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The relationship between unemployment and inflation in
Sudan under the Phillips curve

(Study in econometrics for the period from 1990 — 2023)
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Abstract

The study aimed to determine the relationship between
unemployment and inflation in Sudan from the perspective of the
Phillips curve and test the extent to which the traditional Philips
relationship matches the Sudanese reality, in addition to
analyzing the causal relationship between inflation and
unemployment in Sudan during the period 1990-2023, using the
co- integration methodology, causality test and error correction
model in order to determine the direction of the relationship
between the two variables in the short and long term. To achieve
the objectives of the study, the equation of the Phillips curve was
estimated using the reciprocal transformation relationship, The
study reached the stability of time series when taking the first
difference and the existence of co- integration between
unemployment rates and inflation as it turned out to be an inverse
relationship between unemployment and inflation in the short
term and a positive relationship in the long term, which is
consistent with the Phillips curve as the causal relationship with
one direction tends from unemployment to inflation in the short
term and did not prove the long-term equilibrium relationship for
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the lack of significance error correction coefficient The study
recommended a rational monetary policy to control the money
supply and follow Fiscal policy that encourages job creation

Keywords

Unemployment, Inflation, Phillips Curve, Causality, Co-
integration, unit root, Error Correction Model
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IS (e ey Al al) 553 DA admil Jaee )i axe Sl JSAN
¥ Cua adizaill Jara g Adlaal) Jara (e ST Agie 31 JuSbidl 58 a2e (4) 5 (3)
Sl @l e Sall dngia uill Bl Ayl o3a e b laie ) (Say
Aolu o aSall (g Al diagie A8yl I el il 4l jall <l paial dia )
PP Test JWial sa5 A) Jlidl s ADF Test <l laal a5 duie 31 Judlad)
rolial Jsaal) 8 LS ol LA Y) el il

UNE Al Jira ddudes 4 ) iiaa) JLd) il (V) ad J g2

Test t. statistics Critical values (§ Siaaall Prop
%1 %5 %10 Level

ADF Test -5,939801 -3,6537730 -2,957110 -2,617434 D(UNE) 0.000
Js¥ GAl
bl

PP Test -5,892825 -3,653730 -2,957110 -2,617434 D(UNE) 0.000
dsY @l
bl

aY YE E.views12.gabin Alaa) Julail) milii Cald) s ; juaall
Jhial g Gus saasll e LA &l o3lel (1) A, dsad) s
JsY) Godll die 3 e el Jaxe Alde )PP Test _lials ADF Test
ST T JWAY 4 suadl dlan¥) o)) s %] 4 siee s sie 2ic D(UNE)
il Jiig adell i B b &8 UL ddllaall Lgad dic da jall adll (g
JsY) GoAl xie aaiall ) Eily G o)
INF adcil) Jara ddoaa 4y f i) JLOd) @il (2) a8 J g

Test t. statistics Critical values (S susall Prop
%1 %5 %10 Level

ADF Test -8,269539 -3,653730 -2,957110 -2,617434 D(INF) 0.000
Js¥ @l
bl

PP Test -8,269539 -3,653730 -2,957110 -2,617434 D(INF) 0.000
JsY Gl
el
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Y.Yo )_\Lg-d}\ﬂmd\ }I}Quudu\ﬂ“j\

Yeoy



e LIl Lo ¥l o Bulyn) onpeled insa Jh (@ oslingull (g pacsilly Alllgll cpgy dlell ygm

el 2oy mana flllg,i Mt‘dlﬂl -

ode) (2) by Jsaall pua gy adaill Jona el Ayt 3l Al £yl Ll
OIPP Test _lisls ADF Test JWEa) magr Cus saa gl 3 jlidl) il
%1 & sina s e i D(INF) 531 Gl e 5 jiaae pdmdll Jona Aol
dalladll Lgad 2ic da all il (e ST T LAY 4 sunall dlias) ) G
Gl die el )iy JHAN Joad) (a8l Ji g aall (a8 i &3 Sl
SN il J oW1 G3Lal e Al 5l < jrie g ) i) e g el e S Y]
(%) P JSls (7) )

