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Abstract:

The study aimed to analyze the causal relationship between
the general level of prices and the actual real exchange rate in the
period (1989-2018) in Sudan, using the autoregressive distributed
lag model (ARDL) to test the long and short-term causal relation-
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ship. Results of Run Form and Bounds test) indicate the existence of
a long-term balanced relationship between the variables of the study
(general level of prices, exchange rate, and consumer price index)
during the period (1989-2018). The results also showed that there is
a causal relationship in one direction from the actual real exchange
rate towards the general level of prices, and the model of self-regres-
sion of the distributor ARDL proved that the general level of prices
depended on the previous value and the previous values of the actual
real exchange rate of the Sudanese pound against the Us dollar.
Key Words : analyze the causal relationship ,the general level of
prices , and the actual real exchange rate .
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= Deviation of the money supply from its Hodrick Prescott filter
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46.60000 4.800000 1063.300 Minimum
64.49418 40.50958 1246383 Std. Dev
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4.926141 2.729378 8.746810 Kurtosis

16.46288 5.996370 69.17366 Jarque-Bera
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30 30 30 | Observations

E-views gl Ol ysne (gim Wl 1 yuall

§ el Bpall jmwg sl plall skl wgio glisyl bl Jodecl] sl

Olawdss sue ] dhgull dizdl G0 2w (A by (2)(gadll gwstll doet 87401 0dn
G pall sl gey $oladVl 1 ol Gl J) Aoy . (18).Joud] aidl Bgiio J-d e
093 09,23 5 iz Ohlei ) o b ] g8l b , iaVly gobud] JyELuY) pues .
Olhawsite Of gl Jdodl] G (2).Bs okl s Ui psall g8y5 . gl ) Jls—aVl
-l Lpasy e odomy GOl Jledll Gaded] Gpall jzwy Hleell) plsdl gl hilugs
Jedldl O s (L Iile) pedslpamd] Lypass s &g 3 @slushl Blyoui¥ls Gelewsd] bawgll Ol

©2021 proua--a1443 pilidl guy- piie (sabll aaell-digiow g1 Gosao drode dlao m




sl @Bl 13l dasna 7 3ho.3 - Al BLAILG e plucl.s

Ced) dalyal) 858 § il Bdodl B padl ;2 wg el plall goiwll e JSI disyll
= (0.000266 0.0000.0.049878) Lz Y1 13y} dLlabl dJlozYl dasdll OY (mabs m2555 Le)
2295 Lads dalyall 858 UMs dpiny)l odlaal) (Slotis s dozrsd (6 . 5% (o 3T JI5dl

darwdl o 1S glusd! lawgdl OY ol b goile

CPI

6,000,000

5,000,000 —

4,000,000 -

3,000,000

2,000,000 —

1,000,000 |

(0}

U U U U
1990 1995 2000 2005 2010 2015

160

120 —

80

40

— 1 T - 1 T T 1 T T T T
1990 1995 2000 2005 2010 2015

REER
350

300

250 |

200

150

100 —

50 —

U U U . $3709090
1990 1995 2000 2005 2010 2015

E-views gulip Oloysne §gimll yuall

02021 prosuua- 1443 (pilill guy- pive salall aaell-d1gisw g1) G080 drole élao




(#2018-1989) 3 il S (313 guad! Al Awwl)3ARDL 73 gs ylaws S platt (6 gkadly cpiall yaww (3 doticsaad) ABMal) Julon

Gl aded] B pall = a.l_m.l.wg el el gkl Al GLadl o))l sl
dwlwe @0 gud) dpiadl jariss Oluwlw) JI U3 g9 dwlyll 858 IS e glasyl &
U9, g il mawsilly Bpadl ;2w es3 qgoladl 4 ol
Lolsg dunyll Jwdudl dwlys e :(Unit Root Tests)ddogll ygd> (oSl Olylus
.(Stochastic Trends)d5lg-de Slaled] dg2g haxd dJlbly dosladVl colsdl Jslus ) s
gty Lazedlee Cllaty 45l Jdowdl] ddas elyo] (2,9 Byt un yb dldid] Jmed 4 gisa
(First Difference) AY; = Y, — Ye_q JsY 3,&)) sleu] I s 3y Bydiuns dlwlu I
02323 dmpsml] iy lyleiul Guey dewdad] Lsb sy Js¥I L3 o OB 5,801
Augmented) gwsbl ;58 (S5 sLas! plusul Sole o5 456 dludud) &)l yitw] s oS!
psuswy (Phillips- Perron(1988):PP ) (g -pu—uksd sLus! o ( Dickey and Fuller(1981
Foshl 158 (oo slasl dulyll ods §
J9 590 sLas) dsyi(Augmented Dickey ~Fuller test(ADF : gwgbl ;o8 (525 sLus
z3Lé § pasiuw s DF)(Dickey and Fuller)(1979) ,Jgd ($o5 sLas) (o 8yg-hae diud gwshl
Jlass) S¥olse EMS , 58 9 (520 o0 05 ye-b (1981) ple (48 .8, Sl Sudmll diejl] Jwdlud]
o= gwsbl 558 (F0 Hlasl C¥slsbl ods Caswg Suosll j9ie dgog slasY Laliee
asdl s o) dslell goims e § ¢ pldl olesly Colidl asdl s JoYI Hlasoll aslss
& Wnsdl 3500 0l alsdl oLVl 9oy 5l Sl asndl (gay a8 A9 sl Lol e a g8 colell
S 3l 4518 Bamll Hede izl oyl slacte ol Jlsdis Lz o S C¥sLzl
Al g seall Sl b ddy b plaswly CYslsbl ode (s SST 5l Suolg
AY, = < +Bt +yYe_q + 8,AY,_y + -+ 5pAY,_, + E;
s3I HlassYl dslwe QLS ewdsdll (o,J9 (Ordinary least Squares)(OLS)
elsdl olzs¥ly ol usdl e
IS 25 aypais o) halsld0l B, Y, O et Ll UV 3, Aol oM ol el e
Aoles Clalss s o2 o] byl dade 56 opobs Oy Cub s 0 Guor ausy ol sl B dis)l
Auld)d < 0: Hy < (saog) 5o o s V) s 56 ( Yt ) Al cqal s o Sl ool

