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ABSTRACT
Sudan belongs to low-income countries and facingers¢ domestic and international economic challes)ge

major macroeconomic imbalances include: (exchargde fluctuation, low gross domestic product, arghhinflation).

According to Unit Root Test (Augmented Dickey-Fukkxchange rate and exports are stationary in $keond
difference, the variable imports stationary in tfiest difference at4 = 0.05). Additionally, there is no cointegration

between the variables based on Johansen Co-infegraest.

The causal relationship in the long run betweerhexge rate and independent variables was detettexigh
the residual correction model (Engel-Grange Methddbreover, there is no causal relationship betwéss exchange

rate and (exports, imports) at 0.05 significantdisvin the short run according to Granger's cauyaiest.

Particularly, the model of simple linear regressidndicates there is a weakly positive correlation
( R=48%) between exchange rate and exports. litiadd the fluctuations of 23% from exchange rate do exports and
the value of the correlation ( R=57%) between exgarate and imports are acceptable positive. Tioeee imports

explain (33%) of the changes in exchange rate.
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INTRODUCTION

Traditionally, the exchange rate has played a important role in international trade, especiaflysuch a great
open world economy. Many countries pursue a devedoy strategy using the exchange rate as a mairvérttion, which

is called the export-led growth model.

Sudan belongs to low-income countries and facingersé domestic and international economic challsnge
major macroeconomic imbalances include: (exchamge ftuctuation, low gross domestic product, anghhinflation.
As well as weak policies, internal conflicts anda&ons imposed by the United States, sanctiongtandutoff of banking
correspondence are an impediment to trade, investamel growth. However, lack of progress towardst delief leads to

limited access to formal external financing.
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Nevertheless, the impact of changes in the excharmje on Sudan trade flows is still unclear.
Therefore, this paper aims to deal with the quastibthe effectiveness of exchange rate movementsaale flows. In
more details, how trade flows interact to shocksuwfexchange rate. These shocks can arise fromr eithministration

decisions or market’s fluctuations.

The problem of the study is that the relationshipwkeen the exchange rate and the trade balancetsaffee
sustainability of economic growth and the stabidifyforeign trade in Sudan. Most imbalances intthde balance are due
to the instability of exchange rates and other diet the importance of stability of the trade balgn
its relation to economic growth and trade movemaiitthis encourages the author to study the reteghip between the

exchange rate and the trade balance in terms ottityigo be described and analyzed using modetisstal methods.

Notably, the data of the variables (exchange etports, and imports) have been collected from ahmaports in
central bank of Sudan. The study assumes that ikeme statistically significant relationship. € 0.05) between the
exchange rate and components of the trade balancgudan (exports and imports). However, there iscaosal
relationship between the exchange rate and thee tbadance in SudarThe last hypothesis said that, no long-term

relationship between the exchange rate and tradedsin Sudan

The main objectives of this paper, therefore, ai@gecognize to study the impact of exchange lvatevior on
the trade balance in Sudan, and (b) determinesffieetiveness of the exchange rate system in asidgeghe trade
imbalance in Sudan, and (c) identify the most inguar tests used in the econometric literature terdene causal
relationships. The rest of the paper is struct@sdbllows: Section 2, there will have a reviewlitdrature. Section 3 will
be the theoretical framework, section4 data, anthoumlogy. Section 5 will be the discussion of ssand finally in

Section 6 will be the conclusion of this study.
LITERATURE REVIEW

There is a wide range of literature focusing orestigating the impact of exchange rate on the tizadance.
Most of the evidence provided is in favor of thedty, that is, a depreciation of exchange ratesléadigher exports and
positively affect the trade balance (Rasha Sedi§&3) using the impact of the reduction of the exaje rate on exports
and imports and its ability to remedy the deficitthe balance of trade in the short and long tdvteanwhile, the
devaluation of the exchange rate increases expodseduces imports in Sudan during 1970-20100k63Sayma and
Samera) found that there is no relationship betwten exchange rate and the trade balance in Irhgrefore,
recommended the necessity of carrying out structefarms that would ensure a balance of the tizalance, the most

important of which is to focus on the sectors aiagture, industry, and oil.

