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Measuring the impact of the changes in money supply, ransaction

velocity of money and the exchange rate on inflation rates.

Applying to the Sudanese economy by using ARDL model
during the period 2000-2020

ABDELMONIM ABDELAI ELSHIEKH ELRAYA ISHRAGA MOHAMED SALIH IBRAHEEM
Merowe University of technology Dongola University
Abstract

The study aimed to measure the impact of changes in money supply,
transaction velocity of money and the exchange rate on inflation rates in Sudan
during the period 2000-2020. The Autoregressive Distributed Lags (ARDL)
model was applied. The study found that there is a positive equilibrium

relationship in the long term between each of the exchange rate, growth in money
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supply, the velocity of money and inflation rates. The increase in these variables
in rate of 1% leads to an increase in the inflation rates by (1.33%, 1.64%, 18.14%)),
respectively. The value of the error correction coefficient was (-0.28) this
indicates that all deviations and imbalances in the balance of explanatory variables
are corrected within approximately four years and six months. The study
recommended relying on tight and strict monetary and financial policies, like
limiting money issuance without offsetting idle resources, relying self-reliant and
sustainable resources to finance government activities compensate labors.

Keywords: Money Supply, Transaction Velocity of Money, Exchange Rate,
Inflation, (ARDL) Autoregressive Distributed Lag model, Sudan
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ey o all Capall e ol dlls b cBleadl elli) allally gl (558 e Teliy (5331 cDleal)
o (Sar (A Aladly pdmil) Sia S G LIS e nall gl Gy aily sall Cipual) e s
Agall s ¢ laall (pal) Capuall allas gag el Ciyeall e ol Alls g (gAY Jsall (ge L) Jinm
Ball Capeall dalail 4 g8 13 ((22008¢ Jsla) AV cOlall Ulie lgilee Capa Sland Jiaay
Al Capal) Sland (o Banf ag cAlaal) jaad Aiay 390 3ag Yy baagy Capeall Sl @l cun
S Al @llliag .« € Uiy Cra oladl 8 Aleall dai dag aial Llal ZogSall Jas Cas
o Dae Lgd Gaant ) e (90 Aty Al dlee ) Lgilee Algall cuin Lavie el g ) G peal)
(2008¢ Jstaa) (5 AY! Dleall (1a desane ilie lgilee Ciya ra Algall Cufii Larie
tohladl) JUY) -6
HosSall) Baagll s clas] 1.6

(Jg¥) @il i ASla dia)l Judladl of cBangl) H3s cibliia) cobial (1)ad) Jsaa e Laadly
el g dide JalS5ADke 39ag e Lea (HT) bl dacajdll Jod (]

Bangll ke chbas) wil 1(1)d s

KPSS PP ADF
JA ‘iﬁ\‘ s:;:d‘ S ‘iﬁ “ s;mﬂ A gﬁ“ d:-‘:-d‘ s
1(1) | 0.092 | 2439 | 1(1) | -7.955 | -1.916 | 1(1) | -3.542 | 1.349 INF
1(1) 0.051 1.150 1(1) -5.590 | -2.465 1(1) -5.555 | -2.551 GMS
1(1) | 0367 | 8.146 | 1(1) | -5.835 | -2.725 | 1(1) | -3.516 | -2.860 MR
1(1) | 0542 | 2230 | 1(1) | -3.194 | 1.343 | 1(1) | -3.194 | 1.823 EXR

Eviews 10 gl 5 duhall by aladial calll sae) @ juadll

%5 xie ADF= - 2.976; PP= -2.976 ; KPSS= 0.463:4s all ail)
sl el Jalsall laal2.6

(ARDL Bounds Test) «ljidall JalKall agaall jlad) ga clilall sdgl cawliall jLadl)
e o ) olial LaaY) it g (el Ciliia (o JaY) Aligh JalS 3Bl 39a (e (3Ra3
%105 %5 %ol Ligine ssise die Aajall aill xa lgiijliass (12.458) Ligwsall F dilas)
Ols i JalS3 3sasn ABG (H1) Abad) dpcajdll Joi iy 30 AoV aall (e ST Ll Laadly
il Jae ) agil (hss de sy sadg Cipeall aw Gn JaY) dlish 4ls dle s

: ARDL ygaall jLid) aladiads o idial) Jalsil) jLas) ailis 1(2)J >

F-Bounds Test
Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 12.45849 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
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ARDL(1,1,0,1) z3sei ksl @ AIC e e lalaely cdashally jadl) cula¥)

