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DO REAL EXCHANGE RATE CHANGES HAVE SYMMETRIC OR
ASYMMETRIC EFFECTS ON TRADE BALANCE IN NIGERIA?

EVIDENCE FROM NON-LINEAR ARDL MODEL

ONATUNJI OLUFEMI

Abstract. This paper investigates the asymmetric impact of real exchange changes on
trade balance in Nigeria using quarterly data over the period 1999Q1-2017Q4. A non-linear
Autoregressive Distributed Lag (NARDL) proposed by Shin et al (2014) is employed for this
study. The findings show that real exchange change have asymmetric impact on Nigeria’s
trade balance in both time horizons. Specifically, the positive real exchange rate is highly
sensitive to trade balance than the negative real exchange rate. These findings therefore
suggest that using discretionary monetary policy to offset Nigeria’s trade deficit due to large
differential between import and export is not suffi cient enough. Thus, policy makers should
adopt policy-mix to manage the current economic climate of the country such as imposition
of quotas on certain imported goods, high tariff rate on imported goods, provision of credit
facilities and higher tax rate that reduce disposable income of consumer.

1. Introduction

Since the breakdown of Bretton Woods system in 1973, many countries have shifted from
fixed exchange rate regime to variants of flexible exchange rate regime. This transition has
degenerated into macroeconomic volatilities which have been the subject of considerable re-
search and policy discussion among researchers and policy makers around the globe. Following
these, the impact of exchange rates on other macroeconomic variables, particularly, trade bal-
ance has been a hotly debate discussion in the empirical literature with inconclusive findings.
Several studies asserted that depreciation of a domestic currency will increase the international
competitiveness of a country which ultimately corrects its trade deficit (see for recent studies,
Kondongo and Ojah, 2012; Umoru and Oseme, 2013; Tunaer Vural, 2015; Demian and Mauro,
2017 among others). Similarly, International organizations such as the World Bank and the
International Monetary Fund (IMF) have been proposing currency devaluation as a contrivance
for alleviating balance of payments problems and promoting economic growth and stabilization
in less developed countries (LDC) ( Bhattarai and Armah, 2005; and Eke et al, 2015 ). However,
depreciating of a country’s domestic currency might not proffer resolutions to the trade deficit
crunch of such small open economy like Nigeria.
Most policymakers and researchers have been at variance on the dynamic interaction between

exchange rate changes and trade balance. several studies concluded that the exchange rate-
trade nexus are symmetric; that is, if a depreciation of domestic currency improve trade balance,
then a domestic currency appreciation should deteriorate trade balance in the same magnitude
( see, for instance, Bahmani-Oskoee and Fariditavana, 2015; Arize et al, 2017 and Bahmani-
Oskoee and Karameliki, 2018) and these conflicting findings have resulted in wrong policy
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suggestions for different countries due to dearth of cognizance of the asymmetric relationship
between exchange rate and trade balance.
Following the aggregation bias of the previous empirical studies, a new line of studies1 have

been evolving in investigating the asymmetric relationships between exchange rate changes and
trade balance. This new strand of studies confirmed that, in the case of asymmetric exchange
rate, risk- averse investors might respond strongly to depreciation of domestic currency and
not react to appreciation of domestic currency due to the non-linear relationship between the
variables. Thus, to address these dichotomy issues on the aggregation bias in the empirical
literature. This study opens a new line of inquiry by exploring further on the exchange rate —
trade balance nexus in the case of Nigeria using the recently developed time series techniques,
Non-linear ARDL developed by Shin et al (2014) to explore the asymmetric relationship between
exchange rate changes and trade balance in the case of Nigeria. The novelty of this study is
based on the following:
First, the exchange rate-trade nexus have been well documented in the advanced countries

