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Abstract

One of the most important open macroeconomics issues, during the cur-
rent global economic turmoil and expanding recession, concerns the sustainabil-
ity of persistent budget and trade deficits. These deficits are most crucial due to
severe debt servicing costs, faced by today’s economies despite their develop-
ment level. Here, we present time series evidence, theoretically consistent with
the budget and trade deficit sustainability theory, using quarterly data over the
period 1995 up to 2007. We focus on the Cyprus Economy; where, previous re-
search on this issue has not been done, to the best of our knowledge. Our re-
sults confirm the fundamental sustainability of both deficits, for the specific time
period involved.
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1. Introduction

One of the hottest macroeconomic issues during the current economic tur-
moil concerns the sustainability of persistent current account deficits due to severe
debt servicing costs, faced by both industrial advanced economies and many de-
veloping countries as well. These threatening economic characteristics of today’s
global depression reinforce the question on the ability of a country to service and
repay its debt by avoiding default (Wickens and Uctum, 1993).

Public deficits have created increased borrowing requirements for Govern-
ments worldwide. More particularly, developed economies turn, basically, to do-
mestic borrowing, whereas developing ones turn to both domestic and foreign
capital. In any case, though, high deficit levels eventually lead to an accumulation
of debt, which forces a constant necessity for financial discipline and control over
the public deficit (e.g. Hakkio and Rush, 1991; Haug, 1991).

On the other hand, long-run persistent current account deficits tend to have
certain harmful effects on domestic economy, such as increase in domestic interest
rates relative to their foreign counterparts, so that an excessive accumulated exter-
nal debt burden is imposed on future generations. Much empirical research on the
US economy has been conducted verifying the aforementioned claims (e.g. Husted,
1992; Tanner and Liu, 1994; Liu and Tanner, 1995).

It is well known that over the last decade, the Cyprus economy has experi-
enced persistent current account deficits, partly due to its high dependence on im-
ported oil and the large consecutive increases in imported oil prices, so that its
current account deficit increased from 2.0% of GDP in 2003 to 5.9% in 2006.
However, if foreign lenders believe that the borrowers will not be capable of reim-
bursing their loans, borrowing abroad will be denied (Milesi — Ferreti et al., 1996a,
1996b). Thus, it is quite reasonable to investigate the sustainability issue of the in-
ter-temporal budget and trade deficits.

Despite the significant growth of the international literature on the investi-
gation of the dynamic characteristics of the so called «twin deficits» and their
sustainability properties, to the best of our knowledge, there is lack of empirical
evidence regarding the case of Cyprus. Accordingly, the objectives of this study
are i) to test for the sustainability of the Cyprus budget and trade deficits, thus
adding to the relevant literature and, ii) to differentiate from other empirical ef-
forts by using a time series technique more suitable and efficient in cases of
small data sets. Actually, the empirical analysis is carried over by means of the
ARDL cointegration methodology proposed by Pesaran and Shin (1999).
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The paper is divided into five consecutive sections. Namely, Section (2) de-
scribes briefly the deficits issue within the Cypriot Economy. Section (3), presents
the theoretical foundation of the sustainability concept for both deficits considered.
Section (4), next, briefly describes the fundamentals of the ARDL approach to
cointegration, which is also analysed in Appendix I. Section (5) is focusing upon
the data and empirical results; whereas, last section (6) provides a short summary
and conclusions subject. Appendix Il, presents all our econometric results, statis-
tics and related graphs.

2. A Brief Reference
to the Cypriot Deficits

Since 1990’s, Cyprus has enjoyed a steady economic growth around 4%
yearly, with low inflation and unemployment, along with a stable exchange rate.
The fiscal account, however, has been persistently at a deficit since 1970’s, and
during 1990’s the Cypriot economy faces increasing fiscal deficits partly due to
Custom’s Union Agreement and the reduction of the revenues from customs du-
ties, and wage increases. In fiscal years 1993 and 1994, deficit improvement is at-
tributed to the VAT rate increase from 5% to 8%.

Nevertheless, exogenous oil shocks along with partial loss of competitive-
ness in some sectors of the economy all reflect negatively upon the current ac-
count deficit. Thus, fiscal deficit and financing constitute a potentially major desta-
bilizing factor in the domestic economy, thus exerting pressure on the trade ac-
count (See, especially, Spanos et al., 1997).

Over the current decade, under the requirements of the Stability and
Growth Pact and along the lines of the Maastricht convergence criteria, the fiscal
deficit that peaked at 6.5% of GDP in 2003 has been reduced to 1.2% of GDP in
2006. Accordingly, public debt, that exceeded 70% of GDP in 2004, declined to
65.2% in 2006.