Rubana Hassan& Shampa Chakraborty & Nasrin SuBakia. Mokhlesur Rahman (2016): The main findings of
the study demonstrate that the REER has a signffiogpact on real export earnings in the long rumlevit has no effect
in the short run. The study shows that appreciatiothe REER has a negative impact on real exparhiegs in
Bangladesh. This study has policy implications &signing a monetary framework to influence the REBRother

developing economies as well as in Bangladesh

In 2011 (Idris Ali) examining the impact of the é&amnge rate in the trade balance during 20016-20udan
and concluded that there is a negative relationlsbipreen the exchange rate and the trade balar@edan. In addition,

the positive relationship with exports and the rniegarelationship with imports. The study recommethidhe need to

Impact Factor (JCC): 4.1675 NAAS Rating 3.45



Statistical Study on Exchange Rate and Trade Balance in Sudan (1987-2017) 43

reduce imports, to encourage not to link the naticurrency to one currency and to focus on impgrijoods that

increase the gross product.

It can be seen that there is a lot of studies atimiexchange rate and the trade balance, bupd#pir tries to
analyze the impact of exchange rate fluctuatiorhveikports and with imports all at once during tiwedg period.
Also, this paper used a long time series data ft88v until 2017. Moreover, in this period Sudarifiesl many economic
changes in terms of macroeconomic policies as wsllchanges in monetary and financial policies. Hmne
the gap between the official exchange rate angbdnellel market price. Hence, this study aims t@ lukifference by these

evidence.

Theoretical Framework

Trader Performance

The balance of trade is one of the most import@ms in the balance of payments and the importzoma@mic
indicators of countries, referring to the producticapacity of countries and the level of labor éoroperation,
as well as the nature of the production structdid@ country. So the balance of trade performas@alculated from the
important issues and necessary to maintain thgrihyeof the local economy from economic crisesefi@fore, achieving
balance in the trade performance through severaig® but the most important is the foreign exue rate policies,

which is discussed in this study.

The trade balance represents the net import andriexgvenues of the country, as export prices arocal
currency while import prices are in foreign curngnbdlotably, the trade balance can be written matieally in the

formula:

Trade balance = Total exports of the country (Xptal imports of a country (M)
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Figure 1: Imports and Exports Performance in Sudanl987 - 2017

During the period of 1987 — 2017, both exports angdorts are decreasing year by year in a Sudanoacpn
except in 2007, 2008, 2010 and 2011 during theimigof peace in southern Sudan and the export lotmi its
derivatives, but import volume is usually highearthexport volume, resulting in a trade balanceciteixcept for the four
years from 2007, 2008, 2010 and 2011 when there avirmde balance surplus. Notably, the improvenientrade

performance is due to improved export performaaseyorld oil prices increased during this period.
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In 2009, the deficit in the trade balance of Sudapnomy returned and the main reason for this h&sléclining

in oil prices globally after the global financiaigs in mid-2008.

The period 2011-2015 witnessed a large trade dédibdowing the secession of southern Sudan andebeession

of oil from the Sudanese export structure. Morephsge trade deficit status still running dowr2iBil6-2017.
Exchange Rate Regime

The foreign exchange rate is defined as the ratevrdath one currency is exchanged (Al -Sarbiti, 2009
The exchange rate can also be defined as the numhharits of a particular currency to be paid foreaunit of another
currency (Ltrash, 2007). Meanwhile, it is the vahfeone unit of foreign currency estimated in naéibcurrency units
(Hmzawy, 2004).

1 oao—]
1988+

nbo =000 2 doo =000 =000 10.bo0
Exchange rate

Figure 2: The Exchange Rate in Sudan 1987-2017

During the period 1987-1990, changes in exchangepalicies did not lead to positive results in ioyng the
trade balance in Sudan economy. However, in 1992 pblicies of economic reform and structural amjesnt were
announced in the framework of macroeconomic guigslior the comprehensive national strategy for gheod
1992-2002, which incorporated the guidelines of #@nomic rescue program 1990-1993. The stratemediiat
addressing the economic structural imbalances &tdrtions that faced the economy and limited friwa start and work

to contain the extent of their effects and gradeaioval and reverse to positive conditions.

As a result of the declaration of economic liberation policies in February 1992, the official metrkystem and
the free banking market were abolished, insteadesthblishing a free market to deal with foreign hexge.

In addition, the Sudanese pound exchange rate miiscuand floating against foreign currencies.