D(UNE) 4tadl Janal J ¥ (381 dia 31 Alulud) (5) o) JS&
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i el S Ly Js¥1 Gl 34 die o) jise A pall (5 i (8 AL
BS QS Il g Sl Al ) (5 il Asia ) ALulodl Zaladl JISEY)
JsY GAl 330 as,y

Al Co-Integration Test ¢ fdiall Jalsil) JLad) ;GG

Can aadll Ja¥) 8 Al Hall & il dgia 3l Judlad) (¢ 5Si (e 2ST 2ay
A aie o e adaalll Jaee g Adlaall Jara o ¢ oSl Gl LSRN il i
2 dasha o)) s i) o Al yall o2 & D(INF) <D(UNE) Js¥) Gl
dsasd A il ey dad Y @ judall JalSil) aladiuly Al G psie G
Zisai Ll b JUAY) o)aY dae Jhd zdsad ) Aulall 8 o paie
z3saill gl ol lasiy)

INF = By + BjUNE+u

Cua szl g el u dple Ao gy mualy paill &l ¢ a e
&yl 73 salll 138 (e g sime il adizadll o iy Allagdly gy A8Mal)
A el T Aad €131 81 sall 4y ) il (s i) o (e g sl e J gacaal)
G Adades 685 iy axall [ b (b ) 4 sina gl dajall dadll o S
oSle | ¥alaall 8 sl () oS 4 5l i zrim g N J gaad) S (5 5 e

¢ diall Jalsill jad) 2 9 Jad) quens (B gal) (98w LA il (3) a8 J g2

Equation Test t. statistics Critical values Prop
%1 %5 %10
INF=f(UNE) ~ ¢, -4.143909 -3.73 -3.17 -2.91 0.0001
ADF
Cliblie aa gy Y 08 L . -4.07 -3.37 -3.3
CREI pill Aol As o) 373 317 291
ADF 4s all
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Gsind Y gy Aalaall Jlasi¥) 8l o odlel (3) ad, Jsaall milii s
OY g [(0) s simsal) b jidia JalSS ALalSia Ll in Laa s3a )l 50a e
Da) Al LS Le sa 5 %) e dysina by Led Aaall Al e STt Aad
Joshall gaall (e el e b (IS ady Ol jasiall O (iny L ADF
sl A ) sl e 2S5 Y ) gL

Bl sall U1 ASd (7) ad, J8&

ECT

Density
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zonal 73 galy ABal) Jiiad oy 1A agin Ja¥) Al sha 4 ) 68 ABDle ellia il
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Long run Jashall Ja¥) 8 z3gaill pais
drshall Ja¥) (o gz salll il il a3 (4) ad) Jgi>

Dependent VVariable: INF
Method: Least Squares
Date: 02/16/25 Time: 04:49
Sample: 1990 2023
Included observations: 34

Variable Coefficient Std. Error t-Statistic Prob.
C -133.3439 66.72912 -1.998287 0.0542
1/UNE 2732.284 917.4488 2.978132 0.0055

R-squared 0.217016

Adjusted R-squared 0.192547
S.E. of regression 67.78464
Sum squared resid 147032.2

-190.5687
8.869271
0.00549%

Log likelihood
F-statistic

Prob‘ F-statistic)

Mean dependent var 62.34529

S.D. dependent var 75.43497
Akaike info criterion 11.32757
Schwarz criterion 11.41736

11.35819
1.579067

Hannan-Quinn criter.
Durbin-Watson stat

aY Y E.views12.geli Alasl) Salasl) (Y Ealdl alas) 3 juaall

Al Clie Gn e S asay Jishll daV) 4 il &G ma s

pe (N ad A Ganld Jadiae ae Ll 98 5 %05 4 sine (5 sl die aduill
Lo il saall e Wadgasn i Cus Jyshall aall e duuSall 48l 3 5a
& ot Al Gllal] ady Lad Auaall 4y jul) 3 gal) Camca Al jall s Eua
%19 s uii ¥ Alad) ol ) R?=%19 Jazall dpanill Jalas s adiiaill
Lol 3l sl eUad¥) Jale ) aa 5 Aiial) Annsil) el adoail) ¥ame LSS (g
by il hsaill 3sn e o Las %5 (o 8 &y gine S 8 dilias)
s Jallg 2 a8l e A8 DW=1.57 Asliaal of LS Lalail Lilasl
O e %05 (e JB) (3 0.005 Asilas] 4 sina s eUadV) G i3 Ll )l a5a g
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Short run saill Ja¥) & gigalll jais

