	Three 

	
	H2
	None 
	One 

	Linear deterministic trend in data.
	H3
	None 
	None 

	
	H4
	None 
	None 

	Quadratic deterministic trend in data.
	H5
	Two 
	None 


· Results summarised in this table are those of the LR test (Likelihood Ratio Test) at 5% level of significance.

· Lag intervals (1,1) 

· H1: No intercept or trend in co-integration equation or in VAR.

· H2: Intercept (no trend) in co-integration equation-no intercept in VAR.

· H3: Intercept (no trend) in co-integration equation and in VAR.

· H4: Intercept and trend in co-integration equation-no trend in VAR.

· H5: Intercept and trend in co-integration equation-linear trend in VAR.

When the lag order is equal to one, the Johansen’s tests reject any co-integration in the bivariate setting in both with and without linear deterministic trend in data (under the hypothesis from H1 to H4).

While, in the trivariate setting, the co-integration hypothesis is validated only in the absence of a deterministic trend in data. Especially, under H1, the only hypothesis used subsequently, three co-integration relations are validated. Table 8 details the results of the co-integration tests under H1 specification in both the bi and trivariate settings.

Table 8: Results of the Johansen’s tests

(Under H1 specification)
a. Bivariate setting

	Eignevalue
	Likelihood Ratio
	5%critical value
	1%critical value
	Number of co-integration relations

	0.275031

0.050471
	10.082223

 1.398320
	12.53

 3.84
	16.31

 6.51
	None 

At most 1


·  *(**) denotes rejection of the hypothesis at 5 %( 10%) significance level.

· Lag intervals (1,1).

· LR rejects any co-integration relation at 5% significance level.
b. Trivariate setting

	Eignevalue 
	Likelihood Ratio
	5%critical value 
	1%critical value
	Number of co-integration relations

	0.606526

0.341440

0.242655
	43.96613

18.78216

 7.504272
	24.31

12.53

 3.84
	29.75

16.31

 6.51
	None **

At most 1**

At most 2**


· *(**) denotes rejection of the hypothesis at 5 %( 10%) significance level.

· Lag intervals (1,1).

· LR indicates three co-integration relations at 5% significance level 
(2) Case 2: p=3

The Johansen’s tests with a lag order equal to three do not validate the co-integration hypothesis in all cases. In fact, in the bivariate setting, the co-integration is not validated in the absence of a deterministic trend in data. However, in the trivariate setting, the variables are co-integrated under all the five specifications.

Table 9: Results of the Johansen’s tests

	
	Number of co-integration relations 

	
	(Bt, Tt)
	(Bt, Tt, Yt)

	No deterministic trend in data.
	H1 :
	None 
	Two 

	
	H2
	None 
	Three 

	Linear deterministic trend in data.
	H3
	One 
	Two 

	
	H4
	One 
	Two 

	Quadratic deterministic trend in data.
	H5
	One 
	Three 


· Results summarised in this table are those of the LR test (Likelihood Ratio Test) at 5% level of significance.

· Lag intervals (1,3) 

Only under the H1
 specification, the Error Correction Models will be estimated. Consequently, the Johansen’s tests under this specification are detailed in table 10. In the bivariate setting, the LR tests reject any co-integration relationship at 5% level of significance. While, in the trivariate setting, the hypothesis of two co-integration relations is validated at the same level of significance.

Table 10: Results of the Johansen’s tests

(Under H1 specification)

a. Bivariate setting

	Eignevalue 
	Likelihood Ratio
	5%critical value 
	1%critical value
	Number of co-integration relations

	0.150065

0.039416
	5.070254

1.005355
	12.53

3.84
	16.31

6.51
	None

At most 1


· *(**) denotes rejection of the hypothesis at 5 %( 10%) significance level.

· Lag intervals (1,3).

· LR rejects any co-integration relation at 5% significance level 
b. Trivariate setting

	Eignevalue 
	Likelihood Ratio
	5%critical value 
	1%critical value
	Number of co-integration relations

	0.621587

0.390162

0.552781
	38.07991

13.78567

1.421611
	24.31

12.53

3.84
	29.75

16.31

6.51
	None**

At most 1*

At most 2


· *(**) denotes rejection of the hypothesis at 5 %( 10%) significance level.

· Lag intervals (1,3).

· LR indicates two co-integration relations at 5% significance level 
1.3. Causal analysis

The next step of the analysis is to investigate the causal links between the two variables Bt and Tt through the error correction modelling. 

When the lag order is equal to one, the Johansen’s tests had rejected any co-integration relationship in the bivariate setting and under the H1 specification. Consequently, only the unrestricted approach is validated in this particular case. While, in the trivariate setting, the co-integration’s tests had validated three co-integration relations under H1. So that, models will be estimated with both the restricted and the unrestricted approaches.

Similarly, when the lag order is equal to three, the co-integration hypothesis was not validated in the bivariate setting but it was in the trivariate one. Consequently, the restricted and unrestricted approaches are both possible only in the trivariate setting. In the bivariate setting, only the unrestricted approach could be studied.
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 with the models specifications indicated in ([1], [2], [5] and [6]) reflect the long-run effects. They give an idea about the adjustment of the dependant variable to disequilibrium. So that, [image: image101.wmf]1
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 the coefficients associated to these error terms in respectively equations [1] and [2] (in the bivariate setting) and [5] and [6] (in the trivariate setting), must be significantly negatives.

The coefficients associated to variables (ΔBt, ΔTt et ΔYt) with a lag order equals to one or varying from 1 to 3 represent the short-run parameters giving an idea about the immediate impact of the independent variables on the dependent ones (ΔBt and ΔTt).

1.4. Econometric results

(1) Case 1:  p=1

As we have noted previously, when the lag order is equal to one, only the unrestricted approach is studied in the bivariate setting since the two variables Bt and Tt are not co-integrated. While, in the trivariate level, both restricted and unrestricted approaches are used to investigate the causal links between the two deficits because the variables Bt, Tt and Yt are co-integrated under H1.

a. In the bivariate setting
The causal analysis within the bivariate setting and for a lag order equals to one, reject any causal relationship between the two deficits in both directions. In fact, on the one hand, the ΔBt (-1) variable is not significantly different from zero in the ΔTt regression. This result means the rejection of the causal effect from the budget deficit to the current account deficit. On the other hand, the nullity of the coefficient of the variable ΔTt (-1) in equation ΔBt implies that the hypothesis of a causal relationship from the external to the internal deficits could not be validated.

Consequently, in the bivariate setting, the Ricardian Equivalence Proposition is prevailing over the Conventional View. The two deficits seem to be independent in the Tunisian case. 

However, while the rejection of the causal link from the current account deficit to the budget deficit is affirmative, the hypothesis of the causality in the opposite direction, could not be definitively rejected only by reference to results summarized in table 11. This result is justified as following:

[i] The R2 of ΔTt regression (19%) is relatively low compared to that of ΔBt equation (37%).

[ii] Only the global significance of ΔBt regression measured by the F-statistic is relatively good. While, the later is validated at 5% level of significance, the ΔTt does not do so.

[iii] As mentioned previously, the validation of the different representations is subordinated to a fundamental condition related to the error terms. In fact, the errors terms must be significantly negative. Since only the error term[image: image102.wmf]1

-

t

E

satisfies this condition at 5% level of significance, the ΔTt regression could not be validated. 

So that, with reference to ΔBt regression in the bivariate setting and for a log order equals to one, the causality playing from the current account deficit to the budget one is definitively rejected in the Tunisian case. The existence of a causal relationship playing in the opposite direction is neither definitively validated nor rejected. The causal link may exist in this second case but through a third variable. 

