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Abstract:

The aim of the study is to use GARCH- ARCH Models for
forecasting in function of money supply in Sudan during the period 2007-
2029 AD. And also to build and diagnose the best suitable model for
transportation in the rate of inflation and exchange and its effect on the
money supply. The problem of the study is in the following questions: To
what extent can we rely on autoregressive models for conditional
variance, and autoregressive models for generalized conditional variance

in analysing of time series data and forecasting the change of money
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supply Function in Sudan during the period from 2007 to 2029 AD. Is
there a relationship between the money supply as a dependent variable
and inflation, and exchange rate as an independent variable to verify the
above. The study relied on the descriptive approach in studying the
behavior of the phenomenon above, and the econometric approach. Also,
it =relied upon the use of GARCH- ARCH models using the data of
annual time series date during the above period. The most important
results of the study: The best model for forecasting money supply function
in Sudan, is the GARCH (0,1) Model, the average equation also revealed
the existence of a direct relationship and significant between inflation
rates. There is also direct and significant of the relationship between the
exchange rate and the money supply; is an inverse relationship. The
reason for this may be the problem of collection data. The most important
recommendations of the study are the necessity of using other model
such as (TGARCH- ARCH-M) to forecast money supply, because
(GARCH- ARCH) models take effects only for random variables that
working on comprehensive economic reform and rebalancing in restoring

balance in the economic sectors.
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el 13l b jeag cplall 3 i) 138 daai and Juadl) e Allad) 03 By clas Bagina
Loyddl ol gast G AT mlhaas; (ol sl ASE aSsle e s
bgyiall e cplall Laly Auhall s z3gall (Conditional - Variance)
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goill 1oy cdludiall dadll (gaall e cplalle sl Jia (3ly (Unconditional Variance)
okl doles pands Lige (sSn alil g6 el o plig s opla€ dabay ol o
03¢ U axey 5hadll (ggine o ol (ye lagad) B agail) Ay i paria Al Jag yial
chyiall o3 Jie aa dabei 3 z3lall (pe apaell lilia Gy cdadyall 558 DA il
zisals ARCH _Lyall ool <y S lasiV) zigar Jab ol cage oSl

LGARCH bl ayall cplal) <Dy 33 lassy)

ARCH Jaydl) cplail) CBEAY (AN jlasiy) Y

o lgabiea & S5 Jslag ISH ac com gl olld) ol Guilad pre ASAa Jal
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Auto Regressive  (ARCH) &g uudl oty (el dadjyall cbdill deju
Jal e dugpime amhall auyeill auady (aul GisisS Conditional Heteroscedastic
285 peall Apalall il Llad Jagiyy (531 Jlgde puiia 538 (S
:GARCH alall Jayal) cpulall Gy (I jlaaiy) ¢ dgai Ll
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e bl o maaly codtel dudlall alall olat¥) ok (PAA (ag oDlel IS (e
s bl By e Gyl Jruy pdally agil) aye Aladu o) Badl Gus B
Dsa s lllia LSl (e adl V) b asd e 50l Jaeer bl 4ad clllia (€ 2019
e By e (Al Lbad) @il cuw 22019 ple an Lald @iyl & el
dad o JSAT e Laadly LS age D) Wagd AU Gagpally caband) LG aaeg
ades 22011 sle lasadl i Jlabil e laliic 22022 ale a Voall (ke 4al)
Zasadll Clibnd Bassll s chlodl il b lady cdudladl OsS laal el oSa
Lsina (seue 2ic (Phillips—Perron test statistic) Lol aladtuly aodiwall  owlall
%5

Results of Unit Root Tests :5aagll jgda j)lad) milis

il cilyaial (P.P) JLAS) aladiul Basgl) jeda jLad) milis (1) Jees

) Sgiana T sy Lol %5 dasall Lol JEN
Sl 3 3.12 5.07 sill Lge
ds¥) Gl 3.09 3.43 wical
ds¥) Gl 3.11 6.44 Gyl e