Besides, from figure 2 it can be seen that the &xgh rate remained unstable during the period 1993-
In 2000, as a result of the large inflows of foregxchange resources associated with the extraatidnexportation of
petroleum, the exchange rate witnessed great ityadild the foreign exchange market was complatelysolidated and

there was one exchange rate. This stability coatiio 2001-2003 (central bank of Sudan, 2005).

During the period 2008-2013, the global crisis tizgly impacted the Sudanese economy through théngein

the global demand for oil, which directly affectdgt decline in prices and consequently the sicanficdecrease in the
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proceeds of oil, which led to the reduction of #imlity of the central bank to meet the demandféoeign exchange and
imbalance between the available resources and derfmanforeign exchange, which led to higher excleamgtes in

the parallel market.

This status was still continuous till 2017 as ca&nseen in figure 2. Moreover, there was no any resxjin

the exchange rate regime in Sudan. Thus, therenwasosperity in the trade performance position.

Data and Methodology
Data

So in order to implement the study, a number ofaldes are considered, including exchange rategiitapand
exports. Data series are collected from the cemtaak of Sudan (annual reports) during the perd®87— 2017.

The variables imports and exports, expressed iliomdl of dollars.
Model Specification
The statistical model of the exchange rate ancetbedance components can be written as:
Ex = f(Imp, Exp)where:
Ex = official exchange rate in Suddmp = imports in Sudarfxp = exports in Sudan.
Methodology

This study was followed by a number of approachBse historical approach was used to describe the
developments in the study variables during theggetinder study. However, the descriptive approachnialyzing and
studying developments in study variables. In addijtithe econometric methods were used to determhieecausal
relationship between the variables under studyréfbes, the Granger methodology was used to testataelationships.

In order to analyze the data by (e-views progrdh® authors are based on the following steps:

e  Test the stationary of the time series by the tagt using (Ducky —Fuller Test).

The test of cointegration through (Johansen Cegitattion Test).
» Determine the causal relationship, in the long usmg the error correction model.
« Determine the causal relationship in the short tesig the Granger's causality test.

Meanwhile, the authors used (SPSS) program to amalye linear relationship between exchange rate teate

balance components in Sudan based on regressiogisnod

RESULTS AND DISCUSSIONS
E-Views Results
As a first step, the stationary of time seriestf@ variables was tested to ensure that they aeedf the general

trend problem by testing the unit root using thgraented Dickey-Fuller test under hypothesis:

H,: thevariableshaveunitroot, H,: thevariableshavenotunitroot
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Table 1: Results of Unit Root Test (Augmented DickeFuller)

First Difference Second Difference
Variable ADF Statistics Critical Value 5% ADF Statistics Cl‘ltl(!;li/nVﬂlue ADF Statistics Critical Value 5%
Exchange Rate -3.36 -3.59 -2.73 -3.57 -5.74 -3.58
Imports -2.15 -3.57 -3.9 -3.57 - -
Exports -2.93 -3.58 -1.86 -3.58 -10.04 -3.58

From table 1, the results show that accepting thiehypothesis which indicates that the variablaséha unit
root. However, the variables (Ex) and (Exp) aréiatary in the second difference, the variable (istationary in the first
difference at¢ = 0.05).

The second step, it is the test of cointegratisnuph (Johansen Co-integration Test) for the pdigilof more
than one vector of cointegration where the modetaios more than one independent variable. Thdtsesan be seen in

the following table :

Table 2: Results of Johansen Co-integration Test

Critical Value5% | Trace statistics | HypothesizedNo. of CE(s)
29.79 15.03 None
15.49 5.67 At most 1
3.84 1.58 At most 2

From table 2, the trace test indicates no co-iatiggn between the variables at the 0.05 level.

Meanwhile, the third step is important to determihe causal relationship in the long run, using rbsidual

correction model through (Engel-Grange Method),clvidan be seen as follows:
The causal relationship between (Ex and Exp) tg tom:

Table 3: Results of Unit Root Test for Residual

Variable ADF Statistics for Residual - u | Critical Value 5% | Stationary Level

Ex To Exp -3.46 296 First difference
Exp To Ex -6.11 ' First difference

The results in table 3, explained the residuahefregression equation do not contain unit rootchvtindicates

that there is a cointegration between the exchaatgeand exports in Sudan economy.
The causal relationship between (Ex and Imp) tog laun:

Table 4: Results of Unit Root Test for Residual

Variable ADF Statistics for Residual - u | Critical Value 5% | Stationary Level
Ex To Imp -6.83 358 Second difference
Imp To Ex -7.04 ' Second difference

The results in table 4, explained the residuahefriegression equation do not contain unit rooctindicates
that there is a cointegration between the exchaaigeand imports in Sudan economy. In other watts two variables

are moving together with time.