Table 11: Regressions results in the bivariate setting 

	Variables
	Unrestricted approach

	
	ΔBt
	ΔTt

	ΔBt (-1)

ΔTt (-1)

C

Et-1

Ct-1


	-0.081

(-0.403)

-0.095

(-0.267)

 0.104

 (0.898)

-0.692**

(-2.778)

-

-


	-0.114

(-1.017)

-0.146

(-0.668)

0.078

 (1.120)

-

-

-0.316

(-1.546)



	R2 

Sum Sq. Resids

S.E. Equation

D-W statistic

F- statistic

P(F-statistic)
	0.370

8.068

0.592

1.952

4.521

0.012
	0.194

2.947

0.358

1.641

1.854

0.165


· Values in parentheses are the t-statistics. In our case, for a total number of observations equals to n=28, the t-statistics are around 2.048 (1.701) at 5% (10%) level of significance.

· ** (*) coefficients significantly different from zero at 5% (10%) level of significance.

· When variables are not co-integrated only the unrestricted approach could be used to examine the causal relationship between aggregates. 

b. In the trivariate setting
Table 12 summarizes results of different regressions in the trivariate setting. The lag order chosen is equal to one period.

Results of the causal analysis in the trivariate setting join those of the bivariate one. The “twin deficits phenomenon” is not validated in the Tunisian case. No causal relationship between the budget and the current account deficits is demonstrated. However, some differences between the trivariate and the bivariate settings have to be outlined:

[1]With the unrestricted approach

[i] Firstly, the introduction of a third variable to analyse the causal links between the two deficits, allows remedying to some limits of the bivariate approach and mainly with ΔTt regression. While, the bivariate setting was inconclusive whether to accept or reject the hypothesis of a causal relationship from budget to current account deficits, the analysis with a control’s variable concludes in favour of the rejection of such causal link. In fact, the introduction of ΔYt (-1) variable in ΔTt regression had improved both the R2 and the F-statistic of the regression. It had also validated the VAR representation since the error terms[image: image103.wmf]1
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became significantly negative at 5% level of significance.

[ii] Secondly, the trivariate setting analysis demonstrates a significant positive causal relationship between economic growth and current account deficit with a lag order equals to one. In fact, the coefficient associated to ΔYt (-1) is different from zero in ΔTt regression at 5% level of significance. The result could be interpreted as follow: The addition of wealth created in the economy in period (t) affects positively the current account deficit of period (t+1). In other words, it does widen the gap between exports and imports. This phenomenon could be justified in the Tunisian case in two different ways. On the one hand, a positive variation of economic activity, even it increases exports, it increases also imports but more proportionally. So that the global effect, in current account deficit is positive. On the other hand, if we take into account the structure of the Tunisian imports, it is evident that the added wealth created in the economy is allocated to imports of investments goods more than of consumption goods. Consequently, the increase wealth had contributed to the consolidation of the productive machine during the last decades.

[iii] Finally, the results of the trivariate approach converge to those of the bivariate setting. The hypothesis of the “twin deficits” is rejected in the Tunisian case. 

[2] With the restricted approach 

In the trivariate setting, results of the restricted approach do not diverge from those of the unrestricted one. In fact, no significant causal link between budget and current account deficits is validated. However, we note that:

[i] With the restricted approach, the ΔBt regression is not very satisfying. In fact, in spite of being negative, the error term [image: image104.wmf]1
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 is not significant at 5% level of significance under H1 specification. So that, concerning the ΔBt regression, the unrestricted approach seems to prevail over the restricted one.

[ii] With the unrestricted approach, the unidirectional causal relationship from economic growth to current account deficit noted earlier with the unrestricted approach is also validated (See the regression ΔTt). 

[iii] Results of both the restricted and unrestricted approaches are much closed in the case of ΔTt regression. 

Table 12: Regressions results in the trivariate setting

	Variables
	Unrestricted approach
	Restricted approach

(Under H1)

	
	ΔBt
	ΔTt
	ΔBt
	ΔTt

	ΔBt (-1)

ΔTt (-1)

ΔYt (-1)

C (Constante)

Et-1

C1t-1

Co-integration Equation

Co-integration Equation


	-0.069

(-0.338)

-0.154

(-0.416)

 1.600

 (0.372)

 0.034

 (0.151)

-0.713**

(-2.771)

-

-

-

-

-

-


	-0.068

(-0.806)

0.112

 (0.547)

5.683**

 (2.781)

-0.191*

(-1.766)

-

-

-0.799**

(-3.033)

-

-

-

-


	-0.076

(-0.368)

-0.100

(-0.228)

 0.705

 (0.163)

-

-

-0.904

(-0.722)

0.193

 (0.164)

-0.345

(-0.305)

-

-

	-0.025

(-0.268)

0.072

 (0.344)

5.396**

 (2.621)

-

-

-

-

-0.751**

(-2.248)

-0.015

(-0.087)

-0.090

(-1.553)



	R2
Sum Sq. Resids

S.E. Equation

D-W statistic

F-Statistic

P(F-Statistic)


	0.384

7.901

0.599

1.925

3.428

0.025
	0.509

1.795

0.285

1.840

5.716

0.002
	0.390

7.821

0.610

-

2.688

-
	0.527

1.728

0.286

-

4.697

-


·  Values in parentheses are t-statistics. In our case, for a total number of observations equals to n=28, the t-statistics are around 2.048 (1.701) at 5 %( 10%) level of significance.

· ** (*) coefficients significantly different from zero at 5% (10%) level of significance.

(2) Case 2 : p=3

In this section, we study the case when the lag order is equal to three. This option could be justified by the incoherent results of the optimizing information criteria process. This case seems to be interesting since it allows making comparison with similar studies and with the referential case (identified as p equals to 1).

a. In the bivariate setting 

Table 13 summarizes the different regressions results in the bivariate setting.

The analysis results in the bivariate setting (ΔBt, ΔTt) reject any causal relationship between budget and current account deficits. As no causal link between the two deficits is validated, we conclude against the “twin deficits phenomenon” in the Tunisian case. The two deficits are independent and consequently, the Ricardian Equivalence Proposition (REP) is prevailing over the Conventional View.

With the unrestricted approach, the only approach admitted in the bivariate setting, the regression ΔBt is generally more significant than the regression ΔTt. The F-statistic associated to ΔBt model is superior than that associated to ΔTt model. Moreover, only the R2 related to ΔBt is near to R2 tolerated in similar studies. Finally, the risk of error correlation given by the Durbin Watson statistic is higher in ΔTt regression than in ΔBt.

This result joins that of the analysis with one lag order. In fact, the regression ΔTt is not very satisfying in the bivariate setting. With the introduction of the control’s variable, the global significance of the regression ΔTt could be better. This is means that via the revenue canal that the budget deficit could influence the current account one and not in direct way.

Moreover, the error terms [image: image105.wmf]1
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 are both not significant at 5% level of significance. These terms reflecting the long-run effects of the variation of one of the two deficits are however negative. Yet, on one side, concerning, the regression ΔBt, the VAR representation with its unrestricted form could be validated since the error term[image: image107.wmf]1
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is significantly negative (at 20 % level of significance). On the other side, the fact that 
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 is not significantly negative means the rejection of the unrestricted representation of ΔTt. Yet, we outline again that the trivariate approach is the more appropriate in the case of the regression ΔTt.

Table13: Regressions results in the bivariate setting
	Variables
	Unrestricted approach

	
	ΔBt
	ΔTt

	ΔBt (-1)

ΔBt (-2)

ΔBt (-3)

ΔTt (-1)

ΔTt (-2)

ΔTt (-3)

C

Et-1

Ct-1


	-0.259

(-0.673)

-0.172

(-0.482)

-0.608*

(-1.877)

 0.457

 (0.717)

 0.197

 (0.379)

 0.183

 (0.430)

 0.105

 (0.705)

-0.511

(-1.243)

-

-

	-0.023

(-0.173)

 0.003

 (0.024)

-0.011

(-0.088)

0.068

 (0.326)

-0.076

(-0.375)

-0.135

(-0.794)

0.065

 (1.232)

-

-

-0.121

(-0.494)



	R2
Sum Sq. Resids

S.E. Equation

D-W statistic

F-Statistic

P(F-Statistic)
	0.516

6.054

0.596

1.897

2.599

0.051
	0.111

0.945

0.235

2.567

0.303

0.942


·  Values in parentheses are t-statistics. In our case, for a total number of observations equals to n=28, the t-statistics are around 2.048 (1.701) at 5% (10%) level of significance.