using aggregated-level data, disaggregated commodity or industry-level data. However, only a
few studies have been investigated in the case of developing or emerging countries like Nigeria
and most of their empirical findings are inconclusive which open a new line of investigation
for this study. Second, with the exception of Aliyu and Tijjani (2015)2, previous studies con-
ducted in Nigeria have employed the linear econometric techniques such as Johansen Maximum
Likelihood (JML), Vector Autoregressive (VAR), vector error-correction model (VECM), Au-
toregressive distributed lag (ARDL) among others (see, for recent studies, Afsegbua, 2012;
Ogundipe et al, 2013; Umuru and Oseme, 2013; Igue and Ogunleye, 2014; Michael and Emeka,
2017; Eke et al, 2015 and Rasaq et al, 2017 among others). Thus, this study employs the
Non-linear ARDL technique to examine the asymmetric effect of exchange rates changes on
trade balance in the case of Nigeria. Third, this study also validates the existence of J-curve or
Marshal-Lerner hypothesis for the case of Nigeria.
The remainder of the paper is organized as follows. Section 2 introduces the model specifi-

cations (linear and Non-linear ARDL approach) employed in this study. Section 3 presents the
data and empirical results and section 4 provides the concluding remarks.

2. Methodology

To uncover the asymmetric effect of exchange rate changes on trade balance in Nigeria,
this study adapts the model of Rose and Yellen (1989), Wang et al (2012) and Bahmani-Oskoee
and Karamelikli (2018) which are formulated as follows:

lnTBt = α+ β1lnY
D
t + β2lnY

F
t + βlnREXt + εt (2.1)

Where TB is the trade balance that measures the ratio of a Nigerian export to its trading
partner countries over its import from them; Y Dt denotes as the real income of Nigeria; Y Ft is the
real income of the trading partner countries; REXt is the real effective exchange rate between
Nigeria and its trading partner countries which is adjusted by consumer price index to reflect
the actual changes between countries and εt is the stochastic error term. It is expected that
estimates of domestic real income and foreign real income to be positive. While the relationship

1These studies discovered that there is asymmetric relationship between exchange rate movement and trade
balance ( see, for example, Duasa,2009; Verheyen, 2013, Bussiere, 2013; Shimizu and sato, 2015; Bahmani-
Oskoee et al, 2016; Bahmani-Oskoee and Fariditavana, 2016; Akosah and Adjepong, 2017; Arize et al, 2017;
Bahmani-Oskoee and Aftab, 2017; Buba et al, 2018 and Chi, 2018 among others).

2Using monthly data for the period of June 1999—April 2012, Aliyu and Tijjani (2015) employed Threshold
Autoregressive Model (TAR) to examine the asymmetric cointegration relationship between exchange rate and
trade balance in Nigeria. The estimated asymmetric error correction models provide new evidence for slower
transmission of exchange rate depreciations into the country’s trade balance, which in turn appears to offer
partial support for the Dutch disease hypothesis.
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between real exchange rate and trade balance is ambiguous, suggesting that the estimate of real
exchange rate can be positive or negative. Overtime, there has been no consensus among the
researchers with respect to the econometric techniques which best suited to capture the exchange
rate- trade nexus and most of the econometric techniques employed often lead spurious results.

Appraising the validity of J-curve and Marshal-Lerner hypothesis3 is one of the core
objectives of this study. To achieve this, a linear ARDL model introduced by Pesaran et al
(2001)4 is first employed to capture both time horizons (short run and long run relationships)
and equally show the symmetric relationships between exchange rate changes and trade balance
in the case of Nigeria. The unrestricted error correction model (UECM) version of the ARDL
model is presented as follows:

∆ lnTBt = β0 +

p1∑
k=1

βk1∆ lnTBt−k +

p2∑
k=0

βk2∆ lnY Dt−k +

p3∑
k=0

βk3∆ lnY Ft−k +

p4∑
k=0

βk4∆ lnREXt−k + (2.2)