On the other hand, Cyprus is a small open economy, highly dependent on
imported oil. As a consequence, the large consecutive increases in oil prices of
the recent past have affected its current account deficit, which increased from
2.0% of GDP in 2003 up to 5.9% in 2006. Moreover, the structural reforms set out
in the National Lisbon Programe should be implemented in order to increase di-
versification of the economy into high value added activities, the promotion of re-
search and development, and the strengthening of the competitive environment.
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3. The Concept of Sustainability:
Basic Theoretical Issues

3.1. Budget Deficit Sustainability

The more widely acceptable definition of sustainability is based on the con-
cept of inter-temporal budget constraint, which states that the present value of
debt, at the limit, tends to zero.

Let us suppose then that the deficit is financed with government bonds ma-
turing in one year. This means that in every time period, government faces the fol-
lowing national budget constraint:

Where:

G equals public spending not including debt servicing costs; that is, public
consumption plus transfer payments; r equals the real interest rate per period; B
equals the accumulated debt, and R being the public receipts.

Consecutive substitutions in (1) above, give the following relation for the in-
ter-temporal budget constraint:

o~ S S

B, = ZH(1+rt+i)_1(Rt+s = Gpg)+ lim H(1+rt+i)_1 Bi.s- 2

$=0i=1 S o

At this point, two hypotheses accrue: (a) real interest rate is stable, with av-

erage value r, and (b) the real supply of bonds has an annual rate of change that,

on average, is no higher than the average interest rate r. Based on these two hy-
potheses we have:

lim(1+r)°B,, s =0. ®))
S—o0
The above formula (3) essentially states that the present value of the debt
tends to zero. Additionally, it states that the government does not have the option
of continually creating deficits. However, Hamilton and Flavin (1986) claim that (2)
and (3) before do not exclude the existence of a constant permanent fiscal deficit.
As long as deficits are such that they push debt at a rate less than that of the in-
terest rate, (3) will be satisfied.

Alternatively, according to Hakkio and Rush (1991), sustainability of accu-
mulated debt can be estimated using the following regression:

Ri = ay+ Gy + Uy, (4)
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Where:

By <1, checking whether R, and G; form a co-integration relationship. It
can be shown that (Quintos, 1995):

* the deficit is sustainable, in the «strict sense», if and only if the R, and
G; series, which are I(1), are co-integrated and f; =1;

* the deficit is sustainable, in the «weak sense», if the R, and G; series
are co-integrable and 0 < 3, < 1;

e the deficit is not sustainable if B; < 0.

Sustainability in the «strict sense» (i. e. «strong sustainability») means that
the limitation of the budget is valid and, at the same time the un-prepaid debt B, is

/(1). Sustainability in the «weak sense» (i. e.: «weak sustainability») means that
the limitation is valid but the B, is magnified at a rate that is lower than the growth

rate of the economy, which approaches the average real interest rate. Even if this
latter situation is consistent with sustainability, it may have consequences which
affect the government’s ability to negotiate its debt and, for this reason it is the
least desirable scenario. A deficit which is not sustainable is one where B; is

stated as developing at a rate equal to or greater than the rate of growth of the
economy, such that it contravenes the inter-temporal budget constraint.

3.2. Trade Deficit Sustainability

Next, according to Hakkio and Rush (1991) and Husted (1992), an econ-
omy’s external sector can be described by the following identity:

Where:

M, represents country’s imports of goods and services, without «sinking
funds» (that is, interest plus debt) described by the second term (1+/;)D;_y; X;
describes the country’s exports of goods and services, whereas D; is the coun-
try’s external borrowing at time t.

Hence, the inter-temporal foreign sector constraint becomes (Hakkio &
Rush, 1991; Husted, 1992):

Dy = 3. d,(X, ~M,)+ lim d,D,,, (6)
t=1 n—oo
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With d; being the future external surpluses discount coefficient. In (6)

above, with the second term becoming zero, the external borrowing equals the
present value of X; —M;.

Assuming an inter-national interest rate stationary at average price |, adding
and subtracting from (5) iD,_;, we get:

M, +iD,_y = X, + 3 A7(AX,, j—AE, ) +lim "D, (7)
j=0 J=

Where:

E = M, +(i; - I)D;_4, whereas the left part of (7) corresponds to the total ex-

penses for imports and interest payments. Assuming non-stationary X and E time
series at their levels, but stationary at first-differences, (7) above can be trans-
formed as follows:

M, +iD,_y = a+ X, +imA*/D,,; +e, (8)
]:oo
Subtracting X, from both sides of (8) and multiplying by (—1), the left side
becomes:

(X¢ =M, =it Dy 4).
Assuming that:

Iin]j_/}::j D,,; =0,
we get:
X; = a+ MM, + e, 9)
Where:

MM, = M; +i;D,_; represents import expenses plus interest payments.
Thus, we fundamentally question whether imports and exports time series become
cointegrated. If long-run cointegration is justified, then we claim that external sec-
tor debt (or, in fact, the trade deficit) becomes stable; that is, sustainable (Hakkio
and Rush, 1991).