· ** (*) coefficients significantly different from zero at 5% (10%) level of significance.

· When variables are not co-integrated only the unrestricted approach could be used to examine the causal relationship between aggregates.

b. In the trivariate setting

Table 14 summarizes the different regressions results in the trivariate setting and with a lag order equals to three.

The trivariate analysis (ΔBt, ΔTt, ΔYt) concludes, as the bivariate approach does, in favour of the rejection of any causal relationship between the two aggregates ΔBt and ΔTt in both directions. This conclusion is validated with both the restricted and the unrestricted specifications. Consequently, the independence of the two deficits is entirely validated in the Tunisian case. Even with the introduction of the GDP as control’s variable, the Ricardian Equivalence Proposition (REP) is prevailing over the Conventional View. However, we note the two main following points:

[i] Firstly, concerning the regression ΔBt, the restricted approach results are better than those of the unrestricted approach. The error term [image: image109.wmf]1

-

t

E

is significantly different from zero at 5% level of significance under the restricted approach and 30% with the unrestricted one. Even, in terms of global significance measured by R2 and F-statistics, the first approach seems to be more satisfying than the second.

[ii] Secondly, concerning the regression ΔTt, the unrestricted approach is prevailing over the restricted one. In fact, at 5% level of significance, the error term 
[image: image110.wmf]1
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 is significantly negative only with the unrestricted specification.  The positive causal link between growth and current account deficit noted previously is also validated with the unrestricted approach at 10% level of significance. However, the global significance of the restricted approach is superior the unrestricted one. 

Table 14: Regressions results in the trivariate setting

	Variables
	Unrestricted approach
	Restricted approach
(Under H1)

	
	ΔBt
	ΔTt
	ΔBt
	ΔTt

	ΔBt (-1)

ΔBt (-2)

ΔBt (-3)

ΔTt (-1)

ΔTt (-2)

ΔTt (-3)

ΔYt (-1)

ΔYt (-2)

ΔYt (-3)

C (Constante)

E1t-1

C1t-1

CointE 1

CointE 2


	-0.209

(-0.479)

-0.185

(-0.459)

-0.538

(-1.335)

 0.457

 (0.607)

 0.139

 (0.238)

 0.159

 (0.330)

 1.113

 (0.185)

-4.357

(-0.740)

 1.201

 (0.207)

 0.198

 (0.345)

-0.582

(-1.131)

-

-

-

-

-

-

	-0.088

(-0.972)

-0.023

(-0.261)

 0.014

 (0.119)

0.492*

 (1.953)

 0.133

 (0.628)

 0.032

 (0.199)

2.249

 (1.265)

 1.178

 (0.625)

 3.578*

 (1.853)

-0.278

(-1.688)

-

-

-0.946**

(-2.517)


	-0.093

(-0.246)

-0.198

(-0.578)

-0.423

(-1.215)

 0.0658

 (0.085)

 0.324

 (0.523)

 0.194

 (0.411)

-3.924

(-0.771)

-9.890*

(-1.833)

-3.957

(-0.706)

-

-

-8.962**

(-2.144)

-

-

7.995**

 (2.047)

-9.593**

(-2.067)


	-0.002

(-0.030)

-0.001

(-0.013)

 0.073

 (0.705)

0.299

 (1.320)

 0.194

 (1.088)

 0.052

 (0.382)

0.575

 (0.348)

-0.383

(-0.233)

 2.079

 (1.246)

-

-

-

-

0.300

 (0.596)

-1.526**

(-2.994)

 0.103**

 (2.932)



	R2
Sum Sq. Resids

S.E. Equation

D-W statistic

F-Statistic

P(F-Statistic)

	0.557

5.548

0.626

1.810

1.762

0.161
	0.446

0.588

0.205

2.306

1.131

0.405
	0.664

4.208

0.568

-

2.338

-
	0.643

0.379

0.170

-

3.132

-


·  Values in parentheses are t-statistics. In our case, for a total number of observations equals to n=28, the t-statistics are around 2.048 (1.701) at 5% (10%) level of significance.

· ** (*) coefficients significantly different from zero at 5% (10%) level of significance.

The analysis with both a lag order equals to one or three concludes against the “twin deficits” hypothesis in the Tunisian case. This result in favour of a perfect independence between the two deficits corroborates results of some previous studies conducted for other countries and cited in our review of the literature. In fact, Winner [1993] and Kaufmann et al. [2002] rejected the “twin deficits phenomenon” in the Australian case. Kulkarni and Erickson’s study [2001] concluded in favour of the independence of the two deficits in Mexico. Moreover, Leachman and Francis [2002] argued that with a fixed exchange regime, the two deficits could not be dependent since in the American case and during the Bretton Woods agreements, the “twin deficits phenomenon” was not validated.

2. The residuals analysis 

In this paragraph, we attempt to improve our results by adopting a residuals analysis to investigate the relationship between the two deficits. In fact, with the Granger-causal analysis, our results deny any causal relationship between the budget and the current account deficits.

In this second case, we are also interested in the co-integration between the two deficits. However, the approach with one or three lag order is abandoned. In fact, with the residuals analysis, each of the two deficits is explained by the other deficit in a static way firstly and in both static and dynamic ways secondly.

In the first step of the analysis, we test the integration order of the two variables (Bt, Tt). We estimate, in the second step, the long-run relationships and examine the residual stationarity.

As we noted previously one condition of co-integration is that the two time series must be integrated in the same order. When we had applied the unit root tests in the causal analysis, we had concluded that the two time series Bt and Tt are both integrated of order 1, (I(1)). Consequently, we can test co-integration, by estimating the two following long-run relations, using the Ordinary Least Squares method:
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To accept the co-integration hypothesis in [i] and [ii], the calculated residuals 
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 must be stationary.
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In our case, residuals are calculated as follows: 
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In tables 15 and 16, we summarize the unit root tests results applied to the calculated residuals.

Table 15: Unit root tests results applied to residuals (DF and ADF tests)

Tests in levels

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend

	
[image: image119.wmf]t
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	-4.024 (1%)
	-4.022 (5%)
	-4.094 (1%)

	Critical values
	-3.685 (1%)
	-3.579 (5%)
	-2.648 (1%)
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	-2.1597 (n.s)
	-3.5466 (10%)
	-2.2264 (5%)

	Critical values
	-2.6265 (10%)
	-3.2279 (10%)
	-1.954 (5%)


· Mac Kinnon [1991] critical values for rejection of  hypothesis of unit root are applied.

· The DF tests are applied to 
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.and the ADF (1) tests are applied to 
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Table 16: Unit root tests results applied to residuals (Tests PP)

Tests in levels

	
	Models types

	
	Intercept
	Intercept and trend
	Neither intercept nor trend
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	-4.021 (1%)
	-3.986 (5%)
	-4.087 (1%)

	Critical values
	-3.685 (1%)
	-3.579 (5%)
	-2.648 (1%)
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	-3.053 (5%)
	-4.565 (1%)
	-3.138 (1%)

	Critical values
	-2.970 (5%)
	-4.322 (1%)
	-2.648 (1%)


· Mac Kinnon [1991] critical values for rejection of  hypothesis of unit root are applied.

Tables 15 and 16 show that the residuals calculated from the static relations [i] and [ii] are stationary since the null hypothesis of the unit root is not accepted by both the ADF and PP tests.