Views10-E gl : jaadll

Cua el Oeu Y (P.P) jlas) aladsa) 5 adl (1) a8 Jsaall (e e
e vie Aaal) daill) e ST Al a5 (5.07) (5 Lase) sssal (P.P) dad caly
LS L S Gl 8 s (358 (age) e of e Laa (3.12( dxdWly %5 Ligine
(sies die dapall Aadll e ) Ak a5 (3.43) (paell) end (PP) dad il
caaly Laad LJ¥) 488 3 s (piocall) e o e Les ¢(3.09) dallls %5 dsies
gl (g5ine vie daal) daidll e Sl dad a5 (6.44) Gyl e psid (P.P) dad
sV a8 B s (Capall jea) suaie o i Lee (3.11) A1y %5

Heteroskedasticity Test ARCH (plall cild axe dlSin LA (2) a8y Jgaa

F-statistic 24.73756 (1,12)F .Prob 0.0003

R-squared*Obs 9.427024 (1) Square—Chi .Prob 0.0021

E-Views10 galis : juaall

Ibn Khaldoun Journal for Studies and Researches || Vol 4 || Issue 7 | |01-08-2024 418

www.benkjournal.com || benkjournal@gmail.com



2024-08-01 || asbaad) 222l || 4l 1) alaall || Sl g culad jall ald ol Alas \
E-ISSN: 2789-3359 || P-ISSN: 2789-7834 || AIF: 0.93 || isi 2024: 1.223 ‘\ ”J_-:I

IBN KHALDDUY

sdag %5 (e il Chi-square 5 FJ adlaa¥) adll of aas (2) dsaall P
Sl cllia o A lee o lall pulall il ane AlSGe e e zsall) G e AN
SV sy Aapl daude zisel) iy mew luay @llis of i lee ((ARCH)
ARCH alil) (puilad adey ag sl
ARCH(1,0) :zigai nafi uag (3) ad) Joaa

ms =a+fms(—=1)+u

Dependent Variable: MS

Method :ML ARCH — Normal distribution) BFGS / Marquardt steps(

Sample (adjusted): 2009 2022

GARCH = C+ (4) C (5) * RESID (-1)*2
Variable Coefficient Std .Error z—Statistic Prob.
Cc 14289.81- 19447.71 0.734781- 0.4625
MS(-1) 1.413739 0.378444 3.735659 0.0002
AR(1) 0.063698 0.381991 0.166753 0.8676
Variance Equation
Cc 4.11E+08 4.50E+08 0.914279 0.3606
RESID2%(1-) 1.324131 0.914519 1.447898 0.1476
R-squared 0.848335 Mean dependent var 733357.1
Adjusted R-squared 0.820759 S.D .dependent var .1251949
S.E .of regression 530035.4 Akaike info criterion 27.26014
Sum squared resid 3.09E+12 Schwarz criterion 27.48837
Log likelihood 185.8209- Hannan—Quinn criter. 27.23901
Durbin-Watson stat 2.242335
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Dby sabiall Al 5l 8 aoyal) Uadd) laie dales of oDlel Jsand) (e ey
o2y Lilan] Ay e LgiSly Linge dad 29 (1.32) (slw (RESID (-1)"2) 4l
P Glagadl b agail) (mpe dlly jull cadlie e ARCH (1,0) z3sas o} s daiul
canslial) 7 35ail) slaly GARCH 1) ARCH #3sai (0 JUY) cany dule g Ayl 5538
GARCH(0,1): zisgai i puags (4) é) Joss
=Y aledll
ms = a + fyinf — frexr +u

et
et—1

h? =af =V( )+ a, + at,?—l + ﬁthg—l

Dependent Variable :MS

Method: ML ARCH — Normal distribution (BFGS / Marquardt steps)

Sample (adjusted): 2008 2022

GARCH = C(5) + C(6)*GARCH(-1)

Variable Coefficient Std .Error z—Statistic Prob.
C 10641.31 229002.7 0.046468 0.9629
INF 3106.993 848.0449 3.663713 0.0002
EXR 4912.675 451.6757 10.87655 0.0000
AR(1) 0.849215 0.662298 1.282225 0.1998