sUadl) raaaali g3 gad jpeall) Ja¥) (B £ igall) il @illi mla g (5) o0 d s
ECM

Dependent VVariable: D(INF)
Method: Least Squares
Date: 03/03/25 Time: 00:01
Sample (adjusted): 1991 2023
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(1L/UNE) -1986.377 1054.617 -1.883506 0.0690
ECT(-1) -0.233214 0.194982 -1.196079 0.2407
R-squared 0.315947 Mean dependent var 4.706970
Adjusted R-squared 0.293881 S.D. dependent var 62.87742
S.E. of regression 52.83646 Akaike info criterion 10.83097
Sum squared resid 86542.43 Schwarz criterion 10.92167
Log likelihood -176.7110 Hannan-Quinn criter. 10.86149
Erbin—Watson s tat %.866889

aY Y E.views12.geli Alasl) Salal) (Y Ealdl alas) 3 jaaall

Al slia ( uSe S gay sualll Ja¥) 4 el mlG s
U oy A el Jinie e il 985 %10 A siea (st die aduaill
:\.AJSECT ;LEAY\@MJALLAU\LASM\ Lﬁdﬂ\‘ﬁjcw\&)ud\ deng
%5 (e S dad a5 Prop = 0.2407% sixe e Ll Y1 (-0.293881) Ll
daVI Al sha 4 )l 51 4Ble S5y are o Julas
daidlall ke 31 5 gadll LA slayl
Cosla) sl 1 lan g Laladl s dad) U ¢ jal 8 daabluall TaDlall 3 sadll
L) Alalee & Aliall @ jpatiall Ll A3l Gl gadl) LAY sl
43,k Hsiao o8l W duliie mili Jaey O Lol sdie dyie) Ol gad lisls
44y Hhall 028 oAl g AaiDlall dyia 3 5 gadll LAl 8 jalall uliY) adiad dolec

Yovo sl - Js¥) aaal)
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Final Prediction Error (FPE) el adsill elas jlma G gl &
AaiDle daie 3 8 5ad Juadl il i sy () o) 52l Akaike Ji (e i)

Aaidlal) dia 31 3 gadl) (6) ad Jg2a

Lag LogL LR FPE AIC Sle HQ
(0] -235.6849 NA 15658.97 15.33451 15.42702 15.36467
1 -209.2733 47.71118 3692.515 13.88860 14.16615 13.97908
2 -199.9635 15.61654* 2633.212* 13.54603* 14.00861* 13.69682*
3 -198.8151 1.778140 3197.391 13.73001 14.37761 13.94111

aY YE E.views12.gabin Alaa) Julail) milii Cald) s ; juaall
p=2 gg‘éju\zj;ﬁ\d\‘;cdéﬁ\ ﬁu\wu\@ak\d}@\@mw

o) Ja¥) (B ) JLES) sLaald
& ol A a3 sl gad) e o prial) (38D aaail
(Y Jsaall 8 i g LS juaill gl
L) JLE3) (7) ad) Jgia

Paitwise Granger Causality Tests
Date: 02/16/25 Time: 03:26
Sample: 1990 2023

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
UNE does not Granger Cause INF 32 3.02643 0.0652
INF does not Granger Cause UNE 19.1437 7.E-06

aY YE E.views]2.gak e Juladl) milil daldl e ; jiaal)

