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Abstract Recently a new direction on the relation between the exchange rate and

the trade balance has emerged where the emphasis is on application of asymmetry

analysis and nonlinear models. Whereas, the linear models have failed to provide

strong support for the J-curve effect, the nonlinear models have proved to be

fruitful. We add to this later literature by estimating bilateral trade balance models

of Tunisia with her six large partners. The results reveal that exchange rate changes

do have short-run asymmetric effects in all six models, short-run adjustment

asymmetric effects in three models, and significant long-run asymmetric effects in

three models.
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1 Introduction

In August 2016, the Central Bank of Tunisia (BCT) recommended the urgent

development of an action plan to control the high level of trade deficit. Indeed, the

evolution of Tunisia’s trade was strongly impacted before its revolution by the

changes in commodity prices in 2008 as well as by the financial crisis and the

slowdown in economic activity in EU. Additional factors affecting Tunisia’s trade

deficit includes security related issues in 2011, dysfunction of main industrial sector

of Gafsa’s phosphate, strong demand for imported products in 2012 followed by a

slight slowdown in 2013, and the impact of the terrorist attacks in 2015 and 2016.

The recent deterioration in Tunisia’s trade balance is accompanied by an acute

depreciation of the dinar against the dollar, euro, and British pound. In order to

visually observe the link between depreciation of the dinar and path of Tunisia’s

trade balance with each partner, we plot them in Fig. 1.

As can be seen from the figure while the dinar has depreciated against all three

currencies involved, we only see improvement in its trade balance with France. The

question we seek to answer is: Why Tunisia’s trade balance has not responded

favorably to real depreciation of its currency, dinar? Clearly, deterioration of the

trade balance could be due to other factors that are not accounted for such as level of

economic activities. Will the trade balance improve after we account for its other

determinants? Even if the aggregate trade balance of Tunisia has not responded to

dinar depreciation, will the same pattern continue if we disaggregate the trade flows

by major trading partners? Although, the real exchange rate is not the only

determinant of the trade balance, it remains the key factor in adjusting external

equilibrium, especially for a country like Tunisia which is moving towards more

flexibility in her exchange rate policy (IMF, Country Report 2016).

In trying to predict the effects of exchange rate depreciation on the trade balance,

the first reference point is to check the Marshall-Lerner condition which basically

claims that a devaluation or a depreciation will improve the trade balance in the long

run if sum of import and export prices elasticities in absolute value exceed one. The

condition is estimated by Houthakker and Magee (1969), Goldstein and Khan

(1978), Khan (1974), Warner and Kreinin (1983), Gylfason and Risager (1984),

Bahmani-Oskooee (1986), Rose (1991), Bahmani-Oskooee (1998), Caporale and

Chui (1999), Bahmani-Oskooee and Niroomand (1998), and Bahmani-Oskooee and

kara (2005) for many developed and developing countries. Tunisia is only included

in Bahmani-Oskooee and Niroomand (1998) who estimated the sum of Tunisia’s

aggregate import and export demand price elsticities to be -1.77 which implies that

dinar devaluation or depreciation should improve Tunisia’s aggregate trade balance

with the rest of the world.1

1 For a detailed review of these studies see the review article by Bahmani-Oskooee et al. (2013).
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Bahmani-Oskooee and Niroomand (1998) who estimated the price elasticities for

almost 30 countries including Tunisia, relied upon data covering 1960–1992 period.

We wonder if data are updated to include more recent periods such as those in

Fig. 1, the above conclusion will still hold. As we do this, we pay close attention to

three developments in the literature. The first is distinguishing the short-run effects

from the long-run effects due to arguments put forward by Magee (1973) who

argued that due to adjustment lags, it is possible for the trade balance to deteriorate

first and improve later, hence the J-curve effect. The approach of testing the J-curve

effect as initially introduced by Bahmani-Oskooee (1985) is to rely upon a reduced

form model in which the trade balance is related to the real exchange rate in

addition to other determinants. The appropriate approach today is to rely upon error-

correction modelling and cointegration techniques as do Rose and Yellen (1989)

who alert us to our second point. Since using trade data with the rest of the world

Tunisia-France Tunisia-Germany

Tunisia-Italy Tunisia-Spain

Tunisia-UK Tunisia-US
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Fig. 1 Plot of the trade balance and real bilateral exchange rate with each partner. Notes: Unlike the
definition of the trade balance in our models and in the Appendix, we have defined the TB on each graph
to be Tunisia’s exports over her imports with each partner. Therefore, an increase in TB reflects an
improvement. However, each bilateral exchange rate follows the definition in the model and Appendix. A
decline in each REX reflects dinar depreciation
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suffers from aggregation bias, Rose and Yellen (1989) recommend disaggregating

trade data by trading partners.

