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Dependen! Variable: D{RESDM}

Methad Laasl

Squaras

Date! O1/0EFEG Tirme: 1640

Sample (adjusted): 1982 2014

Inclisdind absarvations: 33 aller adjustmants

\arable Cosfficient Std. Ermar i-Siatisbc Prob*.
RESIDO1(-1) 1 DESN2E 0.178931 -6 DBFEoE 00000

c 0.020E28 0024703 0. 238981 08771
R-scuared 0. 54454 Mean depandsnt var -0 Doiag
Adjusted R-squared 0_5Ehg4s 5.0 depandent var 0. 181822
3.E. of regression 1124671 Skaike info crilerion -1 267503
Surn squared resd 042 B30 Sehwarz oriledon -1 1788E0E
Log likstihood 2281812 Hannan-Luinn criter. 1237066
F-sialislic arE320 Durhin-Walson slal 20288837
Prok|F-stalisliz) 002001

Appendix 4 (Error Correction model- Result)

Dependant Variable: DLOGE _EXPORT
Mathod: Least Sguares
Date: 01/08M16 Time: 16:55
Sample (adjusted): 1981 2014
Included observations: 34 after adjustments
Variakda Coafficient Std. Ermmor -Siabstic Prob.
CLOG_IMPORT 0618401 1.01E-17 6.14E+16 ¢.0000
RESIDO 1.000000 1.04E-47 9.59E+16 0.0000
c 0.008669 1.2TE-18 6.85E+15 0.0000
R-squared 1.000000 Mean dependent var 0.022043
Adjusted R-squarad 1.000000 3 0. dependent var 0144144
5.E. of regression 7.2TE-18 | Sum squared resid 1.64E-33
F-statistic 6.4BE+33 Durbin-\Watsan stat 1880734
Prob{ F-statistic) 0.000000 |

"".
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Appendix 2 Augmented Dickey-Fuller Unit Root Tests Results

ADF- at Level ADF_ first difference
Critical value at the 5% level = -2,951125 Critical value at the 5% level= -2,954021
Yariable Calculated value | Status Variable Calculated value Status
at 5% &t 5%
Log export 064080 Mone stationarny Log export -5, 951900 stationany
Log import -0.653204 MNone stationary Log imiport -5.65054 3% stationary

Appendix 3 co-integration tests using (Engle —granger Method)
First Step Result: Simple Regression

Depandent Variable! DUDE EXPORT
Method: Least Sguarss
Date: 010086 Time: 14:47
Sampds (adjusied), 1981 2014
Included observations: 34 after adjustments
Wariable Craffiziant Btd, Errer t-Statistic Prab
DLOG_IMPORT 0616401 0170554 JG24803 00010
c 0.0085569 ro21438 D404 030 (5388

R-aquared 31103 Kean deperdent war D.L23043
Adjugted F-squwaned 0.2668850 SD. depengant ver 01444744
5.E of regressan 0123245 Aaika rfo oiterion 13200
Sum squared reskd 0.4 06aa0 Schwarz criverion 2024 T4
Lo likelibssod 2386341 Hannar-Duinn criter -1 261640
F-statistic 131 14088 Ourbin-Watson stat ATEATG
Pty F-stetestic ) .00

Second step result: Test the Residual for stationary
Mull Hypothasis: RESIDO has a unit rool

Encgenos: Constant

Lag Length: O (Automeic - Based on SIC, maxkag=8|

i-Statistc Prob.*
Augmented Dickey-Fuller test statistic -5.08T955 0,000
Teest crilical values; 1% leval -3.848342
555 lawel -2.9540M
105 lawal 2615817
*Mackirmon [1886) cne-sided pvaluss
augrmented Dickey-Fuller Test Equation

:.—"'\9-]1‘—1#4][“ o7 1% 338 (ML) aaall \
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relationship. Referring to the appendix 3 the
results show that both variables have long run
relationship. As stated above in the Eguation
(2), the intertemporal approach requiras the
co-integration ralationship between export and
import, beside {4) coefficient should equal to
one.

fid. Error Correction Models

Now let us estimate the error correction modal
after including the residual {error term) in
the equation (2), To show short run & long
run relationship. Referming to appendix 4 the
results.

The estimated value of coefficient & equal
to 0.618401; which is different from one, wa
can conclude that the CAD of for Sudanese
current account i unsustainable in the long-
run because of faster nse in the Sudanese
impors relative to the expors. In other words,
Sudanese current account deficit cannot be
able to meet intertemporal budget constraint
in the long run without & drastic change in
policies (Structural adjustment Policies), such
as a sharp depreciation or reduction in the
government expenditures.