Al o axd el gaall 8 dpnull ol 2 JUA) Rl a5 (7) @) J 52l
5 sinsn i 3,02 & sunall F iad il Cum skl 3 il s e el
Gy S Al (& O ppadll i e aelun Y adiall Wl 0610 (e JBI 4y sina
gl b4l Ul (S ade Liloal Bygime 36 a5 19,14 dysendl F a3
adazaill ) AUadll (e 4n aal g olad) 3 A Al 2a i juuadl)
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Patrick Gleeson (2019) The Overall Effects of Unemployment ,small
business chron.com, Retrieved 8-3 2019 Edited

Tejvan Pettinger (2019-6-14), "Policies for reducing unemployment"
.www.economicshelp.org, Retrieved 2020-12-19. Edited
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Gadlal)

e 31 oDl 41

Null Hypothesis: D(UNE) has a unitroot
Exogenous: Constant
Lag Length: O (Autom atic - based on SIC, maxilag=8)

t-Statistic Prob.*>
Auamented Dickev-Fuller test statistic -5.939801 0.0000
Testcritical values: 126 level -3.653730
5926 level -2.957110
1026 level -2.617434
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(UNE,2)
Method: Least Squares
Date: O8/08/24 Time: 04:37
Sample (adiusted): 1992 2023
INncluded observations: 32 after adiustments
Variable Coefficient Std. Error t-Statistic Prob.
DUNEG-LY -1.297723 0.218479 -5.939801 O.0000
(= -0.176289 0.224355 -0. 785758 0.4382
R-sqguared 0.540450 Mean dependent var 0.122188
Adjusted R-squared 0.525132 S.D. dependent var 1.794933
S.E. of regression 1.236901 Akaike info criterion 3323557
Sum sqquared resid a45.89772 Schwarz criterion 3.415165
Log likelihood -51.17691 Hannan-Quinn criter. 3.353922
F-statistic 35.28124 Durbin-Watson stat 1.899790
Prob(F-statistic) 0.000002

Null Hypothesis: D(UNE) has a unitroot
ExSgenous: Constant
Bandwidth: 2 (Newey-West autom atic) using Bartlett kernel

Adj. t-Stat Prob.>

Phillips-Perron test statistic _5.802820 0.0000
Testcritical values: 126 level -3.653730
526 level -2.957110
1026 level -2.61 7434

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

1.434304a
1.225218

Phillips-Perron Test Equation

Dependent Variable: D(UNE,2)

Method: Least Squares

Date: 0O8/08/24 Time: O4:46

Sample (adijiusted): 1992 2023

INncluded observations: 32 after adjustments

\Variable Coefficient Std. Error t-Statistic Prob.
DUNEGL) -1.297723 o0.218479 -5.939801 O0.0000
(=3 -O0. 176289 0.22a4355 -0. 785758 0.4382
R-squared 0.540450 Mean dependent var 0.1.221838
Adjusted R-squared 0.525132 S.D. dependent var 1. 794933
S.E. of regression 1.236901 Akaike info criterion 3.323557
Sum sqquared resid 45 .897 72 Schwarz criterion 3.415165
Log likelihood -51.17691 Hannmnan-Quinn criter. 3.353922
F-statistic 35.28124 Durbin-Watson stat 1.899790
Prob(F-statistic) O0.000002
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Null Hypothesis: D(INF) has a unitroot
Exogenous: Constant
Lag Length: O (Autom atic - based on SIC, maxilag=7)

t-Statistic Prob.>
Augmented Dickev-Fuller test statistic -8.269539 0.0000
Testcritical values: 126 level -3.653730
5926 level -2.957110
109206 level -2.617434
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(INF,2)
Method: Least Squares
Date: 08/08/24 Time: 04:57
Sample (adijusted): 1992 2023
INncluded observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NFG-L)) -1.403051 0.169665 -8.269539 O.0000
C 3.956084 10.41462 0.379859 0.7067
R-squared 0.695076 Mean dependent var 0.726875
Adjusted R-squared 0.684912 S.D. dependent var 104.8811
S.E. of regression 58.87256 Akaike info criterion 11.04909
Sum sqquared resid 103979.4 Schwarz criterion 11.14070
Log likelihood -174.7854 Hannan-Quinn criter. 11.07945
F-statistic 68.38528 Durbin-Watson stat 2.146619