However, Rose and Yellen (1989) approach was recently criticized by Bahmani-

Oskooee and Fariditavana (2016) for assuming the effects of exchange rate changes

on the trade balance to be symmetric. As they argued, since traders’ expectations

and behavior could be different to currency depreciation versus currency

appreciation, exchange rate changes could have asymmetric effects on the trade

balance. Furthermore, there is now clear evidence that import and export prices

react to exchange rate changes asymmetrically (Bussiere 2013). If so, then we

would expect import and export quantities, hence the trade balance also react to

exchange rate changes asymmetrically. Therefore, our goal in this paper is to

disaggregate Tunisia’s trade flows by her trading partners and estimate bilateral

trade balance models between Tunisia and each of her six largest partners. The list

includes France, Italy, Germany, Spain, U.K., and the U.S. by paying attention to

above developments. In the next section we introduce the models and methods that

are designed to address all three points. The results are then reported in Sect. 3 with

a summary in Sect. 4. Finally, definition of variables and sources of the data are

cited in an Appendix.2

2 The models and methods3

Following Rose and Yellen (1989) in formulating the trade balance between two

countries we include levels of economic activities in both countries to account for

their demands from each other and the real bilateral exchange rate to account for the

relative prices. However, in order to be able to express the trade balance in

logarithmic form so that we can infer elasticities and be able to make the trade

balance unit free, we follow the literature and more specifically Bahmani-Oskooee

and Fariditavana (2016) and adopt the following specification:

LnTBi;t ¼ aþ bLnIPTUN;t þ cLnIPi;t þ dLnREXi;t þ et ð1Þ

where TBi denotes the trade balance of Tunisia with trading partner i and it is

defined as Tunisia’s imports from partner i (Mi) over her exports to trading partner i

(Xi). We define the bilateral trade balance (Mi/Xi) so that a positive estimate of d,

the coefficient attached to the real bilateral exchange rate, REXi, signifies an

improvement in the bilateral trade balance. This is due to the fact that, as the

Appendix indicates, REXi is defined in such a way that a decrease reflects a real

depreciation of the dinar against partner i’s currency. As for the effects of economic

activities, since data are monthly, we use Industrial Production Index (IP) as a

measure of economic activity. Therefore, if increase in Tunisia’s index (IPTUN)

leads to an increase in her imports, we expect an estimate of b to be positive.

2 Bahmani-Oskooee and Ratha (2004) and Bahmani-Oskooee and Hegerty (2010) are too review articles

on the J-curve effect.
3 The models and methods and their explanations will closely follow Bahmani-Oskooee and Fariditavana

(2016).
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Similarly, if an increase in the partner’s index (IPi) leads to an increase in Tunisia’s

exports to partner i, an estimate of c is expected to be negative.4

Coefficient estimates of Eq. (1) reflect only the long-run effects of exogenous

variables. In order to also estimate their short-run effects, we follow Pesaran et al.

(2001) and re-write (1) in an error-correction format as follows:

DLnTBi;t ¼ aþ
Xn

j¼1

bt�jDLnTBi;t�j þ
Xn

j¼0

dt�jDLnIPTUN;t�j þ
Xn

j¼0

ct�jDLnIPi;t�j

þ
Xn

j¼0

pt�jDLnREXi;t�j þ k1LnTBi;t�1 þ k2LnIPTUN;t�1 þ k3LnIPi;t�1

þ k4LnREXi;t�1 þ lt
ð2Þ

In (2) estimates of coefficients attached to first-differenced variables measure the

short-run effects and estimates of k2 - k4 normalized on k1 measure the long-run

effects. However, to avoide spurious long-run estimates, cointegration must be

established by applying the F test to establish joint significance of lagged level

variables in (2). Pesaran, Shin and Smith (2001) tabulate new critical values for the

F test that account for integrating properties of variables. Indeed, under this

approach variables could be combination of I(0) and I(1) and this is one of the main

advantage of this approach. Of course, another advantage is that both short-run and

long-run effects are estimated in one step by applying OLS to (2).