In (9) above, following Hakkio and Rush (1991), S must equal 1 and e&;

must be stationary for an economy to achieve sustainability of its external sector
debt (i.e. trade deficit sustainability). Nevertheless, sustainability holds even if g

gets less than unity, but then the un-prepaid net present value of the external debt
faces unbounded increase.
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4. Methodology
and Model Structure

The autoregressive distributed lag (ARDL) approach to cointegration ap-
plied in this paper is a relatively new technique for detecting possible long-run rela-
tionships among economic variables. The ARDL approach is a more efficient
technique for determining cointegrating relationships in small samples. An addi-
tional advantage of the ARDL approach is that it can be applied irrespective of the
regressors’ order of integration (Pesaran and Shin (1999)); that is, it can be ap-
plied regardless of the stationary properties of the variables in the sample, thus al-
lowing for statistical inferences on long-run estimates which are not possible under
alternative cointegration techniques. Hence, we are not concerned whether the
applied series are /(0) or I(1). The general form of the ARDL model (Pesaran and
Shin, 1999) is defined as:

D(L)y; = +ayw, + (L) xy + Uy, (10)
Where: (L) =1-37,@,L' and A(L) =Y, 5L,

with (L) being the lag operator and (w;) being the vector of deterministic variables

such as the intercept, seasonal dummies, time trends or any exogenous variables
(with fixed lags). This approach follows three steps; namely, step one is the estab-
lishment of the long-run relationship between the variables (unrestricted error cor-
rection mechanism regression). Step two is the estimation of the ARDL form of
equation (1), where the optimal lag length is chosen according to the Akaike In-
formation Criterion (AIC) or the Schwarz Bayesian Criterion (SBC). Step three re-
fers to the estimation of error correction equation, using the differences of the vari-
ables and the lagged long-run solution, where the speed of adjustment of the equi-
librium is determined.

5. Data
and Empirical Results

Our empirical analysis engages quarterly data of the Cyprus economy,
taken from the IFS (IMF) database and the period covered runs from 1995,
1% quarter to 2007, 3¢ quarter. For the case of the budget deficit sustainability, the
involved variables are the log of the nominal government spending (LGS) and the
log of the nominal government revenues (LRS). For the case of the trade deficit
sustainability, we use the log of the country’s exports (LXS) and, the log of the
country’s imports (LMS), accordingly. All four variables are de-seasonalized.
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Instead of employing the traditional methodology proposed by Johansen
(1988 and 1989), which requires non-stationary variables of integration order 1(1),
we apply the ARDL Cointegration method proposed by Pesaran (1992). Actually,
the ARDL method has the advantage to avoid the problem of pre-testing for the
order of integration of the individual series; besides, ARDL is a single equation es-
timation technique and requires the estimation of a fairly smaller number of pa-
rameters compared to the Johansen’s method. Consequently, ARDL proves to be
more efficient when small data samples are available.

As is usual in the empirical analysis, in the first step of the empirical analy-
sis we examine the integration properties of the variables involved by means of
the conventional Augmented Dickey-Fuller (ADF) test. It should be noted that sta-
tistical inference with non-stationary data might lead to invalid results. The results
(Table 1), suggest that all variables are non-stationary when tested in log-level
form, regardless of the existence of an intercept or both an intercept and a linear
trend, in the testing equation. Furthermore, when the variables are considered in
first-difference form, all of them exhibit stationary properties. Since the variables
are integrated of order one, /(1), we proceed with testing for sustainability through
the examination of the joint integration properties of the series by applying the
ARDL cointegration methodology.

5.1. Budget Deficit Sustainability

We start our analysis with the budget deficit sustainability case by testing for
the existence of a possible long-run equilibrium relationship (cointegration) with
long-run causality running from government spending (LGS) towards government
revenues (LRS). In the first step, we estimate the unrestricted error correction (EC)
model described below and, apply an F-test on the group of the lagged level vari-
ables. The specific form of the model follows.

n n
OLRS, =y + 2fi0LAS,_; +3.9,0LGS ) +ALRS. 1+ LGSy + ey (11)
/= /=

where, the parameter A,,(i =1,2) is the corresponding long-run multiplier, while
the parameters f;,g;, are the short-run dynamic coefficients of model.

The optimal lag structure of the model is chosen based on the Akaike In-
formation Criterion (AIC), using a max lag length of two periods. The F-test on the
group of the lagged level variables along with the critical value bounds are pre-
sented in Table (2). Actually, the reported F-value is found slightly lower from the
upper critical value bound and hence the evidence is inconclusive. In such a case,
we can proceed as if we had detected cointegration and justify our decision later,
based on the estimated error correction term at the third step of the ARDL meth-
odology as it is described in Section 4.
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Considering cointegration among the involved variables, we proceed with
the estimation of the appropriate ARDL model. The optimal ARDL (2,0) specifica-
tion has been chosen based on the AIC and is presented in Table (3). The corre-
sponding diagnostic tests validate the estimates, while the plots of the correspond-
ing CUSUM and CUSUMSAQ tests, based on the recursive residuals (Graph 1),
identify long-run structural stability for the model’s coefficients.