Prob(F-statistic) 0.000000

Null Hypothesis: D(INF) has a unitroot
Excgenous: Constant
Bandwidth: O (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*>
Phillips-Perron test statistic -8.269539 0.0000
Testcritical values: 126 level -3.653730
5026 level -2.957110
10926 level -2.617434
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 3249.355
HAC corrected variance (Bartlett kernel) 3249.355
Phillips-Perron Test Equation
Dependent VVariable: D(INF,2)
Method: Least Squares
Date: 08/08/24 Time: 05:02
Sample (adjusted): 1992 2023
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NF(-1)) -1.403051 0.169665 -8.269539 O.0000
C 3.956084 10.41462 0.379859 O0.7067
R-squared 0.695076 Mean dependent var 0.726875
Adjusted R-squared 0.684912 S.D. dependent var 104.8811
S.E. of regression 58.87256 Akaike info criterion 11.04909
Sum sqquared resid 103979.4 Schwarz criterion 11.14070
Log likelihood -174.7854 Hannan-Quinn criter. 11.07945
F-statistic 68.38528 Durbin-Watson stat 2.146619

Prob(F-statistic) 0.000000
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Null Hypothesis: E1 has a unit root
Exogenous: None
Lag Length: O (Autom atic - based on SIC, maxilag=8)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -4.143909 0.0001
Testcritical values: 126 level -2.636901
59296 level -1.951332
10%06 level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(E1)
Method: Least Squares
Date: 08/08/24 Time: 06:32
Sample (adjusted): 1991 2023
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
E1(-1) -0.732544 0.176776 -4.143909 0.0002
R-squared 0.348569 Mean dependent var 2.450804
Adjusted R-squared 0.348569 S.D. dependent var 78.52344
S.E. of regression 63.37726 Akaike info criterion 11.16592
Sum squared resid 128533.7 Schwarz criterion 11.21127
Log likelihood -183.2377 Hannan-Quinn criter. 11.18118

Durbin-Watson stat 1.990865

dolial)l yaldl) 3 4

VAR Lag Order Selection Criteria
Endogenous variables: INF UNE
Exogenous variables: C

Date: 0O8/08/24 Time: 07:42
Sample: 1990 2023

INncluded observations: 31

Lag LoglL LR FPE AlC sSC HO
o -235.6849 NA 15658.97 15.33451 15.42702 15.36467
1 -209.2733 A47.71118 3692.515 13.88860 14.16615 13.97908
2 -199.9635 15.61654* 2633.212* 13.54603* 14.00861* 13.69682*
3 -198.8151 1.778140 3197.391 13.73001 14.37761 13.94111

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5%6 level)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HO: Hannan-Quinn inform ation criterion
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A yall iy
U Y JRPRTN B S JCRT N B T JE
Unemployment Unemployment Unemployment
17.07 2012 14.825 2001 14.89 1990
16.41 2013 14.767 2002 14.90 1991
15.56 2014 14.766 2003 14.97 1992
14.51 2015 14.788 2004 14.80 1993
13.81 2016 14.791 2005 14.92 1994
13.21 2017 14.783 2006 14.93 1995
12.61 2018 14.769 2007 14.90 1996
12.01 2019 14.8 2008 14.58 1997
12.37 2020 13 2009 14.60 1998
11.47 2021 15.156 2010 14.65 1999
7.53 2022 17.44 2011 14.87 2000
11.45 2023
PN ol Inflation as=ill ol Inflation as.aill AEL
Inflation
35.56 2012 1.93 2001 65.16 1990
36.52 2013 22.22 2002 123.58 1991
36.91 2014 6.48 2003 117.62 1992
16.91 2015 9.66 2004 101.38 1993
17.75 2016 8.51 2005 115.40 1994
32.35 2017 7.20 2006 68.38 1995
63.29 2018 14.75 2007 132.82 1996
50.99 2019 14.30 2008 47.17 1997
163.26 2020 11.26 2009 24.62 1998
359.09 2021 12.98 2010 17.17 1999
138.81 2022 18.10 2011 7.12 2000
220.49 2023
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