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Abstract:

The study aimed to estimate and analyze the relationship be-
tween inflation and economic growth in Sudan using the smooth
transition inflation threshold model (STR), and to determine the
direction of the impact of inflation on economic growth below
and above the estimated threshold. The study showed a non-lin-
ear relationship between economic growth and inflation, as the
study was able to level the inflation threshold 13.012, i.e. inflation
rates below the threshold level have a positive impact on econom-
ic growth while inflation rates that are higher than the threshold
level have a negative impact on economic growth, the study also
found using (EGARCH) to have an impact on economic growth.
The study recommends economic policies that strengthen the pro-
duction base to encourage the production and abundance of major
export commodities (increased production ofcotton, peanuts, ses-
ame and Arabic gum) and import replacement to curb domestic
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demand in order to contain import growth and ease inflationary
pressures. Keywords: Inflation, EGARCH, Inflation, threshold,

Smooth Transition, economic growth
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sl g8 H:u L1330 (Augmented Dickey-Fuller test)c_‘uﬁll
:(Augmented Dickey —Fuller test(ADF
Hod Seu sLBal e Bhsdae A wid awoll 5198 S Sou LAy
Badall d el Jwdl 23l ol § pudi wy 5¢(DF) (Dickey and Fuller)(1979)
St eolae 35 5158 5 oS8 e oS s e (1981) e i 5, Sl
oo oLia b cdabadlod o cuawy Baasll jeda agay LuAY L alid
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G Slaayl Asbas ol passill (5,305 ((Ordinary least Squares)(OLS)
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L1 ) &algandl () pd oo o ydial) PR = 8 a5 3)
Llg ool Lol oo 4 <TOF) J L3l L aidll e 3IS 1313 ((Mackinnon 1991
o3l Jdiy «(H ) (Null Hypothesis) auall (a3 A 8,5 3 Saie L Sl
(H,)(Alternative Hypothesis) J—ll

Oy B i ot A bl a a3 LaNA g ¢ (880 wme (V) Aaluall o )
a8 s Al AL ulull (First Difference) Js¥l 3l i a) 435w o3
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St 2ol dbiabuad & gSaadl HLEAY aughl g8 (Suu jlial (1) a3, daus
Jlaa¥l

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Prob.s t-Statistic

Augmented Dickey-Fuller
0.0006 -4.846365 o
test statistic

1 % Test critical

-3.699871
level values:
5%
-2.976263
level
10 %
-2.627420
level

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

Eviews10zwl s olajae bl junll
20 & a3 AL wabiall S8 wl an e o N3 oM el (1) a3, Lol o w
iyl dagill 8 Y Godll o e Lot wly lagl e G JLas¥l J
e J31 5 ((P=0.0006 ) (g 5lu3 psugh) >158 ~Sos Lilnny L aliall
Sl aae Je paty @3 paall (A58 (A 555 el 1A% 5 dasall Lol
aie SLE wlaagsa sl 85.22018-1990 35 all JS_2(GDP) dl_ulu

Ll 878 IS ALl sd gl J I 3all
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PAAL Al (5 pSaall JLIRY aagll 98 (s jLEn Lasi(2) pd,
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, max-
lag=6)
Prob.y t-Statistic

Augmented Dickey-Fuller
0.0000 -7.882115 o
test statistic

1 % Test critical

-4.339330
level values:
5%
-3.587527
level
10 %
-3.229230
level
#MacKinnon (1996) one-sided p-val-
ues.

Eviews10zwsl s olayase salldl: junl

L3l Al bl 58wl aa el aNE N e (2) a8, L sl o
Laaliall & adlainyl Ll (Y J ¥ 3ol aie Lap),at wly lagi e 3 a il
L adll o J51 5 ((P=0.0000 ) (55l psnshl 5158 —Sus L3l
L&ijjﬁa‘e.;_cd_cua;egu‘ed_d‘ubgué;ﬁ)ld;lﬂ.% 5L ,all
IS Goall a e a1l aag a4l 5 835.42018-1990 55 all JY_ = (INF)
c ) B SR AL el o3 g
CO-integration Test :&J fduk) JolSl L3S 2.3