As pointed out by Bahmani-Oskooee and Fariditavana (2016) embodied in (2) is

the assumption that if a depreciation improves the trade balance, an appreciation

must hurt it by the same proportion. This need not be the case. In order to establish

and assess the possibility of asymmetric effects, they follow Shin et al. (2014) and

decompose the exchange rate series into two series, one representing only

appreciation and one representing only depreciation. This is done by first forming

DLnREX which includes positive (negative) changes reflecting appreciation

(depreciation). Then the concept of partial sum is used to generate the two new

times series variables as:

POSt ¼
Xt

j¼1

DLnREXþ
j ¼

Xt

j¼1

maxðDLnREXj; 0Þ;

NEGt ¼
Xt

j¼1

DLnREX�
j ¼

Xt

j¼1

minðDLnREXj; 0Þ
ð3Þ

In (3) the POS is the partial sum of positive changes reflecting only currency

appreciation and the NEG is partial sum of negative changes reflecting only cur-

rency depreciation. The next step is to go back to error-correction model (2) and

replace LnREX with the two new partial sum variables to arrive at:

4 Note that if increase in income is due to an increase in the production of import substitute goods, an

estimate of b (c) could also be negative (positive). For details see Bahmani-Oskooee (1986).
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DLnTBi;t ¼a0 þ
Xn1

j¼1

b0jDLnTBi;t�j þ
Xn2

j¼0

c0jDLnIPTUN;t�j þ
Xn3

j¼0

d0jDLnIPi;t�j

þ
Xn4

j¼0

e0jDPOSt�j þ
Xn5

j¼0

f 0jDNEGt�j þ h0LnTBi;t�1 þ h1LnIPTUN;t�1

þ h2LnIPi;t�1 þ h3POSt�1 þ h4NEGt�1 þ nt

ð4Þ

Specification (4) is also an error-correction model which is referred to as nonlinear

ARDL model. Nonlinearity is introduced by way of constructing the two partial sum

variables. By contrast, specification (2) is labeled as the linear ARDL model. Both

models are usually estimated by OLS. Due to dependency between the two partial

sum variables, Shin (2014) recommend treating them as one variable and using the

same critical values for the F test in both linear and nonlinear models.

Once (4) is estimated a few asymmetric assumptions could be tested. First, if at

each lag j, estimate of e0j is different than estimate of fj
0, that will be an indication of

short-run asymmetric effects of exchange rate changes on the trade balance. Second,

if
P

ê0j 6¼
P

f̂ 0j , this will be an indication of short-run cumulative or impact

asymmetry. The Wald test will be used to test this inequality. Third, if n4 is

different than n5, i.e., number of lags that the DPOS variable takes is different than

the number of lags that DNEG variable takes, then that will be a sign of short-run

‘‘adjustment asymmetry’’. Finally, if normalized estimate attached to the POS

variable is significantly different than the normalized estimate attached to the NEG

variable, i.e. if �ĥ3
.
ĥ0 6¼ �ĥ4

.
ĥ0, that will be an indication of long-run asymmetric

effects. Again, we will use the Wald test to establish this inequality. We estimate

both models in the next section.5

3 Results

In this section we estimate both models between Tunisia and each of her six largest

trading partners. The partners included are: France, Italy, Germany, Spain, U.K.,

and the U.S. As the Appendix reveals, we use monthly data over the period January

2000–September 2016 to carry out the empirical exercise. As mentioned in the

previous section, one of the requirements of both models is that variables could be

combination of I(0) and I(1). Therefore, in order to establish this fact we apply the

standard ADF test to the level as well as first-differenced of each variable involved.

The ADF test results which includes a constant and a trend are reported in Table 1

and clearly support the fact that all variables are I(1) because all the calculated ADF

statistics applied to first-differenced variables are significant, rejecting the null of

5 For more on some other application of these methods see Gogas and Pragidis (2015), Durmaz (2015),

Baghestani and Kherfi (2015), Al-Shayeb and Hatemi-J (2016), Lima et al. (2016), Nusair (2016),

Karameklil (2016), Aftab et al. (2017), Arize et al. (2017), and Gregoriou (2017).
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unit root for first-differenced variables but not for the level of variables. Indeed,

there is no I(0) variable.

We now shift to estimate the models. Since data are monthly, we impose a

maximum of 12 lags on each first-differenced variable and use Akaike’s Information

Criterion to select an optimum model in each case. Since different estimates and

diagnostic statistics have different critical values, we collect these values in the notes

to Tables 2 and 3 which include the results and use these critical values to identify an

estimate by * (**) if that estimate is significant at the 10% (5%) level.6

Table 1 ADF unit root test resultsc

Variables Level First difference Variables Level First difference

France U.K.