Variance Equation

C 2.97-E+08 7.39E+08 0.401488- 0.6881
GARCH(1-) 1.411106 0.656277 2.150168 0.0315
R-squared 0.996403 Mean dependent var 685995.5

Adjusted R-squared 0.995423 S.D .dependent var .1220273
S.E .of regression 82559.31 Akaike info criterion 25.28720
Sum squared resid 7.50E+10 Schwarz criterion 25.57042
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Log likelihood 183.6540- Hannan—-Quinn criter. 25.28419

Durbin—-Watson stat 1.774531

-10E-Views galiy : juaall

case Al c el ad hawgie Cpn dabaill e J¥1 giadl o SSlel Joaall (e ety
Y and Lisinag Linge e a3 4l Jiny 13ag Lilias] Ugihag dunge lonsen Ay il
o Gyl e sl digieay Linge WBle a5 4l WS i) paje o pdl)
G A o e gat A Lobai®y) Akl ehaie Calla i) oY) casill age
bkl aead AlShe Gl Al (55 a9 dauSe AL agill (ayeg Capall jrw

A3 @lly Lage dad a9 (1.41) o GARCH e of aai &N gl
dagill o2ay z-Statistic ANy (0.0315) ddlaay) dedll cialy Gia o ddle digiaa
(ARCH s 35ns sl) z3seaill Ty a5l Liape Alla 8 pllaiall dpagaiall 5alda 2gmg (s
A LAl g zisall ol WS sl e A dlde
sle p3ie 9 GARCH (0,1) S z3sail) of iy lae By 20,042 0,00>0
Magal) Ll Cpmdaaill G Alcalaall DA (e g JgY1 z 3gaill

GARCH(0,1) s ARCH(1,0) zisai om Addiaall dbaliall yulaa guilii piaga (5) Jgaa

Standard lual) GARCH (0,1) 5t zigaill | ARCH (0,1) Js¥) g gail
(ARCH,GARCH) Significant YES No
Coefficients Significant YES No
criterion info Akaike 25.29 27.26
criterion Schwarz 25.57 27.49
criter Hannan—-Quinn 25.28 27.24
stat Durbin-Watson 1.77 2.24
R-squared Adjusted 0.995 0.82

Views10-E galips : jaaall
¢us GARCH(0,1) 5 ARCH(1,0) (m &ladl eday illy el Jsaall (1

O Adlalaall OsSig GARCH(O,l) CJ)A.\ E) Jﬁbud\ A QU d.«a‘.’a{}ﬂ GSJA.'J\ Cj =t
(Al Liginas ((H-Q,SICAIC) zisaill lgiin U uleall dad i jLusly - 3lail
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O P B agag pae () uds Lee (2-1.5) 0o Lo b Al duslidl) Al (e oy
Cipall ey pdmill o) e 135 0.99530a Jalae dad caaly Gl coladyl
gan Bl o By agill Gy Ao Dlay (538 sl e %99 s sy o e Uil
gl e Ay 8 diecas e (a1 Jalgal

2.4E+10

:GARCH(0,1) (Aaia ki g (2) (Alad) J<id)

GARCHOL
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-E-Views10 galiy : jaaal)

Alpdal) Usdl) aat I Jaliiy¥) cdlalaa giasa (6) ady s>

Q-statistic probabilities adjusted for 1| ARMA term

Autocorrelation Partial AC PAC Q-Stat | Prob*
Correlation

| . *] | . *]. 0.160 0.160 0.4667
| . ]* . | . ]*. 2 0.076- 0.105- 0.5808 | 0.446
IO |- 3 0.068- 0.040- 0.6803 | 0.712
| . **] | . **]. 4 0.274 0.296 2.4196 | 0.490
|1 | . [** . 5 0.086- 0.222- 2.6064 | 0.626
| .= I 6 0.310- 0.251- 5.3226 | 0.378
| .[** [ 1*. 7 0.299- 0.196- 8.1701 | 0.226
|- | |- |. 8 0.044 0.006- 8.2413 | 0.312
| .| | .]. 9 0.042 0.056 8.3154 | 0.403
Ibn Khaldoun Journal for Studies and Researches | | Vol 4 || Issue 7 | |01-08-2024 429

www.benkjournal.com || benkjournal@gmail.com




i

2024-08-01 || aobudl 232l || ol 1) alaall || a1 s sl all oy salds ol s / \
E-ISSN: 2789-3359 || P-ISSN: 2789-7834 || AIF: 0.93 || isi 2024: 1.223 M)
|- | |- 10 0.065- 0.032 8.5292 | 0.482
| ]*. [ 1* 11 0.160- 0.104- | 10.165 | 0.426
|- | |- [ 12 0.021 0.113- | 10.203 | 0.512