Granger() Jiall J oKl a5 gae J) sl al o Jol 5o 5 231, o
Stable Long-run equilibrium) =31 & Ll L3313 430 J—e 43,0 3 (1969

d%ib)é.’.\ “);:-OA JS ?3_@_6.U A& 2—=9 ‘a_3 Ry ¢ Q‘M‘ o (relationship
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((Johansen (1994,1991,1988) ¢, s—wilaga liSy ((Engle-Granger(1987)
oot 13] (d) A3, o A e JalST 3 Lgdl Al abiall ye 3Ly 3
Bat ey AL bl Bl 13) Yo Sade LS g, dll e (d) A o sy AL bl
NSy SN o A e JalS5 13 LT Lgale 3 tasd gl J I 34l
) e ag By Jaily s | 4 eud 3 0 el JalSEl Jalas o)
1305 ¢ ((T(d) g Lmyull oo JolS3H 03 ()5 () omppeiill lsly @S 13)
Zisa e a3l () iloal) A aalus ¢y o Lo 3l w13 IS L S
ol ((T(0)dms yiuad) nyull o JalSal ol o il ey Ludad W I 58Lall
13 g8 Lley . ((1(d) Lpmuds Tapull o JalS3 o3 0 5S3w g3 gaill ol aake
4o () i) ol Joalas Lal. Jal L lyglo 253155 Ae apmy b
UL IR Y P PRSP N, SN DS N PN TS ~ U DIPUPR PSS
e e 5 ST uy ag A s G el 1Sy o anll 55 s oLl
Laang @bl J (a3 Laie 3l dswladl g i al) Sl agag )
a8 ddls) o Uany 4 ule (850l la a3l oL alal (Spurious estimates)
Vector Error)Lall x s i 4 st Zas—ad (oo Lo g agecialall L}li_]ca_“
(2005 (e ol J;ls)(VECM)(Correlation Model
aul yall &l i o (o il JolSiN) gubd Ay gho A38al,LiidI(3) ady Aol
:22018-1990 8 A& Sy
Date: 11/21/21 Time: 13:38
Sample (adjusted): 1992 2018
Included observations: 27 after adjustments
Trend assumption: Linear deterministic trend
Series: FDI GDP INF REER
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)
0.05 Trace Hypothesized

.. . . No. of
Prob.ss¢ | Critical Value Statistic | Eigenvalue CE((S))

0.0006 47.85613 64.97777 | 0.775501 None s
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0.1746 | 29.79707 | 24.64293 | 0.334624 At1Ost
0.0933 | 15.49471 | 13.64307 | 0.298707 AtmOost
0.0438 | 3.841466 | 4.062692 | 0.139697 ALMOst

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

s denotes rejection of the hypothesis at the 0.05 level

steskMacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

0.05 Max-Eigen Hypothesized
Prob.sgs¢ | Critical Value | Statistic | Eigenvalue ggéf
0.0007 27.58434 | 40.33483 | 0.775501 None 3
0.6474 | 21.13162 | 10.99986 | 0.334624 At r{‘OSt
0.2410 | 14.26460 | 9.580379 | 0.298707 At ‘;"St
0.0438 | 3.841466 | 4.062692 | 0.139697 Atgr‘}f“

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the

0.05 level

s denotes rejection of the hypothesis at the 0.05 level
sMacKinnon-Haug-Michelis (1999) p-values
Eviews10zsln olsyae salldl: junl
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Llgh L3de o ags of WA all JolSall uas od el (3) o, Lagiill (s
13y Al yal) 8AS JNA agall (3 (ol niBYI 5 cilly a2t oy gull
oseilagad —aliall L ouilly 5530 L GA1 L ygial Ao
o Lo Dbl pé ABMall (o FAailly adudill dsic padl (4) Al dauiy
Threshold Regression() duiall zdgal pladiug sulaisyl gailly aduaill
.S y98d) JLEEYI 93 ((TR
Dependent Variable: LOG(GDP)
Method: Discrete Threshold Regression
Date: 11/20/21 Time: 09:32
Sample: 1990 2018
Included observations: 29

Variable chosen: LOG(GDP)
Selection: Trimming 0.15,, Sig. level 0.05
Threshold variables considered: LOG(GDP) INF

Prob. t-Statistic =~ Std. Error Coefficient =~ Variable
LOG(GDP) < 13.01254 -- 9 obs