Ln TB -3.01 (10)a,b -17.01 (1)**d Ln TB -2.33 (8) -15.27 (1)**

Ln IP -1.68 (5) -11.85 (1)** Ln IP -1.93 (6) 10.99 (1)**

Ln REX -1.59 (8) -8.78 (1)** Ln REX -1.72 (8) -8.83 (1)**

POS -1.89 (5) -8.81 (1)** POS -1.28 (8) -8.62 (1)**

NEG -1.88 (8) -8.82 (1)** NEG -2.78 (6) 8.92 (1)**

Germany U.S.

Ln TB -2.77 (10) -15.76 (1)** Ln TB -3.09 (11) -14.57 (1)**

Ln IP -1.99 (1) -8.63 (1)** Ln IP -1.48 (1) -6.59 (1)**

Ln REX -1.81 (6) -8.91 (1)** Ln REX -1.45 (8) -8.39 (1)**

POS -1.82 (5) -8.49 (1)** POS -1.83 (9) -8.07 (1)**

NEG -1.91 (6) -9.15 (1)** NEG -1.59 (9) -8.81 (1)

Italy Tunisia

Ln TB -2.26 (11) -16.66 (1)** Ln IP -2.86 (5) -17.22 (1)**

Ln IP -0.98 (1) -8.53 (1)**

Ln REX -1.49 (9) -8.39 (1)**

POS -1.31 (9) -8.42 (1)**

NEG -1.87 (8) -8.71 (1)**

Spain

Ln TB -3.56 (10)* 16.27 (1)**

Ln IP -1.16 (1) -9.54 (1)**

Ln REX -1.18 (9) -9.01 (1)**

POS -1.24 (9) -8.83 (1)**

NEG -1.74 (9) -8.98 (1)**

Notes
a Maximum number of lags imposed is 12
b Numbers inside the parentheses are the optimum lag order in the ADF test selected by AIC
c The critical values for the ADF test statistic is -3.15 at the 10% and -3.45 at the 5% levels,

respectively
d * and ** indicate that the relevant test statistic is significant at 10 and 5% levels, respectively

6 Note that to account for Global Financial Crisis of 2008, we included a dummy variable which took a

value of zero before January 2008 and 1 thereafter. Since the dummy was insignificant in all linear and

nonlinear models, we excluded it.
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From the short-run estimates of the linear model (Panel A) reported under the

heading of L-ARDL in Tables 2 and 3, we gather that the real bilateral exchange

rate carries at least one significant lagged coefficient in the cases of France,

Germany, Spain, and the U.S., implying that in these models exchange rate changes

have short-run effects on the bilateral trade balance of Tunisia with these partners.

However, when we shift to estimates from the nonlinear model (NL-ARDL), either

DPOS or DNEG carry at least one significant lagged coefficient estimate in all six

models. This increase in the short-run effects must be attributed to introducing

nonlinear adjustment of the exchange rate. Furthermore, size or sign of coefficient

estimates of DPOS and DNEG at the same lag are different in every model,

supporting short-run asymmetric effects of appreciation versus depreciation.

However, their sum are not different since the Wald test reported in Panel C as

Wald-S is insignificant in all models. There is also evidence of short-run adjustment

asymmetry in the cases of Italy, Spain, and the U.S., since DPOS and DNEG take

different lag orders in these three models. Do short-run asymmetric effects last into

the long run?

Normalized long-run coefficient estimates are reported in Panel B. From those

estimates we gather that the real bilateral exchange rate carries a positive and

significant coefficient estimate in four linear models, i.e., France, Italy, U.K., and

the U.S., supporting the J-curve effect due to Rose and Yellen (1989).7 When we

move to results from the nonlinear models, the new definition of the J-curve is

supported in the same four models, but in an asymmetric manner in the cases of

France, Germany, and the U.S. In these three models the normalized long-run

coefficient estimate attached to the POS variable is different than the one attached to

the NEG variable, since the Wald test reported as Wald-L in Panel C is significant.

This supports new definition of asymmetric J-curve due to Bahmani-Oskooee and

Fariditavana (2016), i.e. short-run adverse or insignificant effects combined with

long-run favorable effects. As for long-run effects of economic activity in Tunisia

and in her partners, partners’ income plays significant long-run role in more models

that Tunisia’s own income.

The above long-run analysis and normalized long-run estimates are valide since

cointegration in every bilateral model is supported by the F test and by ECMt-1 test.

Under this later test, Pesaran et al. (2001) propose using the normalized long-run

estimates and long-run model (1) to generate the error-term, called ECM. After

replacing the linear combination of lagged level variables in (2) by ECMt-1 and

after imposing the same optimum lags, the new specification is estimated one more

time. Cointegration will be supported if ECMt-1 carries a significantly negative

coefficient. Again, since variables are combination of I(0) and I(1), Pesaran et al.