Conclusion

In this study, we examined the sustainability
of current account deficit in Sudan over the
period (1980- 2014) by utilizing co-integration
and emor correction methods. \We have
tested long run relationship between export
and import ufilizing Engle-Granger method
for Coinfegration & Augmented Dickey Fuller
(ADF) Unit Root test. The results showed that
export and import are cointegrated and seems
to ba having a stable long-run relationship.
Also, we investigated short term deviations
from long term trend by utiizing Error
Correction Model.

The results showed that, there is a positive
relationship and highly significant between

them. The results showed that the import is
growing faster than export this indicata the
lack of intertemporal budget constrain in the
future, therefore it is impossible for Sudanese
economy to generate more income to repay
for lender (prnciple plus interest), without
structural adjustmeant policies.

The results of unsustainability of current
account deficit consistant with the results
showed by the international indicators or
criteria’s.

Policy Implications

The government needs to adopt urgent and
comprehensive economic policies fo curb
the problem, such as supporting long-term
capital flows, especially green field foreign
direct investment, and eguity portfolio flows:
controlling the short-term speculative capital
inflows (hot money flows) to the country by
the use of some measures like Tobin tax,
implementing new industrialization policies
mainly aiming to deveiop expor orientad high
technologies, consumer products industry and
reduce the import dependency (consumption
goods jof the household sector, coupled
with supporiive exchange rate and monetary
policies needs to be adopted. In the long run
the country may reguire undertaking seversl
structural adjustments in the economy such
as reduce government size and expenditura
in order fo increase public saving. reduce
the finance to government that would enable
private sector to participate in the economic
growth, which will lead to increase per capita
income and private saving.

el 1V s (Ad) saall \.\
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Where C0 is current consumption; Y0 is output;
10 & the one pericd world interest rate; BO is
the size of intemational borrowing; and {1+10)
B, is the historically given initial debt of the
representative agent, corresponding to the
country’s external debt. In that case Husted
(1992) makes savearal assumptions in order o
derive a testable model which is given by the
following regression;

'I:"I it -:5..1."-11"r he, {2}

Where X is exports of goods and services,
and MM is imports of goods and services plus
net payments (interast & fransfers). In order
for the economy to satisfy its intertemporal
budget constraint, & should be equal to 1 and
e should be stationary. Thus if X & MM are
nonstationary, then under the null hypothesis,
they are cointegrated

To construct Cointegration and ermor-correction
model we have four steps. First, determine the
orders of integration for each vanable under
consideration which difference of each series
successively emerge 1o the stationary series.
second, estimate co-integration regressions
with ordinary least square using vanables
with the same order of integraton. Third, test
for stationary reswduals of the co-inlegration
regressions, Finally, construct the error-
correction model

Some common criterias used to assess the
sustainability of current account deaficit

There are several critena to measure the
sustainability of current account deficit such
as: budget deficit to GDP ratio, import to GDP
ratio, export to GDP ratio, change in reserves,
change in capital flows and trade deficit to GDP
ratio. In general, if current account to GDP ratio
15 higher than %5, then sustainability of current

account defict is questionable. Increase in
export to GDP ratio, capital inflow, economic
growth, reserves and saving will make current
account defict more aftainable. Howewver
increase in import to GDP ratio, trade deficit
to GODP ratio, investment and budget deficit
to GDP ratic will make current account deficit
less attainasble. Also, increase in poltical
instability can make current account deficit
less attainable. Please refer to the graphs in
appendixes

Empirical Results
i, it Root Test

We have performed Augmented Dickey-Fuller
{ADF) test for a unit rool tests in levels and
first differences for the log export and Log
import including trend and intercept.

The results in the Appendix 2, indicate that
both export and import have unit root (none
stationary) in the Level 1(0), But stationary in
the first difference 1(1), at significant less than
2% , that means it possible to go for next step

i Co-integration Tests

Cointegration means the long relationship
between non-stationary time series. If there
are series (two or more) that are individually
none stationary (have to be cointegrated of
the same order), but there exists their linear
combination which is stationary-we call it
Cointegration.

To test the long run relationship between
{log export) and (log import), we use two
-step Engle-Granger procedure, because
both varables have same order, The first
siep s 0 run simple regression between
variables to calculate the Residual. The
Second step is to test the Residual itsalf for
unit root test, and if it stationary is level that
means the export and import Have Long run
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Table (1)
Auther study
Baharumshah,

They study sustainability for Four Countries;

results
They found that is Sustainable

Lauv and Fauntas  Indonesia, Malaysia, Thailand, and Philippines, for Indenesia, Thailand, and

(2003} using Cross countnes data.{1961-1993) Philippines. Whereas Malaysia
is unsustainable.