δ1 lnTBt−1 + δ2 lnY Dt−1 + δ3 lnY Ft−1 + δ4 lnREXt−1 + εt

Where ∆ is the first difference operator; βki are the coeffi cient estimates of the chosen
variables; pi represents the optimal lag lengths selected based on the optimal length selection
criterions. Pesaran et al (2001) then propose an F-test for joint significance of the coeffi cients of
the lagged level of variables to confirm the existence of cointegration among the variables. For
example, the null hypothesis of no long run relationship between the variables is H0 : δ1 = δ2 =
δ3 = δ4 = 0 is tested against the alternative hypothesis of cointegration H0 : δ1 6= δ2 6= δ3 6=
δ4 6= 0. Furthermore, Pesaran et al (2001) then computed two set of critical values (lower and
upper critical bounds) for a given significance level in which the lower critical bound is denoted
as I(0) and the upper critical bound is denoted as I(1). If the F-statistic exceeds the upper
critical value, then the null hypothesis will be rejected in favour of the alternative hypothesis
and thus concluded that there is long run relationship. If the F-statistics falls below both
critical bounds, the null hypothesis of no cointegration is accepted. However, if the F-statistics
lies between the lower and upper critical bounds, inference will be inconclusive.
Having argued among the researchers that firms or producers respond differently to exchange

rate changes, that is, depreciation or appreciation of a currency may have a different impact on
trade balance at the same magnitude. Thus, this lead this study to further examine the asym-
metric relationships between exchange rate changes and trade balance using recently developed
NARDL proposed by Shin et al (2014)5. Where the real exchange rate is decomposed into two
partial sum process of positive and negative as follow:

3J-curve postulates that the depreciation or devaluation of domestic currency initially cause a trade deficit
(volume of import exceed volume of export) for a country but improve the trade balance in the long run. While
Marshal-Lerner hypothesis states that depreciation or devaluation of domestic currency will only improve a
country’s trade balance if the sum of import and export elasticities exceeds unity.

4This model is found to be applicable irrespective of the order of integration of variables, evades the need for
pre-testing the integration order of variables, allows the variables to have different optimal lag length, possibility
of deriving a dynamic unrestricted error correction model from the approach via a simple linear transformation
and it integrates both the short run dynamics and long run dynamics together without loss of any long run
information (see Narayan and Smith, 2005; Dzanan and Masih, 2017; Chi, 2018; and Bahmani-Oskoee and
Karamelikli, 2018 ).

5NARDL approach allows a relationship to exhibit both short-run and long-run asymmetries. It also offers
the possibility of quantifying the respective responses of the regressand to positive and negative shocks of the
regressors from the asymmetric dynamic multipliers (see Arize et al , 2017).
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lnREX+
t =

t∑
j=1

∆ lnREX+
j =

t∑
j=1

max (∆ lnREX+
j , 0)

lnREX−t =

t∑
j=1

∆ lnREX−j =

t∑
j=1

min (∆ lnREX−j , 0)

Then, the two partial sum processes (lnREX+
t and lnREX−t ) is substituted into Eq. (2.2)

to replace lnREXt. Thus, the error-correction model of NARDL is expressed as follow:

∆ lnTBt = β′0 +

p1∑
k=1

β′k1∆ lnTBt−k +

p2∑
k=0

β′k2∆ lnY Dt−k +

p3∑
k=0

β′k3∆ lnY Ft−k

+

p4∑
k=0

β′ lnREX+
t−k +

p5∑
k=0

β′k5∆ lnREX−t−k + (2.3)

δ1 lnTBt−1 + δ2 lnY Dt−1 + δ3 lnY Ft−1 + δ4 lnREX+
t−1 + δ5 lnREX−t−1 + εt

To estimate the long run relationship or Cointegration among the variables, Shin et al (2014)
recommends that the bound test introduced by Pesaran et al (2001) can equally be employed to
detect the Cointegration relationship among the variables due to the dependency between the
two partial sum variables. Bahmani-Oskoee and Aftab (2017) note that once the error-correction
model and Cointegration are established, there are certain rules of thumb of asymmetric ap-
proach to be considered which are stated as follow:
Firstly, determination of the existence of short run asymmetric by comparing if the size and

sign of the two short run partial sum variables estimates are different i.e. β′k4 6= β′k5. Secondly,
determination of the existence of long run asymmetric by comparing if the size and sign of the
two long run partial sum variables estimated are different i.e. δ4 6= δ5. Lastly, verifying the
possibility of the two short run partial sum variables having different lag orders using the Wald
test to conduct these tests.