Mackinnon o8l ) ddsicd (T) 08 2o der il DFt M Coys 3H1: 0 = 0 Gaes (1)
(Hy)(Null Hypothesis) pust o8 285 S diallal) &g @l oo 581 (DF)J dallal) dedl i 1365 (1991
5 (09 Dfuns y dludud) 45 8B ¢ (8 tume (Yt) FI I §T) H 1)(Alternative Hypothesis) sl (o, Lidig
350 2y U G § Sya y8 IS 13 « Y Ble] 5 (yag eyl dlal) (First Difference) Jod1 3, o4 gl
(14). Bt Al Jo Jgad 3 o] J] 1Sy daglasly GBI 3,20

©2021 proua--a1443 pilidl guy- piie (sabll aaell-digiow g1 Gosao drode dlao m




Aol @l il dLesme e - Alllbe ALdIbie demme plucul.a

| Lalyl) 378 DI gtk e (5ol 03l cpinatligelleil] i)

Variable Levels 1(0) 1(1) 1(2)
REER Intercept 0.0357 0.0000 0.0963
Tread and intercept 0.1042 0.0038 0.1198
None 0.1742 0.0000 0.0036
Inf Intercept 0.3733 0.0000 0.0000
Tread and intercept 0.7182 0.0000 0.0000
None 01656 0.0000 0.0000
CPI Intercept 0.9917 1.0000 1.0000
Tread and intercept 1.0000 1.0000 1.0000
None 0.7448 0.9512 1.0000
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System: UNTITLED

Estimation Method: Three-Stage Least Squares
Date: 01/02/21 Time: 21:43

Sample: 1989 2018

Included observations: 30

Total system (balanced) observations 90

Linear estimation after one-step weighting matrix

Prob.

t-Statistic

Std. Error

Coefficient

0.0082

-2.707195

4871.776

-13188.85

C(1)
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System: UNTITLED
Estimation Method: Three-Stage Least Squares
Date: 01/02/21 Time: 21:43
Sample: 1989 2018
Included observations: 30
Total system (balanced) observations 90
0.0000 6.538571 2056.018 13443.42 C(2)
0.0158 -2.464560 6.13E-06 -1.51E-05 C(3)
0.0000 7.192354 0.068475 0.492495 C(4)
0.0001 4.121689 9.64E-06 3.97E-05 C(5)
0.0000 5.401080 0.254166 1.372773 C(6)
P Determinant residual covari-
ance
Equation: CPI=C(1)*INF+C(2)*REER
Instruments: INF REER C
Observations: 30
887585.1 Mean dependent var -0.007113 R-squared
1246383. S.D. dependent var -0.043082 Adjusted
R-squared
4.54E+13 Sum squared resid 1272948. | S.E. of regression
Durbin-Watson
0.660205
stat
Equation: INF=C(3)*CPI+C(4)*REER
Instruments: CPI REER C
Observations: 30
40.29200 Mean dependent var -0.181423 R-squared
40.50958 S.D. dependent var -0.223616 AdeSsd
R-squared
56223.63 Sum squared resid 44.81057 | S.E. of regression
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System: UNTITLED

Estimation Method: Three-Stage Least Squares
Date: 01/02/21 Time: 21:43

Sample: 1989 2018

Included observations: 30

Total system (balanced) observations 90

Durbin-Watson

0.769759
stat
Equation: REER=C(5)*CPI+C(6)*INF
Instruments: CPI INF C
Observations: 30
112.8850 Mean dependent var -0.469456 R-squared
Adjusted
64.49418 S.D. dependent var -0.521937
R-squared
177253.8 Sum squared resid 79.56440 | S.E. of regression
Durbin-Watson
0.822208
stat
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Pairwise Granger Causality Tests