(2001) tabulate new critical values for the t test.8 A few additional diagnostic

statistics are also reported in Panel C. To test for autocorrelation, we report the

Lagrange Multiplier statistic as LM. As can be seen, it is insignificant in most

7 Note that in the bilateral model with Germany, the exchange rate carries a significantly negative long-

run estimate. This could be due to an inelastic import demand by Tunisia for German goods. As dinar

depreciates, German goods become expensive and cost of imports rise due to an inelastic import demand.
8 Note that the same procedure is carried out in the nonlinear model where in the nonlinear case the long-

run model takes the following form: LnTBi;t ¼ aþ bLnIPTUN;t þ cLnIPi;t þ dþPOSi;t þ d�NEGi;t þ et:

Econ Change Restruct (2019) 52:1–18 11

123



T
a

b
le

3
F
u
ll
–
in
fo
rm

at
io
n
es
ti
m
at
es

o
f
b
o
th

li
n
ea
r
A
R
D
L
(L
–
A
R
D
L
)
an
d
n
o
n
li
n
ea
r
A
R
D
L
(N

L
–
A
R
D
L
)
m
o
d
el
s

i
=

S
p
ai
n

i
=

U
K

i
=

U
S
A

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

P
a
n
el

A
:
S
h
o
rt
–
ru
n
es
ti
m
a
te
s

D
ln
T
B
, i,
t-

1
-
0
.1
9
(2
.5
7
)*
*
a

-
0
.1
7
(2
.4
3
)*
*

-
0
.3
7
(2
.2
5
)*
*

-
0
.3
1
(1
.8
7
)*
*

D
ln
T
B
, i,
t-

2
-
0
.2
0
(1
.2
7
)

-
0
.1
7
(1
.0
7
)

D
ln
T
B
, i,
t-

3
-
0
.1
3
(0
.9
0
)

-
0
.0
9
(0
.6
8
)

D
ln
T
B
, i,
t-

4
-
0
.1
1
(0
.8
0
)

-
0
.0
8
(0
.5
9
)

D
ln
T
B
, i,
t-

5
-
0
.2
3
(1
.8
6
)*

-
0
.2
0
(1
.6
7
)

D
ln
T
B
, i,
t-

6
-
0
.3
5
(3
.1
4
)*
*

-
0
.3
4
(3
.0
7
)*
*

D
ln
T
B
, i,
t-

7
-
0
.2
1
(2
.0
8
)*
*

-
0
.2
2
(2
.1
9
)*
*

D
ln
T
B
, i,
t-

8
-
0
.1
1
(1
.4
2
)

-
0
.1
1
(1
.5
4
)

D
ln

IP
T
U
N
, t

1
.1
4
(1
.9
5
)*
*

0
.8
8
(1
.5
4
)

0
.4
7
(0
.6
4
)

0
.0
7
(0
.0
9
)

-
0
.0
6
(0
.0
6
)

-
0
.1
6
(0
.1
8
)

D
ln
IP

T
U
N
, t-

1
-
1
.9
1
(1
.4
5
)

-
4
.5
6
(2
.8
9
)*
*

D
ln
IP

T
U
N
, t-

2
-
2
.7
3
(2
.0
7
)*
*

-
4
.9
6
(3
.3
7
)*
*

D
ln
IP

T
U
N
, t-

3
-
3
.4
4
(2
.6
6
)*
*

-
6
.0
2
(4
.4
1
)*
*

D
ln
IP

T
U
N
, t-

4
-
4
.0
5
(3
.2
2
)*
*

-
6
.3
5
(4
.8
1
)*
*

D
ln
IP

T
U
N
, t-

5
-
2
.4
1
(1
.9
8
)*
*

-
3
.9
2
(3
.2
9
)*
*

D
ln
IP

T
U
N
, t-

6
-
1
.0
0
(0
.8
6
)

-
2
.2
1
(2
.3
4
)*
*

D
ln
IP

T
U
N
, t-

7
1
.0
9
(1
.0
4
)

D
ln
IP

T
U
N
, t-

8
1
.7
8
(2
.0
1
)*
*

D
ln
IP

T
U
N
, t-

9

D
ln
IP

i, t
4
.6
6
(2
.1
2
)*
*

4
.4
3
(2
.0
3
)*
*

-
1
.2
9
(1
.0
1
)

0
.2
8
(0
.1
9
)

2
.0
6
(0
.3
2
)

8
.6
9
(1
.3
1
)

