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RF = f(r-1d) ..o (10)
RF = A0 + A(F-rd) ....oovvvvvevvvrvrerrrreerrerreneee (11)
M+ = RU I(B+Z(1-R) cooovvvvvvrrrrrrnrrrnenccnenneenee (12)

5- Teigen Model
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2- Endogenous variable
3- Exogenous variable
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B=RB+RP ... (16)
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Ms= (Cp+Dp)/(RP+RB)*B .......... (17)
Jouadl 5Se Dp le plilly bl dowd,
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Ms= (1+Cp/Dp) / (Rp/Dp+RB/DP)*B ........... (18)
1SS il jlass ] - Se
Ms= (1+C)/(B+P)*B ... (19)
MS=K*B .o (20)
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* MacKinnon critical values for rejection of hypothesis of a unit root.
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Sample: 1970 - 2007

Included observations: 36

Test assumption: Linear deterministic trend in the data
Series: K M1 M2

Lags interval: 1 to 1

Likelihood 5 Percent 1 Percent Hypothesized
Eigen value Ratio Critical Value  Critical Value No. of CE(s)
0.727942 55.50160 29.68 35.65 None **
0.210935 8.639022 15.41 20.04 At most 1
0.003061 0.110364 3.76 6.65 At most 2

*(**) denotes rejection of the hypothesis at 5%(1%) significance level
L.R. test indicates 1 co-integrating equation(s) at 5% significance level
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Demand Quasi M2 %
Years | Currency . M1 M2 | % M2
Deposit Money Targeted

2000 | 1,420.8 9251 |[2,345.9 | 1,120.8 | 3,466.7 | 34.4 15.0

2001 1,538.4 1,1755 |2,713.9| 1,608.3 | 4,322.1 | 24.7 25.0

2002 | 1,935.8 1,586.8 |3,522.6 | 2,110.0 | 5632.7 | 30.3 19.0

2003 | 2,388.8 | 2,230.0 |4,618.8 | 2,804.8 | 7,4236 | 318 21.0

2004 | 3,0359 | 3,033.1 |6,069.0| 3,628.8 | 9,697.8 | 30.6 28.0

2005 | 3,740.4 | 4/447.6 |8,188.0 | 58434 | 14,0314 | 447 30.0

2006 | 53553 | 5,168.8 | 10,524.1| 7,347.7 | 17,8718 | 27.4 34.0

2007 | 5639.8 | 57349 | 11,3746 | 8,340.0 [ 19,7146  10.3 34.0

2008 | 6,7746 | 6,8629 | 136374 | 9,295.7 | 229332 [ 16.3 242
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H3) o) Joad!
ariance decomposition of the multiplier

Variance Decomposition of D(K):
Period S.E. D(K) D(M2) D(M1)

1 0.088778 100.0000 0.000000 0.000000
2 0.121536 56.29698 26.80062 16.90240
3 0.172298 33.80085 53.81989 12.37925
4 0.362543 9.791262 73.79925  16.40949
5 0.589427 5.701896 73.71812 20.57998
6 0.732351 4.662951 81.58716  13.74989
7 1.565309 1.076581 90.80847 8.114950
8 2261367 0.723485 68.30990 30.96661
9 2282260 0.724823 68.85682 30.41836
10 7.152257 0.488459 94.98141 4.530131
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Dependent Variable: D(LOG(M2))

Method: Least Squares

Date: 0610/01/ Time: 08:58

Sample(adjusted): 1972 2009

Included observations: 38 after adjusting endpoints
Convergence achieved after 9 iterations

Variable Coefficient  Std. Error  t-Statistic  Prob.

C 0.198300 0.028425  6.976156  0.0000

D(l) -0.001170  0.003960  -0.295300 0.7696

D(LOG(Y)) 0.261339 0.082027  3.186006  0.0031

D(LOG(S)) 0.175264 0.038792 4518095  0.0001

AR(1) 0.131867 0.171003  0.771137  0.4461
R-squared 0.710076 Mean dependent var 0.321506
Adjusted R-squared 0.674933 S.D. dependent var 0.155346
S.E. of regression 0.088570 Akaike info criterion -1.887965
Sum squared resid  0.258874 Schwarz criterion -1.672493
Log likelihood 40.87133 F-statistic 20.20572
Durbin-Watson stat  1.986548 Prob(F-statistic) 0.000000

Inverted AR Roots .13
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Dependent Variable: LOG(M2)

Method: ML - ARCH

Date: 0610/02/ Time: 12:47

Sample: 1990 2007

Included observations: 18

Convergence achieved after 126 iterations

C
C 5.444923 3459796 1573770 0.1155
LOG(Y) 0.902303 0.278698  3.237562 0.0012
PROFIT -0.008629  0.005220  -1.653213 0.0983
S -0.417314  0.174019  -2.398086 0.0165
AR(1) 0.911699 0.112092  8.133515 0.0000
Variance Equation
C 0.001085 0.001325 0.818492 0.4131
ARCH(1) -0.290420  0.237662  -1.221987 0.2217
__ GARCH() 1262520  0.245145 5150091 0.0000
R-squared 0.994100 Mean dependent var  11.99056
Adjusted R-squared 0.989971 S.D. dependent var 1.950422
S.E. of regression 0.195330 Akaike info criterion -1.038274
Sum squared resid  0.381536 Schwarz criterion -0.642553
Log likelihood 17.34446 F-statistic 240.7146
Durbin-Watson stat  1.481217 Prob(F-statistic) 0.000000