Prob. F-Statistic | Obs Null Hypothesis:
0.0260 4.46377 23 INF does not Granger Cause CPI
0.4232 1.14338 CPI does not Granger Cause INF

REER does not Granger Cause
0.1357 2.27800 23 CPI

CPI does not Granger Cause

0.0022 9.85890 REER
REER does not Granger Cause
0.0001 21.6755 23 INF
INF does not Granger Cause
0.1813 1.96908 REER
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Dependent Variable: INF

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 01/05/21 Time: 13:46

Sample: 1989 2018

Included observations: 30

Convergence achieved after 86 iterations

Presample variance: backcast (parameter = 0.7)
LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(V-)/@SQRT(GARCH(Y-)) + C(W)*LOG(GARCH(V-))

Std. Er-|Coefh-
Prob. z-Statistic | ror cient Variable
0.0000 5.284485 0.009885 | 0.052237 | REER
0.0000 7.057968 1.15E-06 | 8.08E-06 | CPI
Variance Equation
0.2338 -1.190534 | 0.608018 | -0.723866 | C(3)
0.0358 2.099480 0.871084 | 1.828824 | C(4)
0.5628 0.578684 0.608340 | 0.352037 | C(5)
0.0000 8.094968 0.102037 | 0.825985 | C(6)

E-views @AU)_) Olo yxe Ggi= W) i yaal

02021 jrosya--01443 (pilil guy- jise saboll 222ll-d1gi g1y 80830 drode dlao




(#2018-1989) 3 il S (313 guad! Al Awwl)3ARDL 73 gs ylaws S platt (6 gkadly cpiall yaww (3 doticsaad) ABMal) Julon

siall ge Usine Cilis g5 5 (RES|/SQRIGARCH](1] asdly y dsdly) 3 5k
Laelan Bpall j2w § Ol O ¢l Gpaldl 2w s A8l 556 0529 s Ju ks
Sl ol sgiwkl § Olpss

Lthe Olystin 0d s 5tz $3T gdsatdl 501 o3l sl 354 po—yde
Ol dsaidl Laagions =01 Olysiill g (e didsls o] oyl Oyl A5 SIS slgw Lyia)
i) Ol o Ol A3 doladY g3l § Lyeds o Laej dblabl Gyl
Oluwsh) of 5, all Jolw & 8,35k wJladlly Ololsll e Gl od oy :diglsSull of
Lzl 315 0l g:dizglgiST of dd Gl Mgl L5 o Lyls dBUI (g dy0ladyl
dsngSed] Olsy il Gilodll s 0dmg : duwhe Wlwle Lo oYl dlosl) duadl) of Luall
(5) . oSl Jke

Inf. ) dwlyall Olyeib ARDL Jdecdl BLSW g55-b) sUnydl 35-4(6) 03 Jgie
. (32018—1989 ) 354l M (CPLREER

Dependent Variable: INF
Method: ARDL

Date: 01/28/21 Time: 08:40
Sample (adjusted): 1994 2018

Included observations: 25 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (5 lags, automatic): CPI REER

Fixed regressors: C
Number of models evaluated: 144

Selected Model: ARDL(4, 5, 5)

Coeffi-
Prob.* t-Statistic Std. Error Variable
cient
0.0000 13.73891 0.027254 0.374434 INF(-1)
0.1464 1.608390 0.027422 0.044106 INF(-2)
0.2292 -1.301955 0.032522 -0.042343 INF(-3)
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Dependent Variable: INF
Method: ARDL
Date: 01/28/21 Time: 08:40
Sample (adjusted): 1994 2018
Included observations: 25 after adjustments
0.0549 -2.246633 0.035045 -0.078732 INF(-4)
0.0001 7.261208 7.08E-06 5.14E-05 CPI
0.0000 -7.974796 1.31E-05 -0.000104 | CPI(-1)
0.0050 3.830482 1.62E-05 6.21E-05 | CPI(-2)
0.3849 -0.919097 1.76E-05 -1.62E-05 | CPI(-3)
0.4760 0.747810 2.57E-05 1.93E-05 | CPI(-4)
0.0688 -2.101416 2.71E-05 -5.70E-05 | CPI(-5)
0.2462 1.251185 0.080418 0.100618 | REER
0.0057 -3.745352 0.075402 -0.282408 | REER(-1)
0.0015 4.706177 0.087558 0.412063 | REER(-2)
0.0000 11.51988 0.010054 0.115819 | REER(-3)
0.0000 -10.34109 0.010245 -0.105944 | REER(-4)
0.0000 32.77551 0.010449 0.342470 | REER(-5)
0.0023 -4.409409 4.821960 -21.26200 | C
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Akaike Information Criteria (top 20 models)
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(INF)

Selected Model: ARDL(4, 5, 5)

Null Hypothesis: No levels relationship F-Bounds Test

I(1) 1(0) Sign in. Value Test Statistic
Asymptotic:
n=1000

3.35 2.63 10% 372.7061 F-statistic

3.87 3.1 5% 2 K

4.38 3.55 2.5%

5 4.13 1%
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