D
ln
IP

i, t
-
1

-
2
.8
9
(1
.2
9
)

1
6
.6
9
(2
.6
1
)*
*

2
0
.5
6
(3
.1
2
)*
*

D
ln
IP

i, t
-
2

-
4
.5
1
(2
.1
0
)*
*

D
ln
IP

i, t
-
3

12 Econ Change Restruct (2019) 52:1–18

123



T
a

b
le

3
co
n
ti
n
u
ed

i
=

S
p
ai
n

i
=

U
K

i
=

U
S
A

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

D
ln
IP

i, t
-
4

D
ln
R
E
X
i,
t

-
1
.2
4
(0
.5
1
)

-
2
.7
6
(0
.7
9
)

2
.3
3
(0
.6
2
)

D
ln
R
E
X
i,
t-

1
1
.1
5
(0
.4
6
)

-
2
.1
9
(0
.5
7
)

D
ln
R
E
X
i,
t-

2
-
6
.0
9
(2
.5
3
)*
*

-
4
.0
2
(1
.0
5
)

D
ln
R
E
X
i,
t-

3
3
.2
0
(0
.8
3
)

D
ln
R
E
X
i,
t-

4
-
8
.4
3
(2
.1
2
)*
*

D
ln
R
E
X
i,
t-

5
5
.1
1
(1
.2
8
)

D
ln
R
E
X
i,
t-

6
-
1
3
.3
8
(3
.4
0
)*
*

D
ln
R
E
X
i,
t-

7

D
P
O
S
t

0
.4
4
(0
.3
1
)

9
.3
5
(3
.4
3
)*
*

2
.6
5
(0
.1
6
)

D
P
O
S
t-

1
-
3
1
.9
6
(1
.9
3
)*

D
P
O
S
t-

2
-
1
.6
1
(0
.0
9
)

D
P
O
S
t-

3
3
8
.8
4
(2
.3
2
)*
*

D
P
O
S
t-

4

D
N
E
G
t

-
2
.6
8
(0
.2
9
)

-
2
3
.9
4
(1
.8
9
)*

5
.5
3
(0
.3
5
)

D
N
E
G
t-

1
-
5
.1
4
(0
.5
5
)

1
8
.2
5
(1
.1
4
)

D
N
E
G
t-

2
-
2
3
.6
0
(2
.5
9
)*
*

-
1
1
.1
2
(0
.7
1
)

D
N
E
G
t-

3
-
2
4
.0
1
(1
.5
1
)

D
N
E
G
t-

4
2
8
.0
9
(1
.8
1
)*

D
N
E
G
t-

5
8
.3
9
(0
.5
4
)

D
N
E
G
t-

6
-
5
5
.1
1
(3
.4
6
)*
*

D
N
E
G
t-

7

P
a
n
el

B
:
L
o
n
g
–
ru
n
es
ti
m
a
te
s

Econ Change Restruct (2019) 52:1–18 13

123



T
a

b
le

3
co
n
ti
n
u
ed

i
=

S
p
ai
n

i
=

U
K

i
=

U
S
A

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

L
–
A
R
D
L

N
L
–
A
R
D
L

ln
IP

T
U
N

0
.1
0
(0
.1
2
)

1
.1
2
(1
.4
8
)

0
.8
8
(0
.6
1
)

0
.1
1
(0
.0
9
)

0
.9
4
(0
.6
8
)

4
.2
6
(2
.3
2
)*
*

ln
IP

i
-
1
.4
9
(3
.4
0
)*
*

-
2
.0
6
(3
.4
1
)*
*

-
2
.4
2
(0
.9
2
)

0
.4
3
(0
.1
9
)

-
2
.3
5
(2
.0
1
)*
*

-
1
.3
7
(1
.1
7
)

ln
R
E
X
i

0
.6
9
(1
.0
5
)

3
.9
4
(2
.3
7
)*
*

2
.7
1
(2
.3
3
)*
*

P
O
S

0
.5
6
(0
.3
1
)

1
4
.6
4
(3
.2
7
)*
*

5
.6
7
(2
.1
7
)*
*

N
E
G

2
.0
0
(1
.4
7
)

1
0
.9
4
(3
.1
7
)*
*

8
.5
8
(3
.2
1
)*
*

C
o
n
st
an
t

7
.2
7
(1
.4
5
)

5
.3
0
(1
.2
2
)

9
.3
1
(0
.6
8
)

-
2
.2
7
(0
.2
0
)

9
.4
1
(1
.2
6
)

-
1
0
.5
1
(1
.0
3
)