0.0000 62.05044 0.196488 12.19215 C

0.0116 2.776746  0.002573 0.007144 INF
13.01254 <=LOG(GDP) < 14.44746 — 7 obs

0.0000  49.79657 0.276521 13.76980 C

0.2929 1.080208 0.003635 0.003927 INF
14.44746 <= LOG(GDP) < 16.1648 -- 4 obs

0.0000 66.67396  0.241542 16.10458 C

0.0012 -3.781632 0.003205 -0.012120 INF

16.1648 <= LOG(GDP) - 9 obs
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0.0000 118.8272  0.148773 17.67833 C
0.0002 -4.552135 0.002541 -0.011567 INF
Non-Threshold Variables
0.0341 -2.275160 0.001245 -0.002833 REER
14.47362 Mean dependent var 0.986750 R-squared

Adjusted
2.138025 S.D. dependent var 0.981450
R-squared
o L S.E. of re-
0.619466 Akaike info criterion 0.291193 )
gression
Sum
1.043799 Schwarz criterion 1.695869 squared
resid
) ) Log likeli-
0.752362 Hannan-Quinn criter.  0.017742
hood
1.423106 Durbin-Watson stat 186.1824  F-statistic
Prob(F—sta—
0.000000 .
tistic)

E-VIEWS10 geali s ol yae &alill: juall
=> 1444746 A& L lais oN_el(4) o3, Lol oo o 235
dall p sl e o sl o la) 5310 o 451 ST LOG(GDP) < 16.1648
e Jl o 3 o ae IS 15 o (golaa3BY 5 ail) Ju e 85—s) JLead
L yadl Al (e J3Tt Lsliany & LLEL LJLainyl & aill oY el I3y 14.447
230 55 L all (5t ue o aT (gl(Olon 58) sl A Sl a1 % 5
2l e b o SBadanll b ap L golat®l 5 el g o lal
B3 (6116.1648 ;e ;ST IS Lo (olaaid¥l s aill e ) JLandl ol
5ol cgalaaii¥l 5 ailly o il ps Lkl L3N ity dall (555 e
o S Ll QAL Gl Lt il (% e Sty o I A
(,,Li. M )2009) sslais¥l 5ol
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:(OLS) sulall (5 yhuall Sslaa yb) d8s ybo
Dependent Variable: LOG(GDP)
Method: Least Squares
Date: 11/21/21 Time: 13:50
Sample: 1990 2018
Included observations: 29

Prob. t-Statistic ~ Std. Error  Coefficient Variable
0.0000 2412655 0.744342  17.95839 C
0.0440 -2.121220 0.007800 -0.016545 INF
0.0065 -2.969191 1.61E-08 -4.77E-08 FDI

0.0006  -3.933691 0.004950 -0.019471 REER
14.47362 Mean dependent var 0.511859  R-squared

Adjusted
2.138025 S.D. dependent var 0.453282
R-squared
o L S.E. of re-
3.881263 Akaike info criterion 1.580864 )
gression
L Sum squared
4.069855 Schwarz criterion 62.47830 i
resid
) ) Log likeli-
3.940327 Hannan-Quinn criter.  -52.27831
hood
1.096445 Durbin-Watson stat 8.738224 F-statistic
Prob(F-sta-
0.000389 o
tistic)

Eviews10zsl p olajae dalldl: junl
LaNe ag g Vs oM ef (g dunll elag b 585 (5) o, 4o ;s
(GDP)Jlooatl ol x sLilly (INF)aaill oo JS s & wSe dslad &
Lo lall & ydlainyl & asdll 8 3 wlyall 338 S35 (golaaid¥l 5ol 155 o)
iy e il ol a sty % 5 L aall dadll oo J3T (P=0.04) t Lsilasy
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% 51 & iy golai@yl 5 il Juae § ol sl
u\b_;.udl oabadl caaliaal L_;\.'ili\]l J12aidl auiell digod
Threshold Autoregressive Conditional Hetroscadcity: TARCH
(Zankoian (1990, sS513 o S 80~ 4 ¢ Zds—aill i > A3l
—3$ (Glosten, Jaganthan, Runkle (1993JS_3l, 5 ¢pi awela g3 BLGLs

2 2 2 2
o, =o+e +tg . d_ +F

d =11 &<0; d=0 otherwise

Liliie ol Ll & >0 Lawll JLa¥ls €, <0 Lo zigeill lia 3 Sasall LAY
coty Bl SN 80 L o sa Saall SLAYI 8B cus b pall bl fe
O suall gslus al 13] 5 Ll 55 aymss S8 Sauall o STy >0 dass i< 13)