_nverted AR Roots 91
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2- Murabaha margins and credit policies

3- discount rate

s s s olS 3] oapll ol Jid t ds
Ao Jpadl 5Se Jadll JolSll dolso

I rigeidl
y.=0o . BD.+dX +0XD: +u........(3)

il Jool Sl anig b pueid) O punss e
PN 8 Joil aic

sl ol g plaill b )Lae¥) 8 s 15] Lol
L @l pigaidl e Jouadl o Se

yo=0 . BD +06t+0K +¢QXD:+u.....(4)
£2009-1970 8,341l culn & Pdyginn wibily ga> ¢
JolSsllg wbbedl dugSiw wlhlas! cu,sly
DAl ol e LilnByg oyl

(6) 8y Jogu>
2l ol lladf Sofaad &St JolSl

Date: 0610/01/ Time: 09:05

Sample: 1970 2009

Included observations: 37

Series: D(LOG(M2)) D(I) D(LOG(Y)) D(LOG(S))
Lags interval: 1to 1

Data Trend: None None Linear Linear  Quadratic

Rank or No Intercept Intercept Intercept Intercept Intercept
_No.of CEs NoTrend NoTrend NoTrend Trend  Trend
Log Likelihood by Model and Rank

0 -76.98271 -76.98271 -76.95192 -76.95192 -75.95791
1 -63.59970 -62.65360 -62.62354 -62.62165 -61.62995
2 -54.05496 -49.60623 -49.59099 -49.49865 -48.54754
3 -49.57782 -42.29876 -42.28374 -39.84690 -38.93825
4 -49.40904 -40.29684 -40.29684 -37.24837 -37.24837
Akaike Information Criteria by Model and Rank
0 5.026093 5.026093 5.240644 5.240644 5.403130
1 4735119 4738032 4.898570 4.952522 5.061078
2 4651619 4519255 4.626540 4.729657 4.786354
3 4842044 4610744 4.663986 4.694427 4.699365
4 5.265354 4.989018 4.989018 5.040452 5.040452
Schwarz Criteria by Model and Rank
0 5.722706 5722706 6.111411 6.111411 6.448050
1 5780039 5.826490 6.117643 6.215133 6.454304
2 6.044846  5.999558 6.193920 6.384113 6.527887
3 6.583577 6.482892 6.579672 6.740728 6.789204
4 7.355193 7.253011 7.253011 7.478598 7.478598
LR.Test: Rank=2 Rank=2 Rank=4 Rank=2 Rank=3
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4- Liquidity injection and the factors that determine the
money supply
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1- lender of last resort
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1- Exposure to foreign exchange risks
2- PPP: e= p/p*
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1- Moral suasion
2- Coordination between fiscal and monetary policy

2010 i = CipenakBy (e = 28



Uogiis 19 dolell dijlelf joc ooy Le duog S
(eeadl Julasg 64-"-‘-" b.a.._u:Xl

£2009-1970 &gl b el 233130l 3325 358 10 B s cp

200

o2l 5y lasd 5 Lo fyove olagand] Jons
sl el ydheell JWs Joyidl eilaile o6 o
ELY sgay gl AT culiall elas)l e L5 g
Sl bl o gavgall dovsi lea¥l LS
e i)l Lagly olysbadl Ao > coeds)l oo gl
reboily Aol o AR DgiawXl ddaial ols)fell
olaile §0a5 gy Al o dugest)l cilalasX
72l hgoddl Ao slaieX) Julas S8 sclaw Jo,iddl
(fiscal dommance) AL Sl jlassl JLidLsg
gt Tyfpaznl pfoguuti o bl ye i fow
glas)l I ol3l s olSy sayadl dal¥l s
plell Jo¥1 gl dia yaw¥l duilogll dlosll yo
2w 8 palasal ) clasl ol ¥ 1is STy 52005
Byid sz plell 13gT Jo¥I zll dio ,osw¥l Gyall
of gy AUl daj¥ joys gog Migks pas @) 5fdiw!
Slpeei] bog s i ) cilegdall o o6 jnell 535y
Pl @ ple seind Gpall jeaw 0 BpS
Jordl jlesl 8 pdill dayag g olawdl
Auibgad! duadasll clplall jlewly ddlell
e dauad by Jlio (St ad LAY Leg
oAl d3ladl b el sahung Algald dolell dijlgll
SR o Dlaias¥) Guylo e snedly Jigoidl 3l
R @mww&mgié@ugﬁfal
Bpall youw i diwl ple Llaw

o ALar¥l ogddl FLIN ra % 1.2 Jlg dijlall
osadl LI 5o % 45 J| caclias 52000 ple
olo aJdlll doj¥l plaasl Als a6 IlesX
AL (o 2l 58%) | Bylains e-Siuw dogS3
@ity of Adbudl ailicls o @l phpall
onSely Lo GLas¥l iy Spadl Julds Lgale
Aoy decrleilly desuall wload! Lle Llw
olall e bpadl dblao po Ses ¥ Loy
S8 sotiey 1iog Agadl ofds yersus of yo>¥lg
&o Joladll o dogSdl wlogylivw e )
dlgadl ol 13 Migsd . AIU wlawbosndl gy day¥]
dile> Jlwgy ddle duSpa> pow) o258 A
palasy a8 dolell dsjlgll jme ol sy duslassl
whlell Ple gapiadl sosdl LLAL o8 2455 S]
dblall dewdll duyin 28, I Layl ddgadl wild 150
o Ayl puSeiiy jpatiw Jlec¥l glhad olo
AUS G0 30 G e @senill o¥ae o glas)) S &
bl LiSe ¥ ade puM paad) Jsadl YSE
%] pledl §las¥ly doledl cilalp¥l b oilpasall oLl
00 Tarl dwgyaog dowisly duesdl i) ceing 13