The estimated long-run coefficients from the implied ARDL structure are re-
ported in Table (4). The estimates reveal strong long-run causal effect (at a
smaller than the 1% level of statistical significance) directed from government
spending towards government revenues. Next, we apply a Wald’s test to check
whether S =1, i. e. whether strong or weak sustainability holds. The Wald—test,

reported in Table (5), suggests that the null hypothesis cannot be rejected (p-value
less than 10%) and consequently, we could consider that there is evidence is in
favor of the existence of strong sustainability.

Finally, Table (6) presents the estimates of the respective Error Correction
(EC) specification. The existence of a long-run causal relationship among the ex-
amined variables is now clearly confirmed and our decision to proceed despite the
inconclusive outcome of the previously reported F-test is now indirectly justified.
Actually, the coefficient of the lagged EC term is found statistically significant (the
p-value of the applied t-test is smaller than the 1%) and has the correct sign sug-
gesting that any deviation from the long-term equilibrium path is corrected by
39 percent per quarter.

5.2. Trade Deficit Sustainability

Along the same lines, we proceed next on the evaluation of the trade deficit
sustainability. Tables (7—11) apply here. Accordingly, we test for the existence of a
possible long-run equilibrium relationship with long-run causality running from coun-
try’s imports (LMS) towards country’s exports (LXS). In the first step here, we estimate
the unrestricted error correction (EC) model described below and, apply an F-test on
the group of the lagged level variables. The specific form of the model follows.

n n
dLXS; = ay + 2 b;dLXS,_; +3 c;dLMS y +4LXS, 1 + LLMS, 1 + ey, (12)
j=1 j=1

where, the parameter A,,(i =1,2) is the corresponding long-run multiplier, while
the parameters b;,c;, are the short-run dynamic coefficients of the model.

The optimal lag structure of the model is chosen based on the Akaike In-
formation Criterion (AIC), using a max lag length of four periods. The F-test on the
group of the lagged level variables along with the critical value bounds are re-
ported in Table (7). The evidence is in favor of the existence of a long-run equilib-
rium relationship with long-run causality running from LMS towards LXS.
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Having detected cointegration among the involved variables, we proceed
with the estimation of the appropriate ARDL model. The optimal ARDL (4,0) speci-
fication has been chosen based on the AIC and is presented in Table (8). The cor-
responding diagnostic tests validate the estimates, while the plots of the corre-
sponding CUSUM and CUSUMSQ tests, based on the recursive residuals
(Graph 2), identify long-run structural stability for the model’s coefficients.

The estimated long-run coefficients from the implied ARDL structure are re-
ported in Table (9). The estimates reveal strong long-run causal effect (at a
smaller than the 1% level of statistical significance), directed from country’s im-
ports towards country’s exports. Next, we apply a Wald’'s test to check whether
B =1, i. e. whether strong or weak sustainability holds. The Wald-test, reported in

Table (10), suggests that the null hypothesis cannot be rejected and consequently
the evidence is in favor of the existence of strong sustainability.

Finally, Table (11) presents the estimates of the respective Error Correction
(EC) specification. The existence of a long-run causal relationship among the ex-
amined variables is confirmed once again, since the coefficient of the lagged EC
term is found statistically significant (the p-value of the applied t-test is smaller
than the 1%) and has the correct sign suggesting that any deviation from the long-
term equilibrium path is corrected by 75 percent per quarter.

6. Summary
and Conclusive Remarks

Summarizing our work, we restate that using quarterly data over the 1995—
2007 period for the

Cyprus economy, our analysis attempts to investigate both the budget and
trade deficit (known as «twin deficits») for sustainability using the ARDL approach
to Cointegration.

Our conclusions provide substantial statistical evidence that over the exam-
ined time span and before the current explosion of the global economic recession,
the Cypriot economy shows clearly that both budget and trade deficit sustainability
holds. Nevertheless, Cyprus accession to the EU along with its full participation to
the eurozone financial markets, and definitely the accelerating international reces-
sion, all demand much further econometric analyses to verify (or, transform) the
aforementioned results.

It is well known that the term «twin deficits» started to worry economists in
the early 80’s in US, during the Reagan administration, when both budget and
trade deficits soared dangerously. It is standard macroeconomics, however, that
budget deficits lead to trade deficits only if budget deficits are indeed larger than
net private (domestic) savings. Actually, there is an ongoing debate regarding the
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existence of a possible causal link between budget and trade deficits, such that
the issue itself remains an open research question.

Finally, a serious economic challenge for the Cypriot economy is the aging

related public expenditure that threatens the long-run sustainability of public fi-
nance. Hence, increasing productivity, maintaining wages at competitive levels
and promoting disciplined fiscal policies can restrain current account deficits.

10.

11.
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Appendix |

ARDL Method: A brief Theoretical Description

The augmented autoregressive distributed lag model ARDL(p, q1, g2,...,gk) is
given by

k
o(Lp)y; =2 Bi(Lg;)xi + ' w; +uy, (A1)

i=1
where P(Lp) =1-@L— L —...—p,LP, (A2)
Bi(Lg))=Bio + Bul + ...+ Bg L9, i=12..k (A3)

w; is a sx1 vector of deterministic variables (intercept, dummies, trend, exoge-
nous variables with fixed lags) and L is a lag operator defined as L'y, = y;_,.