(1) o s
Akaike Information Criteria (top 20 models)
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e daall agaal) Jals i dgenal) 2l o) laa¥) cadly ((Cusum) lad) aladia) 23 ¢l
el (a8l Lelasily Dl llia o e Las ¢(2) a8y JSE1 8 LS %5 Lgine (g5l

skl
Cusum Lad) :(2) A4, J<&

12
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Al uleall 2 3gail elasid illas) 3.6
Slasy) JYnaY) ddead AP bl puleall e d3ad siae z3gall G e ShI 5 a8
ralylodyl sda aaly ¢ alad)
:Normality test z3gaill cauhll ajgll jlas] 1.3.6

Jarque Bera test probability Las) dalia) dad of Jaadly pandall sl Jayd (pe @il
((HO) panll doajp Job Jimy 1305 %5 duginall (gsime (o €1 25 <0.264927 ks 6 oL
- gBloll (gralall £l d5m (i Lee

Jarque Bera test probability: bl ayjeill jLid) gl :(3)J g

5
Series: Residuals
Sample 2001 2022
4 Observations 22
Mean -8.16e-15
3 Median -4.062556
Maximum 73.14692
Minimum -38.73572
2+ Std. Dev. 30.62500
Skewness 0.851009
] Kurtosis 2.964762
Jarque-Bera  2.656600
0 Probability 0.264927
T

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80
Eviews 10 galin il 1 jaaall

:LM il Lala Y las) 2.3.6
dadll of colal Jgandl & LM Al Labad) Jalsy¥) jlad) i Jean DA e daadly
Jod ) e 1385 %5 Digindll (ssinn o ST a5 (Prob—F=0.1853) ,Laadu Lllaay!

L3 L) asms pre (sl ((HO)p2ell doia b
Breusch-Godfrey Serial Correlation LM Tes:LM 34l by jLis) milis :(4)Jse

F-statistic 1.924899 Prob. F(2,13) 0.1853
Obs*R-squared | 5.026502 | Prob. Chi-Square(2) | 0.0810

Eviews 10 galin gl 1 jaaall

ol Cdas) JLad13.3.6
Ol slal Heteroskedasticity Test: Breusch-Pagan—Godfre jLia) s Baadl ¢(5) Jeaad) o1
Jsd N i 1385 %5 Liginall (s5icen (o S 29 (ProbF=0.3046) LU ddlaay) deall
ol (s dgag are gl ((HO)axll dua b
Heteroskedasticity Test: Breusch-Pagan-Godfrey : plall Cdid) jLad) :(5)Jge

F-statistic 1.327880 Prob. F(6,15) 0.3046
Obs*R-squared 7.631734 | Prob. Chi-Square(6) | 0.2663
Scaled explained SS | 3.485301 | Prob. Chi-Square(6) | 0.7459
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(Al ) paiall ) cplal) admn Jalae jLia)4.3.6
ez Jalas A (o LoDy (ol it alas L) il gy (sl <(6) ) s (e
O b Bl dsag e o a3y (g igaill b Al clysiall paead (10) e J8 cplal

Ll prial) sl
Variance Inflation Factors : ulall aduat Jalea jL33) 1(6)J g2

Variable Coefﬁcient Uncentered Centered
Variance VIF VIF

INF(-1) 0.043227 12.00976 9.144672

EXR 0.035087 13.94657 0.102638

EXR(-1) 0.069484 10.57668 9.505950

D(GMS) 0.249012 4.862063 4.861298

MR 218.5103 103.5041 8.076180

MR(-1) 179.6823 95.63696 9.231194
C 1125.909 18.86452 NA

Eviews 10 galiy gl : jsaal)
wall) Ja¥) clalaal Slasyly salamy) andll
t Y oLl (7) Jsandl (g ey
gLy Ll e (35 Aubjall 2390 Slalee ea Ll a8 o ©
%5 Lisins (s5use die Lilian) 5adins z3gall Cilalea JS o ©
35ng X5 Lae 5LEY) llsg Liliaa] gsias (CointEq(—1) Wasl @m 2 elay) delas ©
Aallaal) dasall Ailas ) doginally Aadlall 8Ly i) a9 ool priall G & idie JalSs AL
Aoy ) ddllaall Aadll udn G oaiiilly Slasy) shidl pe Uadll moma aa Jalad]
Ligina <y (—0.2808) dasdll s3a curly 2y (Uadll mosas Aoy o) sl Alla Balei)
o YY)y iyl gaen 00 % 28.08 of N udiy (%S (ggis die Aflas)
.1,1:1_)::3 el A ?J“" B 58 PlA Wanaad 2 Al i) 8 D jadil) Gl paiall )l
:(ARDL) zisai aladiuly juadll Ja¥) i juads il o(8)Jsas

Variable Coefficient Std. Error t-Statistic Prob.