A0y¥1 Ll dulle BelaSy sLasB¥) 5,l) of daj¥

0 g ¥ A Ggusss b S ol Byl 2
ol oyl o wliendly olivledd) sade 9
o) paldl 2w jaca sy dalow cooasiiwl
d>l e 8ySho 5,9..4., (duidogll dleell do.b
wlanass ol dyoadl cadl (g olpball g
wlypball gasdss Al 6985 @ Al pall o an
e plall glhd 8 ddSia JSLiv Jls ¥
dasall ol dl dysgasag duxrlis¥l golasl Lgwl,
Glgw¥l §,2¥ Slplall disyg desdlis jolasuly
o3 Blsl plod¥l Bava; dilio pluwy dusld
Al $255 S BT bpall e aw pnbss dawliaw
0¥ draidlinll 8yadll po Hiy Le @suatll glis)|
Mnd )3 (o Losl il @iy gLl cMsao laee
Syl @ o0 @iy pall yoaw pard s of oo

1- Foreign exchange interventions and the exchange rate.

29 AR gy = Japemally dt] diad = el



Byo¥ daylo dyls] elas yoydy sLaid¥l b j9a3
AL Glg¥]

DAY geuendl parlazy dyyloill Soadl 3l /8
il g glysis of dyginnd) Ly ¥1 Slaasio o
LS iy 8525 Lo Gyl (e Lglua sl wlS b (419-S5g
Gradl duwlys 53S0 el Loy AU Joua¥ &)l
Aogaell pgastl e bydaidl pouns Lalf Ala<
oIl deylia e cibawlyadl Ll oo £1,470 o ]

dagaell houadl padasy Lgolidlg

Byla¥ 53Sll clidl wilgsl o dswlyadl cadl /9
daslall ;e slansl wlaaes) ALS ;& dlgaudl
e ddle wlaide 3l digrvng sLaiddl 4o
Sl b dlgunnll 8yls¥ Lg 3359 duyS, LI 5153 cilig]

e pial) o] LSl il pat capsssy yrandll

8y1a% JLod jul uin¥) sudill Gouw b J5-aidl /10
clilpnll BsLAS pae coray ia¥l adill alga
Joro Lo 8,3 wbluwdf o)l 4 dyylall jeglsg
Lguioly ] GAR ¥ i oM 810 Ggran 6 Jsanll dul]
sk oo dliitall cllesll Jols G i
oo vyl gl all Ln padll bpuall 2

il Jobss

ALl aslally 250 Joe bl gundas dayieis /11
ole 8ysdlly Sopally U alaill dodaw oo
mobs 4s ST ol ygunill o299 wlonanll wlaial
bl GLAKRy joyedll @iy Somall jlgd

Bpadl 2w yolsiog Jigail

$baid¥ly saaill jaiwXl olS Gubadl 5 /12
§+4%9 (economic and monetary stébility)
iy eSuadll A Lyl s gl o
Asaadd) daloadl Glaal gal salaid¥l ool
A yazwX¥ adlell AU doj¥f cdes> sal
Ay S, 1) Jgil laal mal ool (financial stability)
financial) LU Jloill basg pled proal JLillg

1- Non performing loans or bad debts

) Silogally golisf

Aol S b Lollao gadill gawesll olS 13f /1
arisdy Jyrdl guall gk ge dllell aJU
cellass oslall y2alf olé igilall sadill Aoliis¥]
a1dde cigad] sadill goill @uenont) dosls wiglys]
Al pog Ll god; Al i) sitly auadll,
Loyl deadiasl dpasasll dwbowdl ggiw g%
byl oyl il Gudd b

Ja2o ddy209 vl Sle dyladl o oy ¥ /2
Gk o o)l Julas Ay 2ysiadl gl
29a> gﬁ o9t dawling dudlog duady wlawlow

A>lg @b,

o pledl guadl Julas) zrolipy gy pleioXl /3
diogSa) whblguidl ole sSlell syaly slois¥l
Julasy olfonyl clioSo ds, olpisl Lisg
Ae ¥ 205 b eardill Bale] aiy e slose¥]

ilalgiul dlo>

Al Judas gopbo (e gl cdled i /4
LS b zo dS,iidee oy glivg DI ] Jugonl
iS,> g gl Jgag A3 3yl

..19.3.5." O Lm).v_“‘ﬂg Qll.‘gg_a.‘i."

slbblasl sl e Jodl oS0 clidl Le /5
od ailyad geat ddgydl olpbaldl o il ads
DXl ddle oy Bpall y2uw ,laiwl ,le bladl

legdall gliao

2% ohiwliw gungg slpiwXl Flos oS o 2% /6
AL day¥ s 8 duygpunl it glandl ofpuisnl o
dojgradl Slabas¥l oo el arrgly dulgall
vord 3l dali¥) daclall eead dujleiswXly