So that, we estimate in the second stage of the analysis, by using the Ordinary Least Squares Method, the dynamic relations (of short-run):
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As the coefficients 
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 are significantly negative, the [A] and [B] specifications are validated at respectively 1 and 5% levels of significance. 

So that, with this bivariate analysis, where only the two deficits are taking into account, the ECM representation is validated in both [A] and [B] models. In the short-run, the variation of the budget deficit is explained by the variation of the current account deficit and vice versa.

Section IV: Policy implications

1. The Causal analysis

The main result of our empirical investigation is that the two deficits are independent in the Tunisian case. The implication of that independence concerns directly the relationship between budgetary and trade policies. In fact, since the two deficits are totally independent, the budgetary and trade policies have to be defined separately. The coordination of actions and targets could be sufficient.  A global integrated policy with both budgetary and trade targets is not necessary in such case. So that from our econometric analysis, the main recommendation to be outlined is that budgetary and trade policies could be disassociated to each other with out any risk of fail in the Tunisian context.

2. The residual analysis

The residual analysis demonstrates that the budget and the current account deficits are co-integrated. In fact, we validate in this second case two significant long-run relationships in which the budget deficit variation is explained by the current account one and vice versa. This second result means, that in spite the fact that the Granger causality between the two deficits is not validated, the information concerning one of the two aggregates is integrated in the evolution of the other aggregate. The trade and the budgetary policies are in interaction but not in causality. 

Conclusion

By studying the “twin deficits phenomenon”, we empirically test the validity of the Ricardian Equivalence Proposition (REP) in a small developing economy, Tunisia. In fact, the validation of the “twin deficits” hypothesis is synonymous of the REP’s acceptance. While, the independence of the budget and the current account deficits means the REP’s rejection.

To do that, we adopt a causal analysis in both bivariate and trivariate settings. Since, no causal link between the two deficits is demonstrated, results deny the “twin deficit phenomenon” in the Tunisian case. Consequently, the REP is prevailing over the Conventional View in Tunisia.

However, by using a residual analysis we demonstrate that the budget and the current account deficits are co-integrated. In fact, we validate in this second case two significant long-run relationships in which the budget deficit variation is explained by the current account one and vice versa.

The main difference between the two approaches is the lag order chosen. In the first case, the lag order is issued from optimising information criteria process. However, this lag order could be biased for two different reasons. Firstly, the time series studied are relatively short; Secondly, the maximum lag order is fixed arbitrarily without any political or economic foundations. 

In the second case, the lag order is equal to zero. Consequently, the rationale is relatively simple. The variation of each aggregate is explained by the variation of the other aggregate and a “feed back” term. However, the limit of this second approach is the short memory of the associated process. The information related to the previous fluctuations of the two aggregates is ignored.
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 Annexe: Figures
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[image: image130.emf]Graph n°2: The Tunisian budget deficit
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[image: image131.emf]Graph 3: The Tunisian trade deficit
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[image: image132.emf]Graph n°4: Evolution of the three agregates in Tunisia
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Graph n°5: Evolution of the three time series
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Some descriptive statistics of time series

	
	Bt
	Tt
	Yt

	 Mean
	 19.45954
	 20.70861
	 22.94773

	 Median
	 19.74831
	 20.78903
	 22.95943

	 Maximum
	 20.33459
	 21.41054
	 23.56709

	 Minimum
	 17.58517
	 18.80967
	 22.30039

	 Ecart type.
	 0.798236
	 0.560573
	 0.370140

	 Skewness
	-1.153676
	-1.736764
	-0.128830

	 Kurtosis
	 3.108286
	 6.231715
	 2.031749

	
	
	
	

	 Jarque-Bera
	 6.447183
	 27.19883
	 1.213044

	 Probability
	 0.039812
	 0.000001
	 0.545244

	
	
	
	

	Observations
	29
	29
	29


Time stability tests 

Case 1: p =1

VAR/D(Dt) D(Tt)
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Case 2: p=3
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� See table 1 included in this paper and in which we summarise the main results of some empirical investigations interested in the relationship between the two deficits. 


� The examination of the empirical relationship between budget and current account deficits is the second test of a series of econometrical tests done by the author. All tests have as aim the empirical validation of the REP in the Tunisian case. The first test investigates the empirical relationship between budget deficit and economic growth.


� The theoretical foundations of the relationship between the two deficits are Keynesian. See Vamvoukas [1997; 1999] and Winner [1993].


� Papers interested in the discussion of the conditions of the REP’s validity are multiple. See Berheim [1989] and Ricciuti [2003], among others.


�The sample includes India, Indonesia, Korea, Malaysia and the Philippines.


� India and Philippines, from 1957 to 1993; Malaysia, from 1960 to 1993; Korea, from 1967 to 1993 and Indonesia, from 1970 to 1993.


� The ten countries of the sample are: Australia, Austria, Canada, Finland, France, Mexico, The Netherlands, Spain, United Kingdom, and United States of America.


� Developed countries of the sample are: Australia, Austria, Canada, France, Italy, Netherlands, New Zealand, Sweden, United Kingdom and Unites States. The sub-sample of developing countries includes Columbia, Dominican Republic, India, Israel, Korea, Malaysia, Singapore, South Africa, Thailand and Venezuela.


� Ahmed and Ansari [1994]; Kulkarni and Erickson [2001]; Fidrmuc [2003] and Kouassi et al. [2004] used similar sized time series with the same frequencies. To avoid the critic of time series relatively short, tests of robustness are usually used. They give an idea about the sensitivity of results to the time series size.


� The World Development Indicators Database.


� CHELEM or “Comptes Harmonisés sur les Echanges et l’Economie Mondiale”data base.


� The theoretical foundations of the approach used are developed by Engle and Granger [1987]. Many other studies used the same methodology. See Vamvoukas [1997; 1999], among others.


� See Bourbonnais [2003], pp.282-84.


� The Dickey Fuller tests [1979] and the Augmented Dickey fuller tests [1981] are respectively noted AD and ADF.


� The Phillips and Perron tests [1988] are noted the PP tests.


� The information criteria are often used as a guide in model selection. See Grasa [1989].


� The Johansen tests are detailed in Bourbonnais [2003], pp.292-94.


� The choice of H1 specification is dictated by the analysis of the graphs of the three time series. See graph n° 5 annexed to this paper.


� Figures in graphs 1 to 4 are in local currency.
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		Années		PIB (lcu)		PIB déflateur		DB (lcu)		DC (usd)		TND/USD		DC (lcu)		DB(lcu)		DC(lcu)				PIB réel		DB réel		DC réel				DB réel		DC réel				Yt		Bt		Ct

		1971		881200000		21.29222		,,		-120000000		0.522917		-62750040		0		62750040				4138600859.84458		0		-294708771.560692				0		294708771.560692				22.1436236111		0		19.5014982116

		1972		1067500000		21.90687		-9500000		-140000000		0.477083		-66791620		9500000		66791620				4872900601.50081		-43365391.7697964		-304888922.972565				43365391.7697964		304888922.972565				22.3069552028		17.5851722563		19.5354580813

		1973		1151300000		23.78228		-17100000		-206000000		0.421596		-86848776		17100000		86848776				4840999264.99898		-71902273.4573809		-365182715.870808				71902273.4573809		365182715.870808				22.3003869961		18.0908184419		19.7159083777
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		1975		1741400000		31.06148		-25200000		-439000000		0.402267		-176595213		25200000		176595213				5606300794.42448		-81129424.6120919		-568534445.235707				81129424.6120919		568534445.235707				22.4471569441		18.2115562722		20.158572459

		1976		1933000000		31.96151		-62400000		-648000000		0.428775		-277846200		62400000		277846200				6047899489.10424		-195234830.895036		-869314997.945967				195234830.895036		869314997.945967				22.5229768568		19.089713653		20.5832161008

		1977		2191900000		35.04685		-132200000		-825000000		0.42895		-353883750		132200000		353883750				6254199735.49691		-377209364.036996		-1009744813.01458				377209364.036996		1009744813.01458				22.5565190327		19.7483109335		20.7329634755