At the first step the procedure estimates a total of (m+1 )k” different ARDL
models, by means of the OLS method, for all possible values of p (p = 0,1,...,m),
q(q=0,1,..,m)and i (i=1,...,k). The maximum lag length can be determined
by the researcher though the frequency of the data is crucial. The appropriate
ARDL specification can be then chosen by means of alternative criteria such as
the Akaike Information Criterion (AIC), the Schwarz Bayesian Criterion (SBC),
the Hannan and Quinn (HQC), the R? and others.

The long run coefficients for the response of y; to a unit change of x; are
estimated by (Pesaran et al, 1997, pp. 393-394):
o Biﬁ,é/) _ Bio + Bis +"'+'Bi§f

e ALLTE AP , =12k (A4)
pLp)  1-¢1— P —...— P

where p and q;, i=1,2,...,k are the selected values of p and gi. The long run

coefficients associated with the deterministic and exogenous variables with fixed
lags are estimated by

. 8(P,G, oy §

W= (:f) G Aq2 qk’\) , (A5)
1-01—Po—...—

where 6(D,dy,0s,-..,0x) denotes the OLS estimates of & in (A1) for the selected

ARDL specification.
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The ECM representation associated with the implied ARDL model can be ob-
tained by writing (A1) in terms of the lagged levels and the first differences of y,,
Xity....,Xst @Nd Wy

Based on (A4) and (A5) the error correction term EC; is defined by

k A ~
ECi =y, -2 0:xy —y'w,. (AB)
i=1
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Appendix 1l

Budget Deficit Sustainability

Table 1
Unit-Root Tests for the Variables
Table 1
Augmented Dickey-Fuller (ADF) Unit Root Tests
. Levels
Variables Without Trend With Trend
LRS (2) 0.720 -2.784
LGS (2) 0.484 -1.859
LXS (2) -0.826 -2.980
LMS (2) -0.647 -2.313
Critical
Values at 5% -2.293 -3.511
Variables First Differences
Without Trend With Trend
DLRS (1) -6.939 -7.192
DLGS (1) -7.616 -7.642
DLXS (1) -5.412 -5.330
DLMS (1) -7.025 -6.913
Critical
Values at 5% -2.928 -3.514

Notes:

1) The number of lags (indicating in the parentheses in the first column), used for the cal-
culation of the ADF statistics, is based on the Schwarz Bayesian Criterion (SBC) provided

by Microfit.



42 Athanasios L. Athanasenas, Constantinos Katrakilidis, Panagiotis Pantelidis
Budget & Trade Deficit Sustainability:
The Case of Cyprus

Table 2

Testing the Existence of a Long Run Relationship

Bounds
Depe_ndent K AIC F-Statistic | Intercept | Trend Testing Outcome
Variable Lags (at

90%)

Lower:
FLRS/ | (| 4 | F36)= | . N 4042 1 No clear
LGS) 4.551[.016] U . | evidence

pper:

4.788
Table 3

Autoregressive Distributed Lag Estimates

Autoregressive Distributed Lag Estimates
ARDL(2,0) selected based on Akaike Information Criterion
ok >k 3 3 sfe sfe sfe s sfe e she s she sfe ke sheshe sk she st sfesie sk she she sk sk skesfe sfe sfe st sk sk sk st sk sieske sk sk stesie sk sk sk skeoske sk sk sk stk sk sk skoloiokoskoskoskotolotokoskolololokskokosk
Dependent variable is LRS

45 observations used for estimation from 1996Q1 to 2007Q1
St sk sk s sfe she sfe s sheshe she she she sfe s sheshe she she st stesteoske she she st sk sheste she sfe sk sheske sk sk sheste s sheske she sk st s steske she stk steske st ste sk stttk sk steoteostotokoskokotototoleokolokokolkolokosk

Regressor Coefficient Standard Error T-Ratio[Prob]

LRS(-1) 12671 12675 .99966][.323]

LRS(-2) 47635 12766 3.7313[.001]

LGS 49314 .14582 3.3819[.002]

C .016396 .013347 1.2284[.226]

ok >k 3k 3 sfe sfe sfe s sfe e she s s sfe ke sheshe she sk ste sfesie sk she she sk sk skesfe sfe sk st sk sk sk st sk sieske s sk stesie sk sk sk skl sk sk sk ik sk sk skolookoskoskokotololokoskololokoksokosk
R-Squared 92828 R-Bar-Squared 92303
S.E. of Regression .083217 F-stat. F( 3, 41) 176.8796[.000]
Mean of Dependent Variable .026143 S.D. of Dependent Variable  .29995
Residual Sum of Squares .28393 Equation Log-likelihood 50.1262
Akaike Info. Criterion 46.1262 Schwarz Bayesian Criterion 42.5128
DW-statistic 1.9742

st sfe ke sfe s she s s she ke s st sk s st sheske st sheske st sfeshe ke sfesfeske sfesfeshe sk s she sk st sfe sk st skl stestesk sk stk stk ksl skostesleokosiolokok stk stoelolokoskolok skeloksielokor