Matsubayashi He studied CAD for LUSA using Unit root and Co-  Sustainable

(2005) integration test; (1875-1808)

Kim, Min. and They investigated the sustainability for Four Sustainable

McDonald (2009) Countries: Indonesia, Korea, Malaysia, Thailand,

and Philippines, using Mon-linear unit roof test :

(1981-2003).
Konya (2008)

He studied sustainability for Czech Republic

He folund that: Sustainable for

Hungary and Slovenia, Using Unit root test & Co-  Czech republic and Hungary

integration test (1993-200G).

But Slovenia Unsustainable.

Onel and Utkulu  They studied CAD for Turkish, using Zivot- They found that Weakly
{2006) Andrews unit root & Gregory-Hansen Co- Sustainably
integration test, (1970-2002).
Raybaudi, Sola They studied sustainability for Argentina, Brazil, They found that Argentina and
and Spagnolo Japan, UK & USA, using Unit root for period USA are Unsustainable.
{2004} (1970-2002).
Arize (2002) He studied Sustainability for 50 countrigs using Ha found that sustainable for

Johansan test (1873-1998).

Resesarch Methodology

This study tries to investigate the current
account deficit, to see whether Sudanese
aconomy can adjust cument account
imbalance or not, by wusing descriptive
statistics and qualitative analysis according
to international indicator criteria. In addition
to using econometrics model { unit root test
& Co - integration analysis) to intertlemporal
approach for budget constrain. By using
annual data for the peried (1980-2014).

The variables used in the analysis are the
Sudanese exports and imports. The exports
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371 countries.

[EX) represant exports of goods and sarvices.
The imports (IM) are the sum of the imports
of goods and services and the net transfer
payments with net interest payments. The
data were obtained from World Bank data&
IMF, Balance of Payments statistics. Eviews
7.0 software was used in the analysis.

Theoretical Framework

Husted (1992) presents a principal statistical
analysis followed in this study that implies
a long-run relationship between export and
import. The individual current-period budget
constraint is:




implemented with the IMF/Warld Bank support.
However, Sudan's economic performance
deteriorated sharply and the average current
account deficit was about 21 % of GDP in this
decade,

In the 1990s, the government adopted the
reforms  without external assistance. The
economic perfermance improved and the
current account deficit has been reduced (o
less than half by the end of the 1993 compared
to 90% of GDP in 1990 (IMF, 2000; World
Bank, 1993). Sudan's current account balanca
remained in negative before 1980 to 2014.
Since the problem of current account defict s
showing a rising trend year after year. Thus,
it s necassary lo investigate the reasons
behind this worsening current account deficit.
The adverse impact of the secession and of
the lack of agreement on oil transit fees are
heavily affecting vital economy activities,
causing serious aconomic imbalances.

The policy measures taken by the authorities
have not been much successful yet in deeling
with the deteriorating economic situation, and
the substantial loss of oil revenues is now
being translated in to serous external and
internal deficits, inflation rate. In addition to
above mentioned Sudan has been suffering
fram USA Economic sanction from November
1997 till the 12" of October 2017,

Motivation

This study attempts to identify the current
account deficts in Sudan, and specifically
assess the sustainability of the Sudanese
current account using international indicators,
| have been particularly motivated to investigate
the current account sustainability in Sudan due
to the following:

& The size of the deficit relative to GDP in
recent years as average -17.22% during
the pericd (1990-2013).

& The relatively poor income and savings
rate indicate that deficits are the result of

high consumption which is constitute about
90% from GDP, and low savings.

& Increase the Government deficit to 4.6%
from GOP in 2014,

& Unsustainability of external debt plunging
the country into the HIPC status

¢ Although the real depreciation of the
exchange rate, posing threats to country's
external competitivenass

i Relatively unchanged structure of the
Sudanese economy over the past two
decades questioning the sources of growth.

¢ Unwillingness for lenders to finance the
current account deficit.

Literature Reviews

The pattern of current account imbalances
has received considerable atlention In
the economics literature for many years.
However, growth of current account deficits
and firancial cnsis in the last decades makes
the policymakers and economists pay more
attention and to work more frequently on the
1ssue. In this study we will show A number of
studies that tried to investigate the sustainability
of current accounts deficil, around a long-run
relationship between exporis and impors.
Empirical research embraces all types of unit
raot tests and co-integration technigues to
Show the intertemporal budget constraint for
different countries as listed in table (1).




country where capital is most productive.
Hence, current account deficit is desired up to
& point as it boosts capital inflows to a country.
Howevar, as mentioned in Baharumshah et
al. (2003, p.466), Apergis et al. (2000, p.589)
and Choon-5eng and Villanueva (2000, p.3),
persistent CAD may have serious effects
such as, increase in domestic interest rates,
accumulation of external debt, financial
crises triggered by high interest rates and
rapid depreciation of exchange rates, higher
government budget deficits, decrease in
savings, imports exceeding exports, and
excessive burden on future generations by
lowering the standards of living.