		1978		2483900000		37.3126		-101200000		-846000000		0.416171		-352080666		101200000		352080666				6657000584.25304		-271222053.676238		-943597245.97053				271222053.676238		943597245.97053				22.6189348573		19.4184484296		20.6652099869

		1979		2922000000		41.18858		-139600000		-933000000		0.406462		-379229046		139600000		379229046				7094199411.58447		-338928897.281722		-920714057.148851				338928897.281722		920714057.148851				22.6825433028		19.6413009008		20.640660076

		1980		3540500000		46.46021		-98900000		-972000000		0.404954		-393615288		98900000		393615288				7620499347.72142		-212870324.951179		-847209446.535003				212870324.951179		847209446.535003				22.7541077357		19.1761937352		20.5574585025

		1981		4162000000		51.76166		-105500000		-960000000		0.493804		-474051840		105500000		474051840				8040700394.84823		-203818811.065951		-915835852.250488				203818811.065951		915835852.250488				22.8077820301		19.1327419761		20.635347706

		1982		4804400000		60.04749		-277400000		-1164000000		0.590687		-687559668		277400000		687559668				8001000541.40481		-461967685.909936		-1145026491.53195				461967685.909936		1145026491.53195				22.8028324385		19.9510055027		20.8586936104

		1983		5668100000		67.67396		-458800000		-1083000000		0.678767		-735104661		458800000		735104661				8375599713.68603		-677956484.296175		-1086244489.01764				677956484.296175		1086244489.01764				22.8485885197		20.3345936614		20.8059921611

		1984		6412400000		72.39841		-307300000		-1164000000		0.776833		-904233612		307300000		904233612				8857100591.02127		-424456835.447077		-1248968882.05142				424456835.447077		1248968882.05142				22.9044853009		19.8663208753		20.9455841535

		1985		7018300000		75.00267		-354200000		-885000000		0.834496		-738528960		354200000		738528960				9357400209.88586		-472249854.571844		-984670225.739964				472249854.571844		984670225.739964				22.9594333335		19.9730187564		20.7078173469

		1986		7160400000		77.64477		-510900000		-933000000		0.794029		-740829057		510900000		740829057				9221999112.11019		-657996668.674529		-954126152.991374				657996668.674529		954126152.991374				22.9448576745		20.3047104265		20.6763064565

		1987		8035300000		81.65955		-372100000		-729000000		0.828662		-604094598		372100000		604094598				9840000342.88702		-455672361.65274		-739772136.87805				455672361.65274		739772136.87805				23.0097215829		19.9372846041		20.4218527736

		1988		8660600000		87.95076		-326900000		-1095000000		0.857804		-939295380		326900000		939295380				9847100809.58937		-371685247.518043		-1067978696.26141				371685247.518043		1067978696.26141				23.0104429148		19.7335579453		20.78903363

		1989		9589900000		95.71619		-411600000		-1206000000		0.949321		-1144881126		411600000		1144881126				10019099172.2508		-430021295.247962		-1196120662.55458				430021295.247962		1196120662.55458				23.0277590256		19.8793452893		20.9023493758

		1990		10815700000		100		-585500000		-1677000000		0.878333		-1472964441		585500000		1472964441				10815700000		-585500000		-1472964441				585500000		1472964441				23.1042646192		20.187976741		21.1105428336

		1991		12028800000		107.0378		-704900000		-1200000000		0.924621		-1109545200		704900000		1109545200				11237899134.6982		-658552399.245874		-1036591932.94332				658552399.245874		1036591932.94332				23.1425577542		20.3055546496		20.7592041815

		1992		13705900000		113.1317		-419400000		-2037000000		0.884433		-1801590021		419400000		1801590021				12114995178.1861		-370718375.132699		-1592471447.87889				370718375.132699		1592471447.87889				23.2177097932		19.7309532356		21.1885530161

		1993		14662900000		118.4345		-475400000		-2064000000		1.00374		-2071719360		475400000		2071719360				12380598558.697		-401403307.313325		-1749253266.57351				401403307.313325		1749253266.57351				23.2393964519		19.8104772337		21.282454829

		1994		15807000000		123.6013		-219200000		-1566000000		1.01155		-1584087300		219200000		1584087300				12788700442.4711		-177344413.044199		-1281610549.40361				177344413.044199		1281610549.40361				23.2718278401		18.9936042363		20.9713833657

		1995		17012100000		130.0102		-543600000		-1989000000		0.94575		-1881096750		543600000		1881096750				13085204083.9873		-418121039.733806		-1446883975.25733				418121039.733806		1446883975.25733				23.2947479696		19.8512815173		21.0926780984

		1996		19066200000		136.1035		-599000000		-1761000000		0.973408		-1714171488		599000000		1714171488				14008603746.4136		-440106242.675611		-1259461724.34948				440106242.675611		1259461724.34948				23.3629375311		19.9025267164		20.9539502637

		1997		20901300000		141.5051		-759200000		-1956000000		1.10591		-2163159960		759200000		2163159960				14770704377.4394		-536517765.084085		-1528679856.76841				536517765.084085		1528679856.76841				23.4159116221		20.1006102324		21.1476703612

		1998		22560800000		145.7661		-91500000		-2151000000		1.13872		-2449386720		91500000		2449386720				15477398380.0074		-62771796.7346317		-1680354156.41909				62771796.7346317		1680354156.41909				23.4626466277		17.955016434		21.2422704155

		1999		24671500000		150.3031		-563100000		-2142000000		1.18622		-2540883240		563100000		2540883240				16414498436.8253		-374642971.435719		-1690506210.45075				374642971.435719		1690506210.45075				23.5214308323		19.7414840543		21.2482938538

		2000		26685300000		155.3159		-685500000		-2253000000		1.37068		-3088142040		685500000		3088142040				17181305970.6057		-441358547.321942		-1988297424.79682				441358547.321942		1988297424.79682				23.5670877675		19.9053681356		21.410544544

		2001		28741500000		159.527		,,		-2391000000		1.43871		-3439955610		0		3439955610				18016699367.5052		0		-2156346956.94146				0		2156346956.94146				23.6145649074		0		21.4916814033
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Feuil1

		Années		PIB (lcu)		PIB déflateur		DB (lcu)		DC (usd)		TND/USD		DC (lcu)		DB(lcu)		DC(lcu)				PIB réel		DB réel		DC réel				DB réel		DC réel				Yt		Bt		Ct

		1971		881200000		21.29222		,,		-120000000		0.522917		-62750040		0		62750040				4138600859.84458		0		-294708771.560692				0		294708771.560692				22.1436236111		0		19.5014982116

		1972		1067500000		21.90687		-9500000		-140000000		0.477083		-66791620		9500000		66791620				4872900601.50081		-43365391.7697964		-304888922.972565				43365391.7697964		304888922.972565				22.3069552028		17.5851722563		19.5354580813

		1973		1151300000		23.78228		-17100000		-206000000		0.421596		-86848776		17100000		86848776				4840999264.99898		-71902273.4573809		-365182715.870808				71902273.4573809		365182715.870808				22.3003869961		18.0908184419		19.7159083777

		1974		1547800000		29.5839		-15400000		-100000000		0.436508		-43650800		15400000		43650800				5231899783.32809		-52055340.9117797		-147549173.705968				52055340.9117797		147549173.705968				22.3780402964		17.7678179589		18.8096720592

		1975		1741400000		31.06148		-25200000		-439000000		0.402267		-176595213		25200000		176595213				5606300794.42448		-81129424.6120919		-568534445.235707				81129424.6120919		568534445.235707				22.4471569441		18.2115562722		20.158572459

		1976		1933000000		31.96151		-62400000		-648000000		0.428775		-277846200		62400000		277846200				6047899489.10424		-195234830.895036		-869314997.945967				195234830.895036		869314997.945967				22.5229768568		19.089713653		20.5832161008