P
a
n
el

C
:
D
ia
g
n
o
st
ic

st
a
ti
st
ic
s

F
b

1
4
.6
7
*
*

1
3
.3
4
*
*

3
.3
2
*
*

4
.0
6
*
*

3
1
.9
2
*
*

2
7
.1
4
*
*

E
C
M

t-
1
c

-
0
.7
4
(7
.6
1
)*
*

-
0
.7
9
(7
.9
7
)*
*

-
0
.5
3
(3
.1
6
)*
*

-
0
.6
4
(3
.7
7
)*
*

-
0
.8
1
(1
1
.2
9
)*
*

-
0
.8
4
(1
1
.5
7
)*
*

L
M

d
4
.4
0

5
.1
9

2
.2
9

1
.5
7

2
0
.6
3
*

1
6
.2
6
*

R
E
S
E
T
e

0
.2
8

0
.0
3

0
.1
3

0
.0
0
2

3
.7
6
*

0
.3
9

A
d
ju
st
ed
R
2

0
.4
2

0
.4
2

0
.4
2

0
.4
3

0
.2
3

0
.2
6

C
S
(C
S
2
)

S
(U

S
)

S
(S
)

S
(U

S
)

S
(U

S
)

S
(S
)

S
(U

S
)

W
A
L
D
–
S

0
.5
3

0
.1
5

0
.3
6

W
A
L
D
–
L

1
.0
6

0
.0
2

5
.1
2
*
*

N
o
te
s

a
N
u
m
b
er
s
in
si
d
e
th
e
p
ar
en
th
es
es

n
ex
t
to

co
ef
fi
ci
en
t
es
ti
m
at
es

ar
e
ab
so
lu
te

v
al
u
e
o
f
t-
ra
ti
o
s.
*
,
*
*
in
d
ic
at
e
si
g
n
ifi
ca
n
ce

at
th
e
1
0
an
d
5
%

le
v
el
s
re
sp
ec
ti
v
el
y

b
T
h
e
u
p
p
er

b
o
u
n
d
cr
it
ic
al
v
al
u
e
o
f
th
e
F
-t
es
t
fo
r
co
in
te
g
ra
ti
o
n
w
h
en

th
er
e
ar
e
th
re
e
ex
o
g
en
o
u
s
v
ar
ia
b
le
s
is
3
.7
7
(4
.3
5
)
at
th
e
1
0
%

(5
%
)
le
v
el
o
f
si
g
n
ifi
ca
n
ce
.
T
h
es
e
co
m
e

fr
o
m

P
es
ar
an

et
al
.
(2
0
0
1
,
T
ab
le

C
I,
C
as
e
II
I,
p
.
3
0
0
)

c
T
h
e
cr
it
ic
al

v
al
u
e
fo
r
si
g
n
ifi
ca
n
ce

o
f
E
C
M

t-
1
is

-
3
.4
7
(-

3
.8
2
)
at

th
e
1
0
%

(5
%
)
le
v
el

w
h
en

k
=

3
.
T
h
e
co
m
p
ar
ab
le

fi
g
u
re
s
w
h
en

k
=

4
ar
e
-
3
.6
7
an
d
-
4
.0
3

re
sp
ec
ti
v
el
y
.
T
h
es
e
co
m
e
fr
o
m

B
an
er
je
e
et

al
.
(1
9
9
8
,
T
ab
le

1
)

d
L
M

is
th
e
L
ag
ra
n
g
e
M
u
lt
ip
li
er

st
at
is
ti
c
to

te
st

fo
r
au
to
co
rr
el
at
io
n
.
It
is
d
is
tr
ib
u
te
d
as

v
2
w
it
h
4
d
eg
re
es

o
f
fr
ee
d
o
m
.
T
h
e
cr
it
ic
al

v
al
u
e
is
9
.4
8
at

th
e
5
%

le
v
el

e
R
E
S
E
T
is
R
am

se
y
’s

te
st
fo
r
m
is
sp
ec
ifi
ca
ti
o
n
.
It
is
d
is
tr
ib
u
te
d
as

v
2
w
it
h
o
n
e
d
eg
re
e
o
f
fr
ee
d
o
m
.
T
h
e
cr
it
ic
al

v
al
u
e
is
3
.8
4
at

th
e
5
%

le
v
el

an
d
2
.7
0
at

th
e
1
0
%

le
v
el

14 Econ Change Restruct (2019) 52:1–18

123



models, supporting autocorrelation residuals. Ramsey’s RESET test is also reported

to check for misspecification. This statistic is also insignificant in most models,

ruling out misspecification. To establish stability of short-run and long-run

estimates, we have applied the CUSUM and CUSUMSQ tests identified as CS

and CS2 in Panel C. Identifying stable estimates by ‘‘S’’ and unstable estimates by

‘‘US’’, we gather that while CUSUM test supports stable estimates in all models, the

CUSUMSQ test indicates unstable estimates in a few models. Finally, we have

reported the size of adjusted R2 to judge goodness of fit.