3. Data and Empirical Results

3.1. Data. This study investigates the asymmetric effect of exchange rate changes on trade
balance in Nigeria using quarterly data spanning from 1999Q1 to 2017Q4. The choice of the
time period and variables employed are mainly dictated by the periods that mark the liberal-
ization of foreign exchange markets6, transition from military regime to democratic government
regime, theoretical underpinning of previous studies and data availability. All variables used
are sourced from World Development Indicators Database (CD- ROM 2017) and Central Bank
of Nigeria, Statistical Bulletin (2017) and they are equally transform into logarithmic form to
avoid spurious results and detect the problems of autocorrelation and heteroskedacticity.

3.2. Empirical Results. The descriptive statistics and the pair-wise correlation among the
variables are reported in Table 1. Table 1 show that all series have positive average with the
highest and lowest mean reported in foreign real income and trade balance respectively. The
positive average reported suggests that the Nigerian currency is depreciating against the trading
partners ‘currencies. The standard deviation that measures variability reveals that all the series
do not exhibit large variation around the means since the values of all series are less than one.
The minimum and maximum values are not large and are also in consonance with the standard

6Prior to the liberalization or introduction of different foreign exchange markets in Nigeria, there was dearth
of accessibility of foreign exchange by end-users to facilitate their transaction which results in exchange rate
volatility and almost crumble the economy. To combat this menace, different policies were introduced that led
to the introduction of different foreign exchange markets such as Autonomous foreign exchange market (AFEM),
Inter-bank foreign exchange market (IFEM) and Dutch Auction System (DAS) respectively.
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deviation. The skewness statistics that measures lack of symmetry in the observation show
that all series exhibit negative skewness except trade balance series, suggesting the presence
of asymmetry and the kurtosis statistics shows that all the series are platykurtic and do not
have fat tails. Furthermore, the Jarque-Bera statistics confirms that all series are normally
distributed since the values of the series are statistically insignificant.
The extent of association among the variables is also reported in lower part of Table 1.The

correlation analysis shows that real exchange rates is positively correlated with the trade bal-
ance. The correlation between trade balance and domestic real income is also found to be
positive. Furthermore, the analysis reports the existence of a positive correlation between do-
mestic real GDP and foreign GDP. Trade balance is positively but insignificantly correlated
with foreign GDP. Exchange rates change is positively correlated with trade balance, domestic
real GDP and foreign GDP. Now, to estimate the asymmetric effect of exchange rate changes
on trade balance in Nigeria, it is imperative to first ascertain the order of integration of the
variables by conducting the unit root tests to determine the stationarity of all variables in order
to avoid spurious results7.

Table 1. Descriptive and Correlation statistics
Variables lnYD

t lnYF
t lnREXt lnTBt

Mean 26.3168 31.7231 4.54138 0.3302
Median 26.3978 31.7564 4.5597 0.3509
Maximum 26.8631 31.9821 4.8473 0.9679
Minimum 25.6991 31.443 4.2255 -0.2059
Standard Deviation 0.4295 0.1694 0.1986 0.299
Skewness -0.2269 -0.136 -0.0889 0.4178
Kurtosis 1.51419 1.7757 1.8179 2.81
Jarque-Bera 2.0114 1.3107 1.1906 0.6121
Prob 0.3657 0.5192 0.5513 0.7362
Sum 526.377 634.4636 90.8276 6.6045
Sumq 3.50564 0.5458 0.74974 1.69899
lnY Dt 1
lnY Ft 0.987 1
lnREXt 0.94372 0.9233 1
lnTBt 0.1039 0.0068 0.220 1