		1977		2191900000		35.04685		-132200000		-825000000		0.42895		-353883750		132200000		353883750				6254199735.49691		-377209364.036996		-1009744813.01458				377209364.036996		1009744813.01458				22.5565190327		19.7483109335		20.7329634755

		1978		2483900000		37.3126		-101200000		-846000000		0.416171		-352080666		101200000		352080666				6657000584.25304		-271222053.676238		-943597245.97053				271222053.676238		943597245.97053				22.6189348573		19.4184484296		20.6652099869

		1979		2922000000		41.18858		-139600000		-933000000		0.406462		-379229046		139600000		379229046				7094199411.58447		-338928897.281722		-920714057.148851				338928897.281722		920714057.148851				22.6825433028		19.6413009008		20.640660076

		1980		3540500000		46.46021		-98900000		-972000000		0.404954		-393615288		98900000		393615288				7620499347.72142		-212870324.951179		-847209446.535003				212870324.951179		847209446.535003				22.7541077357		19.1761937352		20.5574585025

		1981		4162000000		51.76166		-105500000		-960000000		0.493804		-474051840		105500000		474051840				8040700394.84823		-203818811.065951		-915835852.250488				203818811.065951		915835852.250488				22.8077820301		19.1327419761		20.635347706

		1982		4804400000		60.04749		-277400000		-1164000000		0.590687		-687559668		277400000		687559668				8001000541.40481		-461967685.909936		-1145026491.53195				461967685.909936		1145026491.53195				22.8028324385		19.9510055027		20.8586936104

		1983		5668100000		67.67396		-458800000		-1083000000		0.678767		-735104661		458800000		735104661				8375599713.68603		-677956484.296175		-1086244489.01764				677956484.296175		1086244489.01764				22.8485885197		20.3345936614		20.8059921611

		1984		6412400000		72.39841		-307300000		-1164000000		0.776833		-904233612		307300000		904233612				8857100591.02127		-424456835.447077		-1248968882.05142				424456835.447077		1248968882.05142				22.9044853009		19.8663208753		20.9455841535

		1985		7018300000		75.00267		-354200000		-885000000		0.834496		-738528960		354200000		738528960				9357400209.88586		-472249854.571844		-984670225.739964				472249854.571844		984670225.739964				22.9594333335		19.9730187564		20.7078173469

		1986		7160400000		77.64477		-510900000		-933000000		0.794029		-740829057		510900000		740829057				9221999112.11019		-657996668.674529		-954126152.991374				657996668.674529		954126152.991374				22.9448576745		20.3047104265		20.6763064565

		1987		8035300000		81.65955		-372100000		-729000000		0.828662		-604094598		372100000		604094598				9840000342.88702		-455672361.65274		-739772136.87805				455672361.65274		739772136.87805				23.0097215829		19.9372846041		20.4218527736

		1988		8660600000		87.95076		-326900000		-1095000000		0.857804		-939295380		326900000		939295380				9847100809.58937		-371685247.518043		-1067978696.26141				371685247.518043		1067978696.26141				23.0104429148		19.7335579453		20.78903363

		1989		9589900000		95.71619		-411600000		-1206000000		0.949321		-1144881126		411600000		1144881126				10019099172.2508		-430021295.247962		-1196120662.55458				430021295.247962		1196120662.55458				23.0277590256		19.8793452893		20.9023493758

		1990		10815700000		100		-585500000		-1677000000		0.878333		-1472964441		585500000		1472964441				10815700000		-585500000		-1472964441				585500000		1472964441				23.1042646192		20.187976741		21.1105428336

		1991		12028800000		107.0378		-704900000		-1200000000		0.924621		-1109545200		704900000		1109545200				11237899134.6982		-658552399.245874		-1036591932.94332				658552399.245874		1036591932.94332				23.1425577542		20.3055546496		20.7592041815

		1992		13705900000		113.1317		-419400000		-2037000000		0.884433		-1801590021		419400000		1801590021				12114995178.1861		-370718375.132699		-1592471447.87889				370718375.132699		1592471447.87889				23.2177097932		19.7309532356		21.1885530161

		1993		14662900000		118.4345		-475400000		-2064000000		1.00374		-2071719360		475400000		2071719360				12380598558.697		-401403307.313325		-1749253266.57351				401403307.313325		1749253266.57351				23.2393964519		19.8104772337		21.282454829

		1994		15807000000		123.6013		-219200000		-1566000000		1.01155		-1584087300		219200000		1584087300				12788700442.4711		-177344413.044199		-1281610549.40361				177344413.044199		1281610549.40361				23.2718278401		18.9936042363		20.9713833657

		1995		17012100000		130.0102		-543600000		-1989000000		0.94575		-1881096750		543600000		1881096750				13085204083.9873		-418121039.733806		-1446883975.25733				418121039.733806		1446883975.25733				23.2947479696		19.8512815173		21.0926780984

		1996		19066200000		136.1035		-599000000		-1761000000		0.973408		-1714171488		599000000		1714171488				14008603746.4136		-440106242.675611		-1259461724.34948				440106242.675611		1259461724.34948				23.3629375311		19.9025267164		20.9539502637

		1997		20901300000		141.5051		-759200000		-1956000000		1.10591		-2163159960		759200000		2163159960				14770704377.4394		-536517765.084085		-1528679856.76841				536517765.084085		1528679856.76841				23.4159116221		20.1006102324		21.1476703612

		1998		22560800000		145.7661		-91500000		-2151000000		1.13872		-2449386720		91500000		2449386720				15477398380.0074		-62771796.7346317		-1680354156.41909				62771796.7346317		1680354156.41909				23.4626466277		17.955016434		21.2422704155

		1999		24671500000		150.3031		-563100000		-2142000000		1.18622		-2540883240		563100000		2540883240				16414498436.8253		-374642971.435719		-1690506210.45075				374642971.435719		1690506210.45075				23.5214308323		19.7414840543		21.2482938538

		2000		26685300000		155.3159		-685500000		-2253000000		1.37068		-3088142040		685500000		3088142040				17181305970.6057		-441358547.321942		-1988297424.79682				441358547.321942		1988297424.79682				23.5670877675		19.9053681356		21.410544544

		2001		28741500000		159.527		,,		-2391000000		1.43871		-3439955610		0		3439955610				18016699367.5052		0		-2156346956.94146				0		2156346956.94146				23.6145649074		0		21.4916814033
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Graphique n°1:Evolution du PIB en Tunisie
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Nominal trade deficit

Real trade deficit

Database: CHELEM

Graph 3: The Tunisian trade deficit
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Deficit budgétaire réel (année de base 1990)

Déficit commercial réel (année de base 1990)

Années
Source des données:World Development Indicators Database

En monnaie nationale

Graphique n°4: Evolution des trois agrégats en Tunisie
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Feuil1

		Années		PIB (lcu)		PIB déflateur		DB (lcu)		DC (usd)		TND/USD		DC (lcu)		DB(lcu)		DC(lcu)				PIB réel		DB réel		DC réel				DB réel		DC réel				Yt		Bt		Ct

		1971		881200000		21.29222		,,		-120000000		0.522917		-62750040		0		62750040				4138600859.84458		0		-294708771.560692				0		294708771.560692				22.1436236111		0		19.5014982116

		1972		1067500000		21.90687		-9500000		-140000000		0.477083		-66791620		9500000		66791620				4872900601.50081		-43365391.7697964		-304888922.972565				43365391.7697964		304888922.972565				22.3069552028		17.5851722563		19.5354580813

		1973		1151300000		23.78228		-17100000		-206000000		0.421596		-86848776		17100000		86848776				4840999264.99898		-71902273.4573809		-365182715.870808				71902273.4573809		365182715.870808				22.3003869961		18.0908184419		19.7159083777