Diagnostic Tests
St sk st sk st sk sk sk sk steske st s skt skt sk st sk skt skt sk stk stk stk sk skoskokosk stk skeotestoiosteotoskostokokokokokoskor stk kot kol kol skokok skoloskolosoloskoekokokokskokk

* Test Statistics * LM Version N F Version *
s sk sk sfe sk sk sk sk she sk sk sk sfeoske sk skeske sk sk sk sk skeoske sk s sk ske skeske sk sk sk skeoske skeoske skeosk sk sk sk sk skeoske skeoske sk sk sk sk sk ske sk sk sk sfeoske skeoske stk skeoskeoske skoskeoskosk skt skokokoskoskoskok sk

* A:Serial Correlation CHSQ( 4)= 2.7425[.602] F( 4, 37)= .60031[.665]
* B:Functional Form CHSQ( 1)= .088206[.766] F( 1, 40)= .078559[.781]
* C:Normality CHSQ( 2)= .99541[.608] Not applicable

* D:Heteroscedasticity CHSQ( 1)= .14159[.707] F( 1, 43)= .13573[.714]

ot sfe ke sfe s she s s she ke s sfe sk s st sheske st sfeske siesfeshe ke sfesfeske sfesfeshe sk s she sk st sfe skl steskeok stestesk sk stk stestek ksl sk stesleoskosiolokok stk stelolokokolokskoloksioelokor
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Table 4
Estimated Long Run Coefficients using the ARDL Approach

Estimated Long Run Coefficients using the ARDL Approach

ARDL(2,0) selected based on Akaike Information Criterion
ke sk st sk sk sfe she sk ske ook st sfe she sk st sk sfe sfe sfe sk sk sk sk sfe sfe sk sieosie sk sfe st she sk sk sk st sfe st she sk sk s st sfe skeoske sk sk sk sfe sheske st sk st she sk st stk sk st stttk sk sfesteokoskoko sk sletokok
Dependent variable is LRS

45 observations used for estimation from 1996Q1 to 2007Q1
Sk sk st st she sk sk sk sk sheske sie sk sk sk sfe sk sk stesie sk sk sk sk stk sk st she sk sk sk sk sieoske sk sk sk stk sk ik sk sk sk sk sk sieske sk sk sk sk stk st sk sk sk skt ik stk sk sk sk skolokokokokoskor ko

Regressor Coefficient Standard Error T-Ratio[Prob]
LGS 1.2423 .14068 8.8311[.000]
C .041305 .040150 1.0288[.310]

st she sfe st she sfe e sfe s she st she sfe s she sfesie she sfeshe sfe s sfe s she s she sfesie she sfeshe sfe s sfe steshe sfe st sfe sfesie sfeske she sfeshe st sk sfe sieshe stk sfeke sk sfeske st sfeosieskeosteoteosiotolosoloskoiololorsiolok

Table 5

Wald test of restriction(s) imposed on parameters

IBased on long run ARDL regression of LRS on:

LGS C

45 observations used for estimation from 1996Q1 to 2007Q1

ok >t st sk sk sk sk st sk stk sk sk sk sk sk sk sk stk sk sk sk sk stk sk sk s sk stk sk sk sk sk sk stttk sk skosk sttt sk sk sk sk stk sk sk sk sk skokokoskoskosk sk skokoroskoskskoekoskoroskok
Coefficients Al to A2 are assigned to the above regressors respectively.

List of restriction(s) for the Wald test:

al=I;
ok sk st sk sk sie sk sk sk steoste s sk sk sk sk sk sk she st sk sk sk sk sk sk sieosie sk sk sk sk sieoste st st sk skeoste sk sk sk sk sk skeoskeoste sk sk sk skeoske sttt sk sk sk stttk sk stttk skeskokokotolokoskoekoskok
Wald Statistic CHSQ( 1)= 2.9677[.085]

st sfe sfe st she sfe e sfe s she st she sfe s she sfesie she sfeshe sfe s sfe s she st she sfesie she sfeshe sfe s sfe sieshe sfe st she stesie sfeske sfe sfeshe st sk sfe sieshe stk sfeske sk sfeske st st sieske sieoteosteotolosoloskoioloiorskolok
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Table 6
Error Correction Representation for the Selected ARDL Model

Error Correction Representation for the Selected ARDL Model
ARDL(2,0) selected based on Akaike Information Criterion
Sk sk st sk she sk sk sk sk sheske sie she sk sk sfe sk sk stesie sk sk sk sk stk sk sie st sk stk sk kst sk sk sk stk skt sk sk sk sk sk sieske sk sk sk sk sttt sk sk sk kool stk kot sk skolokokokokoskorskor
Dependent variable is dLRS