Note: lnY Dt is the domestic real income, lnY Ft is the real income of trading countries, lnREXt

is the Real exchange rate and lnTBt is trade balance.
Having established that there exists stationarity among the variables. Hence, this study

proceeds to confirm the existence of long run cointegration relationship between the variables
using the Pesaran et al (2001) bound tests. In doing this, the study is first subject to determining
the optimal lag length of the model using different selection criteria8 due to sensitivity of
F-statistics to lag length. The empirical results of the linear and non-linear ARDL bound
tests are illustrated in Table 2. The results show that the F-statistics of the linear and non-
linear cointegration relationship exceed the upper bound of the critical value (Fpss = 6.13;
Fpss = 7.26), implying that the null hypothesis of no long run cointegration is rejected at
1% significant levels. These findings therefore confirm that there is the existence of long run
cointegration relationships between real exchange rate and trade balance in both linear and
non-linear ARDL models.

7Using ADF, PP and KPSS unit root and stationarity tests, the results of the tests show that all variables
are stationary at first difference with both constant and trend, except some variables that were found to be
stationary at level. However, the results are not presented in this paper, but it is available upon request.

8The lag selection criterion results produced a mixed results, this lead to choosing Schwartz Information
Criterion (SIC) as the optimal lag length due to its consistency and parsimonious in lag length selection and
also, to avoid losing a lot of degree of freedom.
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Table 2. Bound Test for cointegration in the linear and Non-linear specification
Model F-stat ECM (-1) Value 1% Value 5% Value 10%

Linear ARDL
1,0,1,0,1 6.135*** -0.87 I(0)=3.65 I(0)=2.79 I(0)=2.37

I(1)=4.66 I(1)=3.67 I(1)=3.20
Non-Linear ARDL

1,2,0,2,2 7.2606*** -0.56 I(0)=3.29 I(0)=2.56 I(0)=2.2
I(1)=4.37 I(1)=3.49 I(1)=3.09

Note: ***,** and * indicate significance levels for 1%,5% and 10% respectively.
Following the confirmation of long run relationship between the variables, this study now

examine the asymmetric effect of exchange rate changes on trade balance in Nigeria. For
comparison purpose, the results of both linear and Non-linear ARDL are depicted in Table 3
and Table 4 respectively. The linear ARDL results show that the coeffi cient of domestic real
income with respect to trade balance is negative and statistically significant9, suggesting that a
1% increase in economic growth of Nigeria will reduce the trade balance by 0.574%. However,
positive insignificant relationship is found between foreign real income and trade balance in the
long run. This finding suggests that increase in economic growth of trading partner countries
does not transform into improvement in trade balance of Nigeria due to shortfall in demand
for Nigeria’s export goods that will correct the trade deficit. In other words, this finding
implies that economic growth of the trading partner countries does not contribute significantly
to the improvement in Nigeria’s trade balance. The estimated coeffi cient of real exchange rate
apparently does not exert significant impact on the trade balance in the long run which implies
that real depreciation of Naira against basket of currencies does not lead to improvement in
the trade balance in the long run. The plausible rationale for the insignificance relationship
between the real exchange rate and trade balance could be attributed to the possible asymmetric
relationship between the variables.
The results of the parsimonious error correction model with lagged and current periods

are also presented in Table 3. The estimated coeffi cient of domestic real income is positively
significant in influencing trade balance in the short run10. Specifically, the findings show that
a 1% increase in economic growth of Nigeria will improve the trade balance by 0.344% in the
short run .Similarly, foreign real income adds significantly to improvement in trade balance
in the short run as expected, suggesting that a 1% increase in foreign real income leads to
improvement in Nigeria’s trade balance by 0.3% in the short run. However, the coeffi cient of
real exchange is positive but not statistically different from zero in the short run, implying that
depreciation of Naira against the basket of currencies does not have short run improvement on
the trade balance of Nigeria.
It is essential that the selected model is also subjected to robust check to increase the

predictive power of the study. To achieve this, different diagnostic tests are conducted and the
results are illustrated in lower part of Table 3. The results show that the estimated model passes
the Langrangier multiplier test of serial correlation, Ramsey’s RESET test of misspecification
and normality test since their statistics are statistically insignificant. Furthermore, the stability
of long run and short run estimates are assessed by the CUSUM and CUSUMQ tests11. The
error correction term (ECMt−1) is negative and statistically significant, suggesting adjustment
towards the long run equilibrium and this is also supported by the F-statistics results.