		1974		1547800000		29.5839		-15400000		-100000000		0.436508		-43650800		15400000		43650800				5231899783.32809		-52055340.9117797		-147549173.705968				52055340.9117797		147549173.705968				22.3780402964		17.7678179589		18.8096720592

		1975		1741400000		31.06148		-25200000		-439000000		0.402267		-176595213		25200000		176595213				5606300794.42448		-81129424.6120919		-568534445.235707				81129424.6120919		568534445.235707				22.4471569441		18.2115562722		20.158572459

		1976		1933000000		31.96151		-62400000		-648000000		0.428775		-277846200		62400000		277846200				6047899489.10424		-195234830.895036		-869314997.945967				195234830.895036		869314997.945967				22.5229768568		19.089713653		20.5832161008

		1977		2191900000		35.04685		-132200000		-825000000		0.42895		-353883750		132200000		353883750				6254199735.49691		-377209364.036996		-1009744813.01458				377209364.036996		1009744813.01458				22.5565190327		19.7483109335		20.7329634755

		1978		2483900000		37.3126		-101200000		-846000000		0.416171		-352080666		101200000		352080666				6657000584.25304		-271222053.676238		-943597245.97053				271222053.676238		943597245.97053				22.6189348573		19.4184484296		20.6652099869

		1979		2922000000		41.18858		-139600000		-933000000		0.406462		-379229046		139600000		379229046				7094199411.58447		-338928897.281722		-920714057.148851				338928897.281722		920714057.148851				22.6825433028		19.6413009008		20.640660076

		1980		3540500000		46.46021		-98900000		-972000000		0.404954		-393615288		98900000		393615288				7620499347.72142		-212870324.951179		-847209446.535003				212870324.951179		847209446.535003				22.7541077357		19.1761937352		20.5574585025

		1981		4162000000		51.76166		-105500000		-960000000		0.493804		-474051840		105500000		474051840				8040700394.84823		-203818811.065951		-915835852.250488				203818811.065951		915835852.250488				22.8077820301		19.1327419761		20.635347706

		1982		4804400000		60.04749		-277400000		-1164000000		0.590687		-687559668		277400000		687559668				8001000541.40481		-461967685.909936		-1145026491.53195				461967685.909936		1145026491.53195				22.8028324385		19.9510055027		20.8586936104

		1983		5668100000		67.67396		-458800000		-1083000000		0.678767		-735104661		458800000		735104661				8375599713.68603		-677956484.296175		-1086244489.01764				677956484.296175		1086244489.01764				22.8485885197		20.3345936614		20.8059921611

		1984		6412400000		72.39841		-307300000		-1164000000		0.776833		-904233612		307300000		904233612				8857100591.02127		-424456835.447077		-1248968882.05142				424456835.447077		1248968882.05142				22.9044853009		19.8663208753		20.9455841535

		1985		7018300000		75.00267		-354200000		-885000000		0.834496		-738528960		354200000		738528960				9357400209.88586		-472249854.571844		-984670225.739964				472249854.571844		984670225.739964				22.9594333335		19.9730187564		20.7078173469

		1986		7160400000		77.64477		-510900000		-933000000		0.794029		-740829057		510900000		740829057				9221999112.11019		-657996668.674529		-954126152.991374				657996668.674529		954126152.991374				22.9448576745		20.3047104265		20.6763064565

		1987		8035300000		81.65955		-372100000		-729000000		0.828662		-604094598		372100000		604094598				9840000342.88702		-455672361.65274		-739772136.87805				455672361.65274		739772136.87805				23.0097215829		19.9372846041		20.4218527736

		1988		8660600000		87.95076		-326900000		-1095000000		0.857804		-939295380		326900000		939295380				9847100809.58937		-371685247.518043		-1067978696.26141				371685247.518043		1067978696.26141				23.0104429148		19.7335579453		20.78903363

		1989		9589900000		95.71619		-411600000		-1206000000		0.949321		-1144881126		411600000		1144881126				10019099172.2508		-430021295.247962		-1196120662.55458				430021295.247962		1196120662.55458				23.0277590256		19.8793452893		20.9023493758

		1990		10815700000		100		-585500000		-1677000000		0.878333		-1472964441		585500000		1472964441				10815700000		-585500000		-1472964441				585500000		1472964441				23.1042646192		20.187976741		21.1105428336

		1991		12028800000		107.0378		-704900000		-1200000000		0.924621		-1109545200		704900000		1109545200				11237899134.6982		-658552399.245874		-1036591932.94332				658552399.245874		1036591932.94332				23.1425577542		20.3055546496		20.7592041815

		1992		13705900000		113.1317		-419400000		-2037000000		0.884433		-1801590021		419400000		1801590021				12114995178.1861		-370718375.132699		-1592471447.87889				370718375.132699		1592471447.87889				23.2177097932		19.7309532356		21.1885530161

		1993		14662900000		118.4345		-475400000		-2064000000		1.00374		-2071719360		475400000		2071719360				12380598558.697		-401403307.313325		-1749253266.57351				401403307.313325		1749253266.57351				23.2393964519		19.8104772337		21.282454829

		1994		15807000000		123.6013		-219200000		-1566000000		1.01155		-1584087300		219200000		1584087300				12788700442.4711		-177344413.044199		-1281610549.40361				177344413.044199		1281610549.40361				23.2718278401		18.9936042363		20.9713833657

		1995		17012100000		130.0102		-543600000		-1989000000		0.94575		-1881096750		543600000		1881096750				13085204083.9873		-418121039.733806		-1446883975.25733				418121039.733806		1446883975.25733				23.2947479696		19.8512815173		21.0926780984

		1996		19066200000		136.1035		-599000000		-1761000000		0.973408		-1714171488		599000000		1714171488				14008603746.4136		-440106242.675611		-1259461724.34948				440106242.675611		1259461724.34948				23.3629375311		19.9025267164		20.9539502637

		1997		20901300000		141.5051		-759200000		-1956000000		1.10591		-2163159960		759200000		2163159960				14770704377.4394		-536517765.084085		-1528679856.76841				536517765.084085		1528679856.76841				23.4159116221		20.1006102324		21.1476703612

		1998		22560800000		145.7661		-91500000		-2151000000		1.13872		-2449386720		91500000		2449386720				15477398380.0074		-62771796.7346317		-1680354156.41909				62771796.7346317		1680354156.41909				23.4626466277		17.955016434		21.2422704155

		1999		24671500000		150.3031		-563100000		-2142000000		1.18622		-2540883240		563100000		2540883240				16414498436.8253		-374642971.435719		-1690506210.45075				374642971.435719		1690506210.45075				23.5214308323		19.7414840543		21.2482938538

		2000		26685300000		155.3159		-685500000		-2253000000		1.37068		-3088142040		685500000		3088142040				17181305970.6057		-441358547.321942		-1988297424.79682				441358547.321942		1988297424.79682				23.5670877675		19.9053681356		21.410544544

		2001		28741500000		159.527		,,		-2391000000		1.43871		-3439955610		0		3439955610				18016699367.5052		0		-2156346956.94146				0		2156346956.94146				23.6145649074		0		21.4916814033
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Déficit budgétaire nominal

Déficit budgétaire réel

Années
Source des données:World Development Indicators Database

En monnaie nationale

Graphique n°2: Evolution du déficit budgétaire en Tunisie
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Déficit commercial nominal

Déficit commercial réel

Années
Source des données:World Development Indicators Database

En monnaie nationale

Graphique 3: Evolution du déficit commercial en Tunisie
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Database: World Development Indicators Database and CHELEM

Graph n°4: Evolution of the three agregates in Tunisia
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Feuil1

		Années		PIB (lcu)		PIB déflateur		DB (lcu)		DC (usd)		TND/USD		DC (lcu)		DB(lcu)		DC(lcu)				PIB réel		DB réel		DC réel				DB réel		DC réel				Yt		Bt		Ct