D(EXR) -0.310663 0.065338 -4.754691 0.0005

D(GMS) -0.525874 0.180664 -2.910793 0.0131
D(EXR(-2)) 5.762599 0.639649 9.009005 0.0000
CointEq(-1)* -0.280763 0.030237 -9.285285 0.0000
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%1 Aty Cipall a3 8N O (6 it Jaeas Cipall e om daV) dlsh
1.33 Gy adnll Jana 8L ) g0

Bl e i (f ey Tng ALY bl e BHisg Cange 58l (e sai Jalas O
%1 douiy 252l aje & 5L O &l cadimill Janag a5iill e gai G JaY) dbsh
1.64 dowy adill Jana 80l ) 08

Alg ADle dlia o a1 cAaabaiBy) Lyl we Big g 3580 0 Aoy Jalas O
Ay 2g0l) (lys0 Ay (A 5L ol ¢pdaill Jazag 2503l ())y93 Aoy (ym JaYl dlsh
1814 dwy aacal) Jana 8345 ) 25 %1

Lkl U1 3 Tilas) 5adies z3saill cilales S O

P Y moa dshall JaY) dllee ©

EC = INF-(1.3272*EXR+1.6434*D(GMS)+18.1398*MR-91.3651)

:(ARDL) g isai aladiuls Jughall Ja¥) i1 yuads il (9) Jsas

Variable Coefficient Std. Error t-Statistic Prob.
C -91.36512 41.95714 -2.177582 0.0458
EXR 1.327214 0.188799 7.029772 0.0000
D(GMS) 1.643399 0.405453 4.053241 0.0010
MR 18.13982 7.106236 2.552663 0.0221
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cObas e Ig¥) dnadall ¢ 5l s s cciyleaally agaill ((2010) « ) deal cdnals

80 aaall cdpoliaidl cilulyy cagtill (s Aoy A Bl Jalsall ((2021) .05 aT5 A3l
cad)l il Geaia

Csaia ¢ 18 aall ¢y pes lai€ Aluais cainllae Jansg dobsadd caicaill ((2021) Lada Ll el
) )

e b (LB sailly Cipeall yrag (538 apell o A ¢(2021). 000 me clind
aal) ¢ 58 alaall oV astall Ln€uy) daals dse 22019-1989 55l Pla
) caltal

A0Sy cCijlaally a5l ¢ (2002). 350n0 G230 clesd

Www.eps.misuratau.edu.ly 196




("l'“‘jl B30 A N\M | (ARDL) CA}A; aladiul e&'aﬂ\ a‘gm&g’dﬂ\ g L)y a a-pJA-HJ 3684 uéﬁ):ﬂ:ﬁ):li wlid

e Btll Byl SLaiBY) 8 dullas Al admill 8 ofly 25il) e ¢ (Slie liae lla
bl 202l (A8l Aralad) SLai@Y g 5))3Y) LS ¢ il dlae <2 2013~ 1990

Sy A gadle iy @il haall e Cipeall aw cilidin i ((2014). ol cdasga
o= Aplailly Lalai®y) aglall LS 3)Sun piand dana daals ¢ il Ala (Brpdie 2
5-3,=

Ciygdia ¢ Ayanlly (g2 ALY Slisl) ¢(2002). Joil) tane dalad 5 i) Wl e
(246) = gy cAigiall sl

KIE- Gleglas ¢yl gaiill slayl 8 Sl ¢ (2018). slae adall 2 ¢
Publications

piaill CVane o agiil deju g 358l mje b bl 3 (2015) g yee cpayi o ke
Lyl daalal) — bl 2aall = ulis Al — 2 2013 = 2 1991 55l Phs 3hall 4
(11) L= )la¥)y slaidy) 4 —

el 12 @A e daal ded) dan i calai®Y g gy 35210 ((2000) 05 als Geles ¢ ule
(40) o= ol ¢ il

adl) dena thans clubdly Akl S SLa®Y) (1999 ). gleasl (IS
sl Zpall gl cpabll ¢ jganie

) (gginay Z LY il Gmje S (2014 ). o sl dana slee ¢ 2aal A5 ¢Jadia
2 2232)) T aladl) (Aalai@) aglall 4333Y) Asall <53 )Y)

e e Bl cOlaall Gipen el ) Ul 8 8555a) algadl ¢ 50 s sl
(Y1622006-19855538l) (Pa 3y9dia e 553 Al (2008 ). oY) A land)
31 o ¢ padly Gl aglal) 20 (il peadlly Lllall o slall dusyal) dianlsY)

:lygally oyl

Adhde Clsiw — hagad) ey )l

Aaiae g — dsall Gl )l

197 www.eps.misuratau.edu.ly