9The finding of negative relationship between domestic real income and trade balance is not surprising as
increase in economic growth of Nigeria often lead to more increase in the importation of foreign goods which
consequently deteriorate the trade balance due to large differential between the import and export of the country.

10This finding is consistent with the findings of Adeniyi (2011), Eke et al (2015), Igue and Ogunleye (2014)
and Dzanan and Masih (2017).

11It should note that the graphical representation of the CUSM and CUSUMQ are not presented in this
study. But, they are available upon request by the author.
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Table 3. Results of linear ARDL model
Dependent Variable: lnTB
Variable Coeffi cient T-stat P-value
Constant 0.2688 0.005 0.487
lnY Dt−1 -1.6642** 1.419 0.057
lnY Ft−1 0.9558 0.379 0.1960

lnREXt−1 -2.9926 2.583 0.124
∆ lnTBt−1 -0.9547*** 4.605 0.000
∆ lnY Dt−1 1.3436** 1.229 0.047
∆ lnY Ft−1 0.7975*** 1.631 0.003
∆ lnY Ft−2 0.5437** 0.2783 0.0349

∆ lnREXt−1 2.6649 2.8321 0.3141
Fpss = 6.13∗∗∗ C = Stable Cq = Stable

X2
SC = 1.803(0.594) X2

H = 2.5785(0.2410)
X2
FF = 0.1064(0.7424) X2

N = 0.1372(0.1254)

Note: ***,** and * indicate significance levels for 1%, 5% and 10% respectively.
Fpss Denotes F-statistics testing the cointegration, C and Cq signifies CUSUM and CUSUMQ

respectively.
X2
SC , X

2
H , X

2
FF and X2

N represent LM test for serial correlation, heteroskedacticity, RAMSEY’S
RESET test and normality respectively.
Now the results of the asymmetric effect of exchange rate changes on trade balance are

presented in Table 4. The results show that domestic real income is negative and statistically
significant in both time horizons indicating that as the economic growth of Nigeria increases;
trade balance will deteriorate. Specifically, the results show that a 1% increase in economic
growth of the country will reduce the trade balance by 0.519 % in the long run and 0.978 % in the
short run respectively. In contrast, the estimated coeffi cient of foreign real income is positively
significant in influencing trade balance in both short run and long run. This finding suggests that
increase in economic growth of trading partner countries will enhance the demand for Nigeria’s
export goods which consequently improve the trade balance in Nigeria by 0.078% in the long
run and 0.342% in the short run respectively. In addition, the estimated coeffi cients of positive
(appreciation) and negative (depreciation) sum decomposition of real exchange changes are
negative. For example, the long run coeffi cient of real exchange appreciation (depreciation) with
respect to trade balance are —0.313(-0.594) indicating that a 1% depreciation (appreciation) of
Naira against the basket of currencies will magnify (dampen) trade balance by 0.313% (0.594%).
Statistically, it is highly significant for positive real exchange and insignificant for negative real
exchange. Similarly, the short run results also report that the two estimates are negative,
suggesting that a 1% depreciation (appreciation) of Naira against the basket of currencies will
improve (deteriorate) trade balance by 0.389% (0.737%). Statistically, it is also significant only
in the case of positive real exchange but insignificant in negative real exchange.
To further ascertain the asymmetric relationship between the real exchange rate and trade