45 observations used for estimation from 1996Q1 to 2007Q1
ok >t st sk sk sk sk st sk stk sk sk sk sk s sk sk stk sk sk sk sk stk sk sk sk sk stk sk sk sk skotoiotkosk sk sk sk sttt sk sk sk st stk sk sk sk sk koo skosk sk skokokokoskosk skl

Regressor Coefficient Standard Error T-Ratio[Prob]
dLRS1 -47635 12766 -3.7313[.001]
dLGS 49314 14582 3.3819[.002]
dC 016396 .013347 1.2284[.226]
ecm(-1) -.39694 13023 -3.0480[.004]

ot o s st o st s sfe sk sk sk sk sfe s sk sheoke she st she sfe sk st sk she st ke sk she steske sfe sk sk sk sk sfe sk sk stk sk she st sk st sk sl sk sk stk sk sl stesk skeskesle stk skl stk seokosk ek ok sokok

ecm =LRS -1.2423*LGS -.041305*C

ot o s st she st e sfe sk sk sk sk sfe s sk sheoke she st she sfe sk she sk sk sie sk sk she steske sfe sk sk sk sk sfe sk st stk sk she stesk sk sk sl sie sk stk sk sl stesk steskesle stk stk stk seokosk ek seoksokok

R-Squared 54772 R-Bar-Squared 51462
S.E. of Regression .083217 F-stat. F( 3, 41) 16.5505[.000]
Mean of Dependent Variable 020725 S.D. of Dependent Variable  .11945
Residual Sum of Squares .28393 Equation Log-likelihood 50.1262
Akaike Info. Criterion 46.1262 Schwarz Bayesian Criterion  42.5128
DW-statistic 1.9742

ot o s st sk sfe e sfe sk sk sk sk sfe s sk sheoke she st she sfe sk she sk sk sie ke sk sk steshe sfe sk sk sk sk sfe sk st stk shesk sl sfesk st sk sl sk sk stk sk sl stesk steskesle stk stk stk seokosk ek sleoksokok
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Graph 1
Plot of Cumulative Sum of Recursve Residuals
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Trade Deficit Sustainability

Table 7
Testing the Existence of a Long Run Relationship
Bounds
Depe_ndent K AIC F-Statistic | Intercept | Trend Testing Outcome
Variable Lags (at
90%)
Lower:
F(LXS/ F(2, 36)= 4.042 | Cointegration
tms) || 1 | s321p0091 | YeS | No | ypper: Exists
4.788
Table 8

Autoregressive Distributed Lag Estimates

Autoregressive Distributed Lag Estimates
ARDL(4,0) selected based on Akaike Information Criterion
o ke st sfe sk sfe sk sk she s sfe ke sfeske sfeske sk s sieste sk sfeskeok sk sfesk sk sk skt sk sk skeok sholkosteosk stk siokostok koo siok sk skokok siokotolokokok sokotolkokosloksoksiolokok
Dependent variable is LXS

45 observations used for estimation from 1996Q1 to 2007Q1
3 >k e sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt sk sk sk sk sk sk skoske sk skoskeske sk kst sk skoske sk stk sk skl sk sk kol skt skt sk skoskesk sk kot sk kol skotolokokolokokokolokokokokskokok

Regressor Coefficient Standard Error T-Ratio[Prob]

LXS(-1) .36845 12334 2.9872[.005]

LXS(-2) .014055 15263 .092085[.927]

LXS(-3) -.60421 15433 -3.9152[.000]

LXS(-4) 46622 12585 3.7046[.001]

LMS 71920 14612 4.9219[.000]

C 0085695 .0098536 .86968[.390]

S sfe s sfe e sfe s s sfe sfeshesie sfeske sfesfe e she shesteshe shesteste sheste sfeste sk ste sfesfe st sfeste sk steote stesteosteste sttt sttt steoskosteot stttk skotolostoloiotokololkoskolokolokoelokosioloiolkor sk
R-Squared .94796 R-Bar-Squared 94129
S.E. of Regression .050226 F-stat. F( 5, 39) 142.0983[.000]
Mean of Dependent Variable .032191 S.D. of Dependent Variable 20729
Residual Sum of Squares .098383 Equation Log-likelihood 73.9727
Akaike Info. Criterion 67.9727 Schwarz Bayesian Criterion 62.5528
DW-statistic 1.6540

ot st s she sk sk st sk sk skesksk sk sk stttk stk skoskokok sk sk skeskoskosk skl stttk ik skekokokokolk skoskokokolkoskoskokokokosiok skoskokokokok skoekoskokolokosk skokokokok skekskokok

Diagnostic Tests

*  Test Statistics * LM Version * F Version *
s e e s s ek et sttt st sl s ol sttt sl st ot s ot sl ok s stk et stk sl

* A:Serial Correlation CHSQ( 4)= 4.9696[.290] F( 4, 35)= 1.0863[.378]
* B:Functional Form CHSQ( 1)= 2.0788[.149] F( 1, 38)= 1.8404[.183]
* C:Normality CHSQ( 2)= .88844[.641] Not applicable