Jilate p2 Lasdlyll ok

q p
ol =0+ Zaisf_i +g 2.d,  + Zlﬁjcstz_j (32009‘&;.)‘-_ allf cals)
]:

i=1
I o ) Galill BNEAY I jfaaipll duiall LI (6) a8 Aol
22018-1990 & A&l JMA dual yall
Dependent Variable: GDP
| Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 11/21/21 Time: 15:04
Sample: 1990 2018
Included observations: 29
Convergence not achieved after 500 iterations
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter =0.7)
GARCH =C(3) + C(4)#RESID(-1)"2+ C(5)GARCH(-1)
Prob. z-Statistic ~ Std.Error  Coefficient Variable
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0.0005 3.466973 4582.155 15886.21 INF

0.9758 -0.030373 0.103305 -0.003138 FDI
Variance Equation

0.9430 -0.071525 8.82E+10 -6.31E+09 C

0.0000 6.569012 0.055685 0.365794  RESID(-1)"2
0.0000 7.162590 0.059925 0.429220 GARCH(-1)
10793296 Mean dependent var -0.442572 R-squared

Adjusted
16191518 S.D. dependent var -0.496001
R-squared
L L S.E. of regres-
34.87377 Akaike info criterion 19804025 )
sion
o Sum squared
35.10951 Schwarz criterion 1.06E+16 )
resid
34.94760 Hannan-Quinn criter.  -500.6697  Loglikelihood
Durbin-Wat-
0.210350
son stat

Eviews10zwl s olajae bl juunll

andls oMol Loty § Lelias o3 5 Zasl Nl 8B 7ol was odel (6) a3, daumill e
2é 305 am s Y JBIL 5 sauall e Lgias (32, Y sy (RESID<0)%ARCH(1)
Eaa Jilate sl 38 Ol e LS 553l § pisadll 130 aludiul sie . Slats
d; =05 oJ (aras (e pd alsll lia wpuad ol Ly 5 @il huas d, =1 g5l
RCARVAFAL Y

EGARCH (il o pdll (palailf SVEAY I3 jluail 23 9436.3

iziseill 1ia (Nelson (1991 ¢ geulss » 53

o, |§z—1

O-t—l

gtl

T (o3

In(c})=w+

—+ ﬂln(O', 1)

LMl Jae o 150 iy 5 oo Gl e (spbans sl Aslall ke m
oLial (S ‘L:“?\S'“uﬁs-‘-‘“&f"’J““"‘U.%L:“'“ o555 o Gy Law L3 a5 Ll
il HLaA) JMA o dadlll BT agag
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H, :yv#0
:&;.Sus Q_cﬂl olasall @ zagaid i L badl (o580 Ja3 13) L ,L83 B 4685

log(c,z)= o+ JZ:BJ log(cf_j )+ %{aji’f |+ v, ZH J

t—i t—i

(82009 53 ,5e alll (al2),
EGARCH &) o pdalf Gpliill SYEAY  SIAM jlaaiyl jLad (7) ad, dagis
£2018-1990 3 A&l JY& dual yalf &l piit

Dependent Variable: GDP

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

Date: 11/21 /21 Time: 15:06
Sample: 1990 2018

Included observations: 29
Failure to improve likelihood (non—zero gradients) after 65 itera-
tions
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)
LOG(GARCH) = C(3) + C(4)%ABS(RESID(-1) /@
SQRT(GARCH(-1))) +C(5)
#%RESID(-1) /@SQRT(GARCH(-1)) +
C(6)%LOG(GARCH(-1))

Prob. z-Statistic  Std. Error Coefficient Variable
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0.0000 412.1475 39.25212 16177.66 INF
0.0000  30.09733 0.001046 0.031467 FDI
Variance Equation

0.0000  165.4455 0.194296 32.14533 C(3)
0.0000 -8.095861 0.299727 -2.426551 C(4)
0.0000 5.806923 0.687748 3.993700 C(S)

0.5988 -0.526060 0.010859 -0.005712 C(6)

Eviews10zwl s ola jae bl junll
RES|/SQR[GARCH]| ualls y daslpll ;3G 38, s¥el(8) a3, dasiill oo Laadl
LaTiY gaill o dadl 8B ssas de Jus Lao siall e igiae ciliay sa 5 ((1
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s ool A Lo L 3Ne oIl ia ) o walagn 5 gl LS (J S 3,8 32
A a8 ) L wlall e Lngs Ll & wl,ull 848 J3 5 el