balance, the existence of possible equality between positive and negative coeffi cients for each
variable in both time horizons is also reported using the Wald Test. The null hypothesis of
no long run asymmetry is rejected at 5% significant level, confirming the existence of long run
asymmetric effect of real exchange rate changes on trade balance. While the null hypothesis
of no short run asymmetry cannot be rejected even at 10% significant level. The lower part
of Table 4 also illustrates the diagnostics test results of the estimated model. The results
show that the model possess the required econometric properties since there is absence of serial
correlation, misspecification and heteroskedacticity as reported in the linear ARDL results
Overall, inferring based on the findings of linear relationships without considering the non-

linear or asymmetric relationship between these variables will generate spurious findings and
also lead to wrong policy implications for the country. The findings confirm that real exchange
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rate is asymmetrically related to trade balance. Specifically, trade balance is sensitive to changes
in the exchange rate.

Table 4. Results of Non-linear ARDL model
Dependent variable: lnTB
Variable Coeffi cient T-stat P-value
Constant 2.335** 2.2321 0.037
lnY Dt−1 -0.5192 *** 1.9466 0.0073
lnY Ft−1 0.0783** 2.5094 0.0261

lnREX+
t−1 -0.3138*** -0.2344 0.0018

lnREX−t−1 -0.594 -3.9361 0.6894
∆ lnTBt−1 -1.2412*** -5.7406 0.0001
∆ lnY Dt−1 -0.9781* -1.9640 0.0741
∆ lnY Ft−1 0.3427** 2.2169 0.0451

∆ lnREX+
t−1 -0.3895*** -0.2307 0.0063

∆ lnREX−t−1 -0.7370 -3.5241 0.8211
L+REX = 0.4638(0.030) L−REX = 0.6209(0.081)
X2
SC = 2.329(0.142) X2

H = 0.7484(0.399)
X2
FF = 2.4701(0.142) X2

N = 0.740(0.690)
WLR,rex = 3.857(0.037) WSR,rex = 2.419(0.171)

Fpss = 7.260∗∗

Note: ***,** and * indicate significance levels for 1%, 5% and 10% respectively . Fpss denotes
F-statistics testing the cointegration. X2

SC , X
2
H , X

2
FF and X2

N depict LM test for serial correlation,
heteroskedacticity, RAMSEY’S RESET test and normality respectively. LREX is the estimated long
run coeffi cient. WLR,rex and WSR,rex are the Wald tests for long run asymmetry and short run
asymmetry respectively.

4. Concluding Remarks

Previous studies concluded that the relationship between real exchange rate changes and
trade balance is symmetric. Thus, this study attempt to question this assumption by estimating
the asymmetric relationship between exchange rate changes and trade balance in the case of
Nigeria over the period 1999Q1-2017Q4 using Non-linear ARDL model proposed by Shin et
al (2014) .The empirical findings show that increase in foreign real income of trading partner
countries play important roles in the trade balance in Nigeria. On the contrary, the increase in
domestic real income tends to deteriorate trade balance in both time horizons. Furthermore,
the relationship between real exchange rate and trade balance is found to be asymmetric.
Specifically, trade balance is sensitive to changes in the exchange rate. Based on the findings
above, the significant result of real exchange rate is not surprising as most monetary policies
implemented in Nigeria are discretionary in nature. From 1960 till date, two monetary policies
have mainly been employed such as exchange rate targeting (1959-1973) and monetary targeting
(1973 till date). Furthermore, since the introduction of Structural Adjustment Program (SAP)
in 1986, different policies have been implemented to mitigate against exchange rate volatility and
depreciation of domestic currency which consequently affect the trade balance. It is generally
established that employing contractionary monetary policy induces increase in interest rate and
leads to appreciation of domestic currency relative to other currencies, thereby cause increase in
the importation of foreign goods relative to goods export to other countries with the resultant
effect on trade balance. These findings therefore suggest that using discretionary monetary
policy to offset Nigeria’s trade deficit due to large differential between import and export is not
suffi cient enough. Thus, policy makers should adopt policy-mix to manage the current economic
climate of the country such as imposition of quotas on certain imported goods, high tariff rate
on imported goods, provision of credit facilities and higher tax rate that reduce disposable
income of consumer.
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