Jos ]l

y_\.u.u doyg 31_719 aJul ébg‘ﬁq Gy pglas /7
o oo Sl duilend 89yl ciloiiog ducl)Hl
dvdi> Jlgoly dudid> gl dJU 39X jamo

P |



£
ECM- L reseias g ol (1) go>lo
Date: 0610/02/ Time: 12:21
Sample(adjusted): 1974 2007
Included observations: 34 after adjusting endpoints

_Standard errors & t-statistics in parentheses
___ Co-integrating Eq: CointEqg1
D(K(-1)) 1.000000
D(M2(-1)) 0.000101
(8.3E-05)
(1.21827)
D(M1(-1)) -0.000145
(0.00012)
(-1.21172)
C -0.814769
Error Correction: D(K,2) D(M2,2) D(M1,2)
CointEq1 -0.186387 -33032.56 6759.308
(0.07365) (32299.5) (16043.8)
(-2.53058) (-1.02269) (0.42130)
D(K(-1),2) -0.460725 61915.27 7064.815
(0.19632) (86093.1) (42764.2)
(-2.34679) (0.71917) (0.16520)
D(K(-2),2) -0.042672 56106.96 20945.47
(0.19273) (84518.4) (41982.0)
(-0.22141) (0.66384) (0.49892)
D(M2(-1),2) 1.57E-05 2.205894 -0.420750
(6.9E-06) (3.00460) (1.49244)
(2.28894) (0.73417) (-0.28192)
D(M2(-2),2) 1.35E-05 0.423677 -1.546794
(6.3E-06) (2.76581) (1.37383)
(2.13716) (0.15318) (-1.12590)
D(M1(-1),2) -1.72E-05 -1.296465 0.789515
(8.3E-06) (3.63677) (1.80646)
(-2.07612) (-0.35649) (0.43705)
D(M1(-2),2) -1.12E-05 0.572043 1.684208
(6.7E-06) (2.94918) (1.46492)
(-1.66516) (0.19397) (1.14970)
Cc -0.160246 -19692.34 10987.44
(0.06558) (28759.2) (14285.3)
(-2.44348) (-0.68473) (0.76914)
R-squared 0.501870 0.443023 0.614483
Adj. R-squared 0.367758 0.293067 0.510690
Sum sq. resids 0.267972 5.15E+10 1.27E+10
S.E. equation 0.101522 44520.36 22114.15
F-statistic 3.742170 2.954362 5.920269
Log likelihood 34.09103 -407.6093 -383.8185
Akaike AIC -1.534767 24.44761 23.04815
Schwarz SC -1.175623 24.80675 23.40729
Mean dependent 0.000727 5420.004 2501.489

_SD.dependent 0127678 5295045  31613.90

Determinant Residual Covariance 3.10E+14
Log Likelihood -711.9856
Akaike Information Criteria 43.46974
_Schwarz Criteria 4468185
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5. CONCLUSIONS

This study estimates the responsiveness of import
demand to currency devaluation in the Sudan over
period 1970-2008. While both the Augmented
Dickey-Fuller and Phillip-Perron unit root tests
reveal that the series are stationary, the Johansen
cointegration tests indicate two cointegrating
relations among the variables.

The OLS model estimation results show that
demand for imports was positively influenced only
by nominal output and foreign exchange reserves
in the short run. However, the regression results
show that demand for imports was very inelastic
with respect to nominal output and foreign
exchange reserves in long run. In contrast, the
demand for imports could not respond to currency
depreciation at any time.

The results of the error-correction model indicate
that the estimated coefficient of exchange rate
depreciation is statistically significant and
negatively correctly signed, suggesting that a
1% depreciation of the Sudanese currency would
cause imports to fall by as much as 0.25% per
annum in the period 1970-2008. In contrast, the
demand for imports is very elastic with respect
to domestic inflation in the short run. The error-
correction term suggests that approximately 70%
of total disequilibrium in imports volume was
being corrected in each year in Sudan over the
study period.

Therefore, since the demand for imports is found
to be irresponsive to nominal exchange rate
devaluation, exchange rate devaluation policies was
not the best policy option during that period. Other
options such as the development of local resource-
based industries, which have low import contents,
could have been explored. In addition, speeding
up the development of backward linkages for such
industries in order to utilize the local inputs could
have been among the options. Such policies could
have dampening effects on the demand for imports
that was driven by the needs of economic growth.

Rather than restricting the flows of imports,
frequent exchange rate devaluation policy that
was adopted during that period could have been
the major cause of the excessive monetary growth
and fiscal deficits that fueled inflation in the
country during this period. To avoid such runaway
inflation episodes, excessive use of exchange rate
devaluation as a policy tool should have been
avoided or minimized.
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(top-down) modeling approach as proposed by
(Hendry, 1991; Hendry and Richard, 1983) to a
parsimonious form using an optimal lag length.
The approach is employed to derive a simple
VECM by eliminating sequentially the differenced
variables whose coefficients were insignificant
using t-ratio. Eventually, variables that were found
to insignificant were dropped from the estimation.