		1971		881200000		21.29222		,,		-120000000		0.522917		-62750040		0		62750040				4138600859.84458		0		-294708771.560692				0		294708771.560692				22.1436236111		0		19.5014982116

		1972		1067500000		21.90687		-9500000		-140000000		0.477083		-66791620		9500000		66791620				4872900601.50081		-43365391.7697964		-304888922.972565				43365391.7697964		304888922.972565				22.3069552028		17.5851722563		19.5354580813

		1973		1151300000		23.78228		-17100000		-206000000		0.421596		-86848776		17100000		86848776				4840999264.99898		-71902273.4573809		-365182715.870808				71902273.4573809		365182715.870808				22.3003869961		18.0908184419		19.7159083777

		1974		1547800000		29.5839		-15400000		-100000000		0.436508		-43650800		15400000		43650800				5231899783.32809		-52055340.9117797		-147549173.705968				52055340.9117797		147549173.705968				22.3780402964		17.7678179589		18.8096720592

		1975		1741400000		31.06148		-25200000		-439000000		0.402267		-176595213		25200000		176595213				5606300794.42448		-81129424.6120919		-568534445.235707				81129424.6120919		568534445.235707				22.4471569441		18.2115562722		20.158572459

		1976		1933000000		31.96151		-62400000		-648000000		0.428775		-277846200		62400000		277846200				6047899489.10424		-195234830.895036		-869314997.945967				195234830.895036		869314997.945967				22.5229768568		19.089713653		20.5832161008

		1977		2191900000		35.04685		-132200000		-825000000		0.42895		-353883750		132200000		353883750				6254199735.49691		-377209364.036996		-1009744813.01458				377209364.036996		1009744813.01458				22.5565190327		19.7483109335		20.7329634755

		1978		2483900000		37.3126		-101200000		-846000000		0.416171		-352080666		101200000		352080666				6657000584.25304		-271222053.676238		-943597245.97053				271222053.676238		943597245.97053				22.6189348573		19.4184484296		20.6652099869

		1979		2922000000		41.18858		-139600000		-933000000		0.406462		-379229046		139600000		379229046				7094199411.58447		-338928897.281722		-920714057.148851				338928897.281722		920714057.148851				22.6825433028		19.6413009008		20.640660076

		1980		3540500000		46.46021		-98900000		-972000000		0.404954		-393615288		98900000		393615288				7620499347.72142		-212870324.951179		-847209446.535003				212870324.951179		847209446.535003				22.7541077357		19.1761937352		20.5574585025

		1981		4162000000		51.76166		-105500000		-960000000		0.493804		-474051840		105500000		474051840				8040700394.84823		-203818811.065951		-915835852.250488				203818811.065951		915835852.250488				22.8077820301		19.1327419761		20.635347706

		1982		4804400000		60.04749		-277400000		-1164000000		0.590687		-687559668		277400000		687559668				8001000541.40481		-461967685.909936		-1145026491.53195				461967685.909936		1145026491.53195				22.8028324385		19.9510055027		20.8586936104

		1983		5668100000		67.67396		-458800000		-1083000000		0.678767		-735104661		458800000		735104661				8375599713.68603		-677956484.296175		-1086244489.01764				677956484.296175		1086244489.01764				22.8485885197		20.3345936614		20.8059921611

		1984		6412400000		72.39841		-307300000		-1164000000		0.776833		-904233612		307300000		904233612				8857100591.02127		-424456835.447077		-1248968882.05142				424456835.447077		1248968882.05142				22.9044853009		19.8663208753		20.9455841535

		1985		7018300000		75.00267		-354200000		-885000000		0.834496		-738528960		354200000		738528960				9357400209.88586		-472249854.571844		-984670225.739964				472249854.571844		984670225.739964				22.9594333335		19.9730187564		20.7078173469

		1986		7160400000		77.64477		-510900000		-933000000		0.794029		-740829057		510900000		740829057				9221999112.11019		-657996668.674529		-954126152.991374				657996668.674529		954126152.991374				22.9448576745		20.3047104265		20.6763064565

		1987		8035300000		81.65955		-372100000		-729000000		0.828662		-604094598		372100000		604094598				9840000342.88702		-455672361.65274		-739772136.87805				455672361.65274		739772136.87805				23.0097215829		19.9372846041		20.4218527736

		1988		8660600000		87.95076		-326900000		-1095000000		0.857804		-939295380		326900000		939295380				9847100809.58937		-371685247.518043		-1067978696.26141				371685247.518043		1067978696.26141				23.0104429148		19.7335579453		20.78903363

		1989		9589900000		95.71619		-411600000		-1206000000		0.949321		-1144881126		411600000		1144881126				10019099172.2508		-430021295.247962		-1196120662.55458				430021295.247962		1196120662.55458				23.0277590256		19.8793452893		20.9023493758

		1990		10815700000		100		-585500000		-1677000000		0.878333		-1472964441		585500000		1472964441				10815700000		-585500000		-1472964441				585500000		1472964441				23.1042646192		20.187976741		21.1105428336

		1991		12028800000		107.0378		-704900000		-1200000000		0.924621		-1109545200		704900000		1109545200				11237899134.6982		-658552399.245874		-1036591932.94332				658552399.245874		1036591932.94332				23.1425577542		20.3055546496		20.7592041815

		1992		13705900000		113.1317		-419400000		-2037000000		0.884433		-1801590021		419400000		1801590021				12114995178.1861		-370718375.132699		-1592471447.87889				370718375.132699		1592471447.87889				23.2177097932		19.7309532356		21.1885530161

		1993		14662900000		118.4345		-475400000		-2064000000		1.00374		-2071719360		475400000		2071719360				12380598558.697		-401403307.313325		-1749253266.57351				401403307.313325		1749253266.57351				23.2393964519		19.8104772337		21.282454829

		1994		15807000000		123.6013		-219200000		-1566000000		1.01155		-1584087300		219200000		1584087300				12788700442.4711		-177344413.044199		-1281610549.40361				177344413.044199		1281610549.40361				23.2718278401		18.9936042363		20.9713833657

		1995		17012100000		130.0102		-543600000		-1989000000		0.94575		-1881096750		543600000		1881096750				13085204083.9873		-418121039.733806		-1446883975.25733				418121039.733806		1446883975.25733				23.2947479696		19.8512815173		21.0926780984

		1996		19066200000		136.1035		-599000000		-1761000000		0.973408		-1714171488		599000000		1714171488				14008603746.4136		-440106242.675611		-1259461724.34948				440106242.675611		1259461724.34948				23.3629375311		19.9025267164		20.9539502637

		1997		20901300000		141.5051		-759200000		-1956000000		1.10591		-2163159960		759200000		2163159960				14770704377.4394		-536517765.084085		-1528679856.76841				536517765.084085		1528679856.76841				23.4159116221		20.1006102324		21.1476703612

		1998		22560800000		145.7661		-91500000		-2151000000		1.13872		-2449386720		91500000		2449386720				15477398380.0074		-62771796.7346317		-1680354156.41909				62771796.7346317		1680354156.41909				23.4626466277		17.955016434		21.2422704155

		1999		24671500000		150.3031		-563100000		-2142000000		1.18622		-2540883240		563100000		2540883240				16414498436.8253		-374642971.435719		-1690506210.45075				374642971.435719		1690506210.45075				23.5214308323		19.7414840543		21.2482938538

		2000		26685300000		155.3159		-685500000		-2253000000		1.37068		-3088142040		685500000		3088142040				17181305970.6057		-441358547.321942		-1988297424.79682				441358547.321942		1988297424.79682				23.5670877675		19.9053681356		21.410544544

		2001		28741500000		159.527		,,		-2391000000		1.43871		-3439955610		0		3439955610				18016699367.5052		0		-2156346956.94146				0		2156346956.94146				23.6145649074		0		21.4916814033
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