These senous effects on the economy raise
the question of whether the CAD is sustainable
or not. During the last decade, the concept of
sustainable current account has become an
important issug in the economics literature.
From the principle point of view, countries
can sustain deficit as long as it can raise the
necessary funds by bommowing (Kalyoncu,
2005, p.1). But not all countries will able to
do that specifically developing countries,
including Sudanese economy it is bacome so
difficult fo borrow from abroad to finance their
CAD, even if it 15 possible to borrow it would be
highly costing.

CAD sustainability refers to whether an
economy is capableof maeting its intertemparal
budget constraint in the long run without a
drastic change in private-sector behavior or
policy changes, such as a sharp depreciation
or reduction in the government expenditures.
Sustainability of CAD is not easy tagk, because
it is related to very complex macroeconomic
and political —economy |ssues. In addition, to it
consistent with sustainability of external debts
and with the interemporal model of the current
account (Kim, Min, Hwang and McDonald,
2000, p.164).

In order to analyse the long-run sustainability
of the cument account, the countries
intertemporal budget constraint must be
questioned. Intertemporal model investigates
the country's ability to repay its external debt.
To fulfill the intertemporal budget constraint,
the present discounted value of fulure trade
surpluses must be equal to the present value
of its foreign debt (Milesi-Ferretti and Razin,
1996, p.2). As the sustainability of CAD
i5 an important indicator of an economy’s
vulnerability, the main goal of this paper is to
reveal the status of a developing country by
analyzing the sustainability of the CAD for
Sudan. To identify whether the Sudanese CAD
iz sustainable or not?

Sudanese current account deficit
Development:

Historically Sudan is facing current account
deficit for a long penod of time, the periods
(1980 -1989) and (1990 -1996) are considered
to be crtical penods where the CAD
deficit reached to 21% and 42.2% of GDP
respectively. The period (1997-2011) deficits
has been decreased to 5.5% of GDP due
to oil exporting dunng this peried. But the
situation has been changed after secession
of South Sudan in july-2011, which affected all
economic indicators, current deficit starting o
increase till reached 7.7% of GDP during last
threa years.

Though, Sudan adopted stabilizaton
and adjustment policies in 1978, These
policies & programs of reforms started aiter
the government requested IMF financial
assistance to tackle its internal and extemal
macreeconomic imbalances. However, the
poor macroeconomic  performance of the
Sudan's seeds in the 1980s and 1990s started
in the early 1970s when the govemment
attempted to boost the economy through
nationalization and substantial low-productivity
nvestment financed by foreign borrowing.
During the 1980s, the programs of reform weare
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CURRENT ACCOUNT DEFICIT
SUSTAINABILITY -
EMPIRICAL ANALYSIS - SUDAN:

1980-2014

MALIK ABDELLA
FARAGELLA GOUBARA

Foreign Exchange Department

Abstract

In this study we examined the sustainability of
current account deficit in Sudan over the period
(1580- 2014) by utilizing co-integration and error
correcton methods. we have tested long run
relationship batween export and import utilizing
Engle-Granger method for Cointegration &
Augmented Dickay Fuller (ADF) Unit Root test.
The results showed that export and import are
cointegrated and seems to be having a stable
long-run relationship. Also, we investigated shorl
term deviations from long term trend by utilizing
Error Correction Model,

the results showed that, there is a positive
relationship and highly significant between them.
and the import is growing faster than export

1 Working paper in- Intemabona! Firance and palicy, 2046 Grad-
uate program in Economic and Public policy (PEFPP), University of

Tsuwdubs- Japan
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this indicate the lack of intertemporal
budget constrain in the future, therefore,
it is impossible for Sudanese economy
to generate mora ncome to repay for
lender (pnnciple plus interest), without
structural adjustment policies. the results
of unsustainability of current account deficit
consistant with the results showed by the
international indicators or criteria.

Introduction

It is a theme of the sustainability of the
current account with special interest by the
policy makers, investors and economists in
developed and developing countries alike,
since they are considered as important
indicators of economac fragility. Maost of the
financial crises m 1990s and 2000s reveal
the key role of persistent and increasing
current account deficit (CAD) in economic
vulnerability. (lrandoust and Ericsson,
2004, p.49; Baharumshah et al, 2003,
p.466).

Temporary CAD is not necessanly a
problem for the economy, as long as it
reflects the reallocation of capital to the
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