* D:Heteroscedasticity CHSQ( 1)= .29873[.585] F( 1, 43)= .28736[.595]

st st sfe e sfe sk st s sfeshe s s s st sfesheshe sk stesi s sheshe ke sk st shesfeshe sk sk st shesfeske sk sk sfesheste ke skt st shesheske s s stesteskeske stk sk skesteske skl st stk stk sk skokoskokok skekokokok




JOURNAL 47
OF EUROPEAN ECONOMY
Vol. 9. Ne 5. 2010

Table 9
Estimated Long Run Coefficients using the ARDL Approach

Estimated Long Run Coefficients using the ARDL Approach

ARDL(4,0) selected based on Akaike Information Criterion
Sk >k st st she sk sk sk sk sheske sie she sk ske sk sk sk stesie sk sk sk sk stk sk sie st sk sk sk sk sieske sk sk sk stk sk skt sk sk sk sk sk sieske sk sk sk sk stk st sk sk sk sttt stk stk sk skotokokokokoskorskok
Dependent variable is LXS

45 observations used for estimation from 1996Q1 to 2007Q1
ok >t st sk sk sk sk sk sk stk sk sk sk sk sk sk sk stk sk sk sk sk stk sk sk sk sk skokeoskeok sk sk sk sk skokokokosk sk sk sk skokokosk sk sk sk sk stk sk sk sk sk koo skoskoskoskoskokokoskokskoek koo

Regressor Coefficient Standard Error T-Ratio[Prob]
LMS 95198 .048003 19.8316[.000]
C 011343 .014390 .78823[.435]

st she sfe st she sfe e sfe s she st she sfe s she sfesie she sfeshe sfe s sfe s she st she sfesie she sfeshe sfe s sfe steshe sfe siesfe sfesie sfesfe sfe sfeshe sfe sk sfe sieshe st st sfeke sk sfeske st sfe stk steoteostotok soloskoiololorskolok

Table 10
Wald test of restriction(s) imposed on parameters

Wald test of restriction(s) imposed on parameters
Sk sk st sk she sk she sk sk sheske sie she sk sk sfe sk sk stesie sk sk sk sk stk sk sie st sk sk sk sk sieoske sk sk sk skeoske sk kst sk sk sk sk siesieske sk sk sk sk stk st sk sk sk sttt stk stk skokolokokokokoskor ko
Based on long run ARDL regression of LXS on:
LMS C
45 observations used for estimation from 1996Q1 to 2007Q1
Sk sk st sk she sk sk sk sk sheske sie she sk sk sfe sk sk stesie sk sk sk sk stk sk sie st sk sk sk sk sieoske sk sk sk stk sk skt sk sk sk sk sk sieske sk sk sk sk stk st sk sk sk sttt stk sk sk sk skolokokokokoskor ko
Coefficients Al to A2 are assigned to the above regressors respectively.
List of restriction(s) for the Wald test:

al=I;
ke sk s sk sk sfe she sk ske oo st sfe she sk sk sk sfe sfe sfe sk sk sk sk sfe sfe sk siesie sk sfe st she sk sk s st sfe st ste sk sk sfe st sfeskeoske sk st sk sfe sheske st stk st sheske stttk sk st stttk sk sfesieokeoskokoskostekokok
Wald Statistic CHSQ( )= 1.0009[.317]

ot o s st sk st s sfe sk sk s sk sfe s sk sheoke she st she sfe sk she sk sk sie ke sk sk steske st sk sk sk sk sfe kst stk shesk sl steske st sk sk sk sk stk sk sl stesk skeskesle stk skl stk seokosk ek soksokok
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Table 11
Error Correction Representation for the Selected ARDL Model
Error Correction Representation for the Selected ARDL Model
ARDL(4,0) selected based on Akaike Information Criterion
Dependent variable is dLXS
45 observations used for estimation from 1996Q1 to 2007Q1
Regressor Coefficient Standard Error T-Ratio[Prob]
dLXS1 .12393 .14523 .85334[.399]
dLXS2 13799 .14251 .96828[.339]
dLXS3 -.46622 12585 -3.7046[.001]
dLMS 71920 .14612 4.9219[.000]
dcC 0085695 .0098536 .86968[.390]
ecm(-1) -75549 15218 -4.9644[.000]
ecm =LXS -95198*LMS -.011343*C
R-Squared .64204 R-Bar-Squared 59615
S.E. of Regression .050226 F-stat. F( 5, 39) 13.9903[.000]
Mean of Dependent Variable  .015500 S.D. of Dependent Variable .079035
Residual Sum of Squares .098383 Equation Log-likelihood 73.9727
Akaike Info. Criterion 67.9727 Schwarz Bayesian Criterion  62.5528
DW-statistic 1.6540
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Graph 2

Plot of Cumulative Sum of Recursve Residuals
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Plot of Cumulative Sun of Squares of Recursive Residuals
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