Table 5: Error Correction Representation of the
model

Results of the selected error-correction model

Standard

Regressor Coefficient t-Statistic
error

Intercept 1.028™ 0.155 6.634

A Log M(-2) -1.012" 0.154 -6.567

ALog Y(-1) 0.651° 0.356 1.828

A AlLog E(-1) -0.249" 0.096 -2.590

A ALog CPI(-1) 1.047" 0.424 2.467

A Log RES(-1) 0.195™ 0.063 3.098

A Log RES(-2) 0.178" 0.077 -2.325

ECM(-1) -0.697™ 0.099 -7.043

R-square 0.756

R-Bar-Squared 0.690

Durbin-Watson test 1.688

F-Stat. F(5, 30). 12.396

Note: (™), (*) and (%) refer to 1%, 5% and 10% level of
significance respectively.

The results of the error-correction model associated
with these long-run estimates are reported in
Table 5. The coefficients of all the variables are
significant at least at the 10% level. These results
indicate that changes in nominal income, domestic
inflation and foreign exchange reserves positively
impact on demand for imports in the short run in
Sudan. For example, a 1% rise in nominal output
would cause imports to rise by 0.65% annually
between 1970 and 2008. A similar rise in foreign
exchange reserves would have caused imports to
rise by between 0.18% and 0.20% per annum in the
same period. However, the coefficient of exchange
rate depreciation is statistically significant and
negatively signed which is according to the model’s
prediction. This suggests that a 1% depreciation of

the Sudanese currency would have caused imports
to fall by as much as 0.25% per annum in the
period 1970-2008.

Rather than to curb import flows, the exchange
rate devaluation policy which was persistently
applied, might have been among the major causes
of inflation that engulfed the country in late 1980s.
A glance at Table 1 reveals that, except in the
period 2000-2007, inflation rates were far above
two-digit figures.

Actually, inflation rates dramatically reached
about 65% in 1988, reaching the highest rates ever
recorded in the period 1991-96. In other words,
the highest inflation rates of 122.5% 119.2%,
101.2% and 116% and 130.4% recorded in 1991,
1992, 1993, 1994 and 1996 respectively were
unprecedented records. Inflation rates began to
ease only in 1998 when domestic price level grew
by approximately 17.2% down from 46.6% in the
previous year. Only period 2000-2007 witnessed
a single-digit figure in which inflation rates never
exceeded 9%. However, inflation rate jumped
to more than 14% in 2008, prompting fears that
inflation was on the rise once again if not stopped
soon.

The error-correction term that represents the
proportion by which a long-run disequilibrium in
imports variable canbe corrected ineach year carries
correct negative sign and statistically significant at
the 1%. This suggests that approximately 70% of
total disequilibrium in imports volume was being
corrected in each year in Sudan.

Our calculation reveals that it takes approximately
1 year and 5 months for import demand in Sudan
to converge to the long-run equilibrium value. The
presence of statistically significant error-correction
term and the coefficients of differenced regressors
suggest that the variables are bound by both the
long-run and short-run relationships in Sudan
across the study period. The high Durbin-Watson
statistic indicates that there is no first-order serial
correlation problem in the residuals.
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4.3 Multivariate Cointegration Analysis

After ascertaining the stationarity of all the series,
the next step is the detection of long-runrelationship
that binds the variables in the model. To achieve
that, the study employs the cointegration test
procedures. The results of the cointegration test
shown in Table 3 indicate that there are at least two
cointegrating relations among the series. In other
words, given the presence of cointegrating vectors
within the model, there is a long-run relationship
among import demand and its major determinants
in Sudan.

Table  3: Johansen-Juselius ~ Multivariate
Cointegration Test Results
Null Trace Maximum
95% 95%
hypothesis statistic Eigenvalue
None 10250°  69.82 46.73" 33.88
At most 1 55.78" 47.86 29.43" 27.58
Atmost2  26.34 2980 13.58 21.13
At most 3 12.76 15.49  11.47 14.26
Atmost4  1.29 3841 129 3.84

Note: The asterisk (*) denoted rejection of the null
hypothesis at the 0.05 level.

4.4 Short-run and Long-run Import Demand
Elasticities

The results of Equation (3) shows that only the
estimated coefficients of nominal output and
foreign exchange reserves are significant and carry
correct signs, which are consistent with the prior
expectation. In other words, holding other things
constant, a 1% increase in nominal income could
cause domestic imports to rise by about 0.75%
in the long run. Similarly, a 1% rise in foreign
exchange reserves could increase imports by
0.24%. These results show that demand for imports
is inelastic with respect to both the nominal income
and foreign exchange reserves, implying the basic
nature of the Sudanese imports.

Log M, =0.707 +0.748 Log Y™ +0.133 ALogE —0.119 A LogP + 0.244 LogR"™ ( )
(-3.9) (0.061) (0.120) (0.290) (0.052)

The next step is to estimate the long-run
coefficients of price and income elasticities using
the OLS method. However, since Equation (3) is
estimated in log-form, the coefficients represent
short-run elasticities. The long-run import demand
elasticities computed and displayed in Table
4 show that demand for imports with respect to
nominal output and foreign exchange reserves is
inelastic in the long run too. As a result, currency
devaluation, which was persistently applied to
correct deficits in current account balance in the
Sudan in the 1980s and 1990s, could not succeed
in curbing imports. Since the bulk of the Sudanese
imports were dominated by the basic goods such
as foodstuff, pharmaceuticals, petroleum products,
agricultural implements, transport machinery and
equipment, imports could not fall in response to
currency devaluation in a desirable manner. In
this respect, Sudan’s balance of payments for the
year 2008 reveals that machinery and equipment
and manufactured accounted for more than 50%
of the import bill. Machinery and equipment alone
took about 33% of that bill. Therefore, continuous
currency devaluation could only accelerate
inflation especially when import prices are rising in
the world market. In addition, persistent currency
devaluation can encourage speculation.

Table 4: Short-run and Long-run Elasticities of
Import Demand in Sudan

Short-Run Elasticity Long-Run Elasticity

Log Y 0.687 0.748
A Log E 0.154 0.133
A LogP 0.434 0.119
Log R 0.301 0.244

4.5. Estimates of Error Correction Representation
Since all the variables are stationary in the
system, the short-run adjustment mechanism can
be modeled as an ECM. The ECT derived from
long-run relationship using Johansen procedure
is used in the ECM, together with current and
past differenced fundamentals that affect import
demand in the short run. The system could be
reduced gradually using the general-to-specific
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3. RESEARCH METHODOLOGY

3.1 Model Specification

Following Kotan and Saygili (1999), import
demand (MY) can be estimated as a function
of nominal output (Y), nominal exchange rate
depreciation (DNER), inflation rate (INFR), and
international reserves (RES) as follows:

LogM " = b, + b,LogY + b,ALog E, +b, ALogP,+ b, LogR +¢, (1)

Where b’s represent income, depreciation, inflation
and reserve elasticities of the import demand.
The signs of these elasticities imply that (i) as
domestic income (Y) increases, the demand for
imports (M?) increases, implying a positive b ; (ii)
an increase in nominal exchange rate depreciation
would decrease the demand for foreign goods as
imports become relative expensive in terms of
domestic currency, so b, should be negative; (iii)
when domestic prices rise, foreign goods become
cheaper relative to domestic goods so domestic
consumers would switch to the consumption of
foreign goods, so b, is expected to be positive;
and (iv) an increase in foreign exchange reserves
means that there will be more funds available for
imports, so b, is expected to be positive. Assuming
that imports do not immediately adjust to their
long-run equilibrium level when a change occurs
in any of their determinants, the following error
correction model captures the speed of adjustment
of imports to long-run equilibrium:

ALogM;l =P, + ZBlALOgM:”—: + ZﬁzALOgYH + ZB}A LogE,_; + ZB4A LogF
=] =] =] =]

+ ZBsALOgR +Bsu, +e, 2)

where p | is a one period-lagged error correction
term that measures the speed of adjustment that
restores the long-run equilibrium.

4. RESULTS AND DISCUSSION

4.1 Data Source and definition

The annual data used in this study are obtained
from IMF International Financial Statistics
database and cover the period 1970-2008. Imports
are defined as the volume of imports for goods and
services while output is the GDP. Exchange rates

and foreign exchange reserves are those reported
and recorded in the IMF International Financial
Statistics. For domestic inflation, we compute
the changes in the log of domestic CPI (2005 =
100). All the series are log-transformed from the
original series. The sample size was determined by
the availability of relevant data.

4.2 Unit Root Test Results

Prior to cointegration test, we employ unit root
tests. The unit root test results shown in Table 2 fail
to reject the null hypotheses of unit root in series
at level. However, the tests at the first difference
show that the series are stationary which implies
that they are free from unit root problem. In tandem
with the ADF test, Phillips-Perron test of unit root
test is also employed. In the same Table 2, the null
hypothesis cannot be rejected at level for both the
constant and constant with trend variables. There
is an evidence of non-stationary at level. However,
the null hypothesis is rejected at first difference
I(1), which indicates that the series are stationary,
denoted as I(1).

Table 2: Unit Root Test Results (ADF and
Phillips-Perron)

ADF Phillips-Perron

Variables Constant Constant+ Constant Constant+
Intercept Intercept

Level

Log M 0.025 -1.751 -0.025 -1.904

LogY -0.040 -1.919 0.014 -0.933

Log E -0.188 -1.449 -0.393 -1.853

Log P -2.672 -2.599 -2.536 -2.419

Log R -0.010 -1.901 -0.001 -1.918

First Difference

Log M -4.915" -4.853™ -4.860" -4.871"

LogY -6.459" -6.694™ -6.452" -6.704"

Log E -4.358" -4.287" -4.343" -4272"

Log P -8.396" -8.687" -8.312" -8.815™

Log R -5818" _ -5.820™" -5815" _ -5820™"

Note: The optimal lagged differences in the
parentheses are determined based on Akaike
Info Criterion (AIC). The asterisk (*) and (**)
denoted as the significant level of 1% and 5%,
respectively.
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Figure 1. Trade, Current Account and Overall Balance of Payments in Sudan (1977-2008)
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To discuss trade issues, it is necessary to mention
three most important trade ratios related to imports,
exports, domestic demand and output. As shown in
Table 1, the first ratio is the import orientation ratio
(IOR), measured as the average ratio of aggregate
imports to the nominal gross domestic product
(GDP). With exception of 1982, the index has
been below 20 in the period 1977-1999, reaching
as high as 28.1 only in 2005. The second ratio
is import penetration ratio (IPR), which shows
to what degree domestic demand is satisfied by
imports, is the ratio of imports to domestic demand
by government and households. Like the IOR, the
measure was relatively low especially in the period
1977-1999, although it began to move upwardly
starting from 2000, reaching as high as 32.6 and
31.9 in 2005 and 2006 respectively. Although a
low IPR does not necessarily indicate the existence
of high import tariffs as it reflect industry-specific
characteristics such as high transportation costs
which are unfavorable to international trade, it
suffices to say that this was the period in which the
country was struggling with a host of problems that
undermined its ability to export to the international
markets. Since the IOR was also low, there is
not any insinuation of the existence of highly
competitive domestic firms capable of fiercely
resisting foreign competition at the time.

The third ratio is the export orientation ratio
(EOR), derived, as a ratio of total exports divided
by GDP, was very low too. It only rose to 20.1 and
22.4 in 2007 and 2008 respectively. These ratios
are extremely low compared to other countries.

Table 1: Import Orientation, Import Penetration
and Export Penetration Ratios in Sudan (1977-
2008)

| Year IOR IPR EOR
1977 16.4 17.8 8.6

1982 255 27.1 10.9
1987 11.1 12.3 55

1992 10.8 12.4 42

| 1997 19.2 21.1 10.2
1998 15.2 16.8 6.7

| 1999 16.9 18.3 7.8

2000 17.7 211 15.3
2001 207 229 12.8
2002 19.5 225 13.3
2003 189 225 14.7
2004 214 264 17.6
2005 28.1 326 18.2
2006 27.5 31.9 16.5
2007 239 30.0 20.1
2008

22.0_ 1278 — .
Source: IMF’s International Financial Statistics (various
issues)
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The objective of this study is to estimate the
responsiveness of Sudan’s import demand to
currency devaluation over the period 1970-2008.
More specifically, the study attempts to examine the
short-run and long-run price and income elasticities
of the import demand. An understanding of import
determining factors could be useful for policy makers
in designing an appropriate exchange rate policy.

The study employs the Johansen cointegration
and error-correction model (Johansen, 1988;
Johansen and Juselius, 1990; Johansen, 1991).
The technique distinguishes between short-run and
long-run relationships among the variables. While
short-run causal dynamics effects are implied by
the differenced explanatory variables, long-run
relationships are indicated by the lagged error-
correction term (ECT). The estimation process of
the Johansen method is based on a number of crucial
steps. First and prior to testing for cointegration, the
properties of individual time series are investigated
by applying standard unitroot tests (e.g., Augmented
Dickey-Fuller and Phillip-Perron tests). Secondly,
after ascertaining the stationarity of the series,
they are subjected to cointegration. Thirdly, if the
variables are cointegrated, the error-correction
model is estimated by including the error-correction
term (ECT) lagged by one year, derived from long-
run relationships, as independent explanatory
variables in the estimation process. This step is
very crucial in that if the variables are cointegrated,
tests involving differenced variables would be mis-
specified and some important information lost
unless a lagged error-correction term, derived from
long-run relationships, is included. We hope this
study will provide policy makers with important
insights in formulating appropriate exchange rate
policies that boost domestic production while
curbing imports so that the country’s problems
related to the balance of payments imbalances can
be minimized.

The outline of the study is as follows. While section
2 views recent Sudanese trade performance,
section 3 presents the empirical import demand

function model and the econometric methodology
employed in the analysis. Section 4 reports the
empirical results while section 5 presents the
summary and the study conclusions.

2. THE OVERVIEW OF RECENT SUDANESE
TRADE PERFORMANCE

Although Sudan was able to sustain a favorable
trade balance throughout the 1960s, the collapse of
the world primary-product prices in the 1970s and
1980s affected its major exports. The economic
policies that were implemented were reflected
on the country’s balance of payments position.
In earlier 1970s and 1980s, the composition of
Sudan’s exports was tilted in favor of cotton, which
accounted for about 63% of the total exports,
oilseeds with 23%, with the rest shared among gum
Arabic, livestock and others. This dependence of
the economy on a single crop exposed the country
to serious precarious price fluctuations. During
that period, imports were growing at average
annual rate twice that of exports. Most imports
overwhelmingly comprised of foodstuffs, raw
materials, pharmaceuticals, petroleum products,
and capital goods. Prior to the extraction and
export of oil in 1999, petroleum and its products
represented more than 50% of the total import
bill. The widening gap between declining exports
and surging imports led to ever-widening overall
balance of payment deficits.

As Figure 1 reveals, with exception of 1999,
2001, 2004 and 2008, the overall balance of
payments in the Sudan was in deficit. The trade
balance, which constitutes approximately 50% of
the overall balance of payments of the country,
was in continuous deficit too. Consequently, the
overall country balance was in continuous deficits
over period 1977-95. Only from 1996 did the
situation slightly improve, recoding a surplus of
$11.2 million. This temporary improvement must
be attributed to the extraction and export of crude
oil that started in 1998, which currently provides
about 65% of government revenues and 96% of
the country’s export revenues.
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to devalue their currencies in order to offset the
effects of their trading partner’s devaluation may
lead to the beggar-thy-neighbor policies, which
may exacerbate economic difficulties by creating
instability in broader financial markets.

On the demand side and with both a high average
propensity to import and a low price elasticity of
demand for imports as the situation in case of Sudan,
currency devaluation is claimed to divert domestic
monetary demand away from home-produced
goods. In case of highly indebted countries, with
external debts denominated in foreign currency, as
is the situation in the Sudan, currency devaluation
increases the domestic-currency costs debt
servicing. In the traded-goods sector, the income
distributive effects of currency devaluation favor
profits and disfavor real wages as the price level
rises. On the Supply side, currency devaluation
boosts the domestic currency costs of imported
inputs. Furthermore, the increased domestic rate
of interest will raise the costs of credit for firms
that rely on bank credit, which is contractionary
on the aggregate supply. On the capital-account
side, currency devaluation can have positive effect
where it serves to create or restores confidence in
the economy. Currency devaluation should be part
of credible macroeconomic strategy, combined
with appropriate counter-inflationary fiscal and
monetary policy, and leads to new exchange rate
that is believed by private capital markets to be
close to the equilibrium rate. Currency devaluation
can be perceived as a panic measure associated
with further capital outflows when it is combined
with excessively expansionary fiscal and monetary
policy that can lead to a new rate seen to create
exchange rate overvaluation.

Whether devaluation works or not depends on a
number of conditions, some of which are out of the
policymakers’ control. Devaluation may worsen
the trade balance in the short run, possibly causing
a contraction in output and employment, before
improving the overall balance. The argument is that
changes in unit demand often move more slowly

than price changes, causing an immediate decrease
in export revenues (due to lower price) without
increase in units to offset it. Another hypothesized
phenomenon is the so-called Marshall-Lerner
condition, which states that the sum of price
elasticities of imports and exports must exceed
unity if the depreciation of a country’s currency
is to induce a shift to greater export revenues,
and hence, an improvement in the trade balance.
Although depreciation can worsen trade balance in
the short run, it can improve trade balance in the
long run, a phenomenon known as the J-curve. On
the one hand, as a devaluation of exchange rate
implies a reduction in export price, the quantity
demanded of exports is expected to rise.

In contrast, currency devaluation implies a rise in
import price, which reduce import quantities. The
net effect of the rising export and import prices will
largely depend on the price elasticities. If, on the
one hand, the price of the exported goods is elastic,
the quantity of exports demanded will increase
proportionately more than the price, leading to
a rise of export revenue. Similarly, if the price
of imported goods is elastic, total expenditure of
imports will decline, hence, improving the trade
balance. However, the occurrence of the Marshall-
Lerner condition does not mean that a devaluation
of the country’s currency will necessarily bring
improvement in the country’s trade balance. For
Marshall-Lerner condition to be satisfied, the
domestic supply of output must respond more
appropriately to meet the surge in demand caused by
the fall of exchange rates. However, the response of
the output supply requires the availability of excess
capacity in order for the increase in supply to meet
the switching of foreign and domestic demand for
locally produced substitutes. This, in turn, requires
the implementation of expenditure-reducing
deflation and expenditure-switching devaluation
as complementary policies rather than substituting
policies. As deflation reduces actual output, it may
provide the needed spare capacity and conditions
under which exchange rates devaluation may
improve the balance of trade deficit.
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ABSTRACT:

This study estimates the responsiveness of import
demand to currency devaluation in the Sudan over
period 1970-2008. While the OLS model results
show that demand for imports was positively
influenced by nominal output and foreign
exchange reserves, it was inelastic with respect
to these regressors in the long run. The results of
the error-correction model indicate that changes in
nominal income, foreign exchange reserves and
domestic inflation could positively affect demand
for imports in the short run. In contrast, exchange
rate devaluation could negatively affect demand
for imports only in the short run. Additionally, the
results show that demand for imports is very elastic
with respect to domestic inflation in the short run.
Since demand for imports is found to be inelastic
with respect to nominal exchange rate devaluation,
exchange rate devaluation policy was not the
best policy for rectifying deficits in the country’s
current account balance during this period.

1. INTRODUCTION

Currency devaluation is an important tool employed
in many developing countries for correcting
disequilibria in payments imbalances. Under a
fixed exchange rate system, in order to change
the value of the country’s currency with respect
to other currencies, government officials usually
devalue the domestic currency vis-a-vis other

currencies. In theory, currency devaluation makes
the country’s exports relatively less expensive for
foreigners, thus encouraging exports while making
foreign products relatively more expensive for
domestic consumers, thus discouraging imports.
By these two effects, devaluation may help to
reduce the country’s current account deficit.

However, currency devaluation is a debatable issue
for a number of reasons. First, by increasing the
price of imports and simulating greater demand
for domestic products, currency devaluation can
generate inflation. The increase in the price level
will also increase/decrease the nominal demand/
real supply of money. If the policymakers’
intention is to control inflation, it may have to raise
interest rates, which will deter consumption and
investment, thus, the economic growth. Second,
currency devaluation is viewed as a sign of
government weakness. Devaluation can jeopardize
the country’s creditworthiness, which may dampen
the investors’ confidence in the country’s economy
and can adversely affect the country’s ability to
attract foreign investment. Thirdly, one country’s
decision to devalue its currency may trigger
successive cycles of devaluation among the trading
partners. In other words, trading partners may
become concerned that the devaluation of another
country’s currency may negatively affect their own
export industries. The reaction of other countries
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