-E-Views10 galiy : jaadl)
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csil pailad Jead Slgdall Uadll on Alide il 1)) L ddjee b Led s
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Serieoa Standardized Residuals

Sample 2000 2022
“d Obsarvations 15

Mean 0. 111649
24 Median -0 090258

Maximum 2.181782
- M imum 1. 392630
= Std. Dev 0.924457

Skewnoss 0.581796
14 — Kurtosis 2 853730

Jarque-Bera 0. 859589
o : Probabihty 0 8506435

1 O 0.5 0.C as 1.0 S 20 2

E-Views10 galin : juaal

s dunge 5lals (0.58) sl Skewness el dalee o 3 JSaN e Jasdl
chlill dalae o an Liad copad) e a3 saad b A sl g of ) el
Wil as o i Lee 3 quills 3 (e lax duj a5 (2.85) 4ied &l Kurtosis
Al Ll dedll cizly Cus Jarque Bera Lol el xS oandall aysill aiiy  Algdiall
Manads by g sl adll an o Liad iy Law %500 ST 225 (0.65)
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: 5oill r dgall) Byada L)
380 o zigail) 538 g (4) Jid)

5,000,000
Forecast: MSF
4,000,000 Actual: MS
3,000,000 _| Forecast sample: 2007 2022
Adjusted sample: 2008 2022
2,000,000 _| Included observations: 15
Root Mean Squared Error 108789.2
1,000,000 _|
Mean Absolute Error 76442.67
[o J [ Mean Abs. Percent Error 43.31451
Theil Inequality Coefficient 0.040810
-1.000,000 T T T T T T T T T T T T T T Bias Proportion 0.126427
2008 2010 2012 2014 2016 2018 2020 2022 N .
Variance Proportion 0.206582
MSF _____ +2 S E. Covariance Proportion 0.666991
Theil U2 Coefficient 1.120969
Symmetric MAPE 33.88999
2.5E+10
2.0E+10 _|
1.5E+10 _|
1.0E+10 _|
5.0E+09 _|
0.0E+00

T T T T T T T T T T T T T T
2008 2010 2012 2014 2016 2018 2020 2022

Forecast of Variance

E-Views10 gl : jaaal

lae ¢ aeall (po i@ daid 29 0.04 W6 Jalae dad caly odled (KA (e Jaadl
sl ampe Allay gl b ashasinl oS Ml gl 45)8g o dsall Basa )

220292023 s5ill Pa olaged

P 5l A aasial) 3 gaill

ARCH (0, 1, ASY=0, fixedlag=32) MS C INF EXR AR(I)

MS = C(1) + C(2)*INF + C(3)*EXR + [AR(1)=C(4)]

GARCH = C(5) + C(6)*GARCH(-1)

MS = 10641.3142525 + 3106.99285689*INF + 4912.67534656*EXR +
[AR(1)=0.849214833962]

GARCH = -296801681.32 + 1.41110627151*GARCH(-1)
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Ol gaad) e,a 3l gae Al 22029 ) 2023 ale (e gt gad juill) gudags (8) Jo

> “‘j:‘ el L‘;:” S e e L e | 2
53.5648765666 68.5700463253 3070347.96134 2023
53.5672010529 72.111114765 2916250.30913 2024
53.5684453278 75.625479459 2776711.53192 2025
53.5691113762 79.1133417841 2650356.13282 2026
53.5694679054 82.5749015980 2535938.56947 2027
53.5696587520 86.0103572526 2432330.97615 2028
53.5697609104 89.4199056033 2338512.04591 2029

E-Views10 gl : jaaal
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