4 Summary and conclusion

The role of the exchange rate as a policy tool to adjust external equilibrium or trade

deficit still remains one of the unresolved major issues in international macroeco-

nomics. In the early stages of literature development, i.e. 1950s, policy makers had

to rely upon import demand elasticities or the so called Marshall-Lerner condition to

infer long-run effects of a devaluation or a depreciation. However, failure of 15%

devaluation of the U.S. dollar to improve the U.S. trade deficit in 1971 proved us

wrong. Searching for an answer, short-run adjustment lags and slow pass-through of

exchange rate were considered main reasons for short-run deterioration of the trade

balance but possibility of long-run improvement, hence the J-curve effect.

In testing the J-curve effect, previous research used aggregate trade flows of one

country with the rest of the world and assumed the effects of exchange rate changes

to be symmetric. By estimating linear models, not much support was found for the

J-curve effect. Disaggregating trade flows by trading partners introduced some

success. Nonlinear adjustment of the exchange rate and asymmetry analysis is a new

direction which has now paved the way for new discovery and relatively more

support for the J-curve effect.

In this paper we add to this new literature by considering trade balances of

Tunisia with each of her six largest partners, i.e., France, Germany, Italy, Spain,

U.K., and the U.S. Using monthly data over the period January 2000- September

2016 we estimate six bilateral trade balance models following Pesaran et al. (2001)

linear ARDL approach to error-correction modelling and cointegration and six

nonlinear bilateral trade balance model following Shin (2014) nonlinear ARDL

approach and asymmetric cointegration. The results could be best summarized by

saying that both the linear models and nonlinear models supported the J-curve

phenomenon in the bilateral trade balance models of Tunisia with France, Italy,

U.K. and the U.S. However, estimates of the nonlinear models yielded additional

information that have policy implications for policy makers. We found that the

short-run effects of exchange rate changes are asymmetric in all models. The short-

run asymmetric effects, however, lasted into the long-run significant asymmetric

effects in the cases of France, Germany, and the U.S., implying that with these

partners long-run effects of dinar appreciation are different than dinar depreciation,

though the findings are partner specific.

Our findings have some implications on the exchange rate and trade policies of

Tunisia. Since, Tunisia adopted an administrated exchange regime, dinar
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devaluation against euro will improve Tunisia’s trade balance with two euro

members (France and Italy) but will hurt it with another major euro member,

Germany, a puzzle. However, since dinar devaluation will improve Tunisia’s trade

balance with the U.S. and U.K., appropriate policy will be devaluations against the

British pound and the U.S. dollar. Clearly, exchange rate manipulation is not the

only policy to deal with the trade deficit. Tunisia must take other measures to

alleviate this trade deficit by revising her trade policies to diversify her trade

partners and create new other open markets in Africa, Asia, Latin America, and

China.
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Appendix

Data definition and sources

Monthly data over the period January 2000–September 2016 are used to carry out

the empirical exercise. The data come from the following sources:

a. Direction of Trade Statistics (DOTS) database by the IMF.

b. International Financial Statistics (IFS)

c. Tunisia National Institute Statistic: http://www.ins.tn/en/statistics-tunisia-

national-institute-statistics

Variables

TBi = Tunisia trade balance with partner i, defined as Tunisia’s imports from

partner i over her exports to partner i. Trade data come from source c and a.

IPTUN = Measure of Tunisia’s income. It is proxied by Industrial Production

Index. Data come from source b.

IPi = Trading partner i’s income. This is also proxied by Industrial Production

Index. Data come from source b.

REXi = The real bilateral exchange rate between dinar and partner i’s currency.

It is defined as REXi = (PTUN * NEXi/Pi) where NEXi is the nominal exchange

rate defined as number of units of partner i’s currency per dinar, PTUN is the price

level in Tunisia. (measured by CPI) and Pi is the price level in country i (also

measured by CPI). Thus, a decline in REX reflects a real depreciation of the

Tunisia’s dinar. All monthly data come from source b. Note that the dinar-pound

and dinar-euro rates were not directly available. They were generated using cross-

rates of dinar-dollar and dollar-euro rates.
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