The last step (step four) coming to determine #ngsal relationship between the variable in thetsieom using

the Granger's causality test, which can be perfdrase
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Hy: ThereisnocausalrelationshipbetweenExandExp in the short term
H,:ThereiscausalrelationshipbetweenExandExp in the short term
The results can be shown in table 5:

Table 5: Results of Granger's Causality Test BetweeEx and Exp

Null hypothesis Prob. Comment
Exp does not Granger Cause Ex 0.3475 Accept npbtinesis
Ex does not Granger Cause EX| 0.6639 Accept npbtinesis

The above table indicates there is no causal oglship between exchange rate and exports at tbd€8l.
On the other hand, the causal relationship betwaeand/mp in the short term can be tested as:
Hy:ThereisnocausalrelationshipbetweenExandImp in the short term
H,:ThereiscausalrelationshipbetweenExandImp in the short term

The results can be shown in table 6:

Table 6: Results of Granger's Causality Test BetweeEx and Imp

Null hypothesis Prob. Comment
Imp does not Granger CauBe | 0.1250 Accept null hypothesis
Ex does not Granger Caukap | 0.5681 Accept null hypothesis

From table 6, the results show there is no caesationship between imports and exchange rate at (.05).
SPSS Results

In this section, the authors need to explain thedr relationship between the exchange rate asidepevariable
and exports in Sudan economy using the simple ssigme method. Notably, we took the natural logamithf the export

variable so that the values of the variables inmioelel homogeneityl he results are as follow:

Table 7: Simple Regression (Exchange Rate, Log Exts)

Variables Mean Std. Deviation R R-square Sig.
Exchange rate 2.46 2.36
Log (exports) 3.33 0.48 0.48 0.23 0.006

From the above table, we can see that there isalilypositive correlation (48%) between the exclearage and
exports during the study period. Therefore, expexfdain (23%) of the changes in exchange rate.€Btienated equation

can be written as:
Ex = =53 + 2.3logexp

On the other hand, it is important to know if thi@del represents the relationship between the blagaor not.

Therefore, we put the hypothesis:
Hy: Themodelisnotsuitable, Hy: Themodelissuitable

To test these hypotheses, we interesting in theevalf (Sig.) which indicates that accepted theridtive

hypothesis and we can say that the model is saitabl
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Table 8: Simple Regression (Exchange Rate, Log Imps)

Variables Mean | Std. Deviation R R-Square | Sig.
Exchange rate 2.47 2.36
Log (imports) 3.57 0.38 0.57 033 0.001

From table 8, we can see that there is an acceppadditive correlation (57%) between the excharge and
imports during the study period. Therefore, impaxplain (33%) of the changes in the exchange fte. estimated

equation can be written as:
Ex = —10.03 + 3.5 logimp

Notably, it is important to know if this model rggents the relationship between the variables @r no

Therefore, we put the hypothesis:
H,y: Themodelisnotsuitable, Hy: Themodelissuitable

To test these hypotheses, we interesting in theevalf (Sig.) which indicates that accepted theridtive

hypothesis and we can say that the model is saitabl
CONCLUSIONS AND RECOMMENDATIONS

According to the statistical study, conclude thealsles have a unit root. However, the variablesharge rate
and exports are stationary in the second differetiee variable imports stationary in the first diince atof = 0.05).
In addition, the indicators explain there is nontegration between the variables. The results stiese is a causal
relationship in the long run between the excharage and the independent variables based on théuedstorrection
model. Moreover, there is no causal relationshigvben the exchange rate and (exports, importd)arshort term at 0.05

significant levels.

Notably, there is a weakly positive correlation (B8%) between the exchange rate and exports dthvangtudy
period. In addition, the fluctuations of 23% fromchange rate due to exports. Also, there is anpdabke positive
correlation (R=57%) between the exchange rate mpdits during the study period. Therefore, impesplain (33%) of

the changes in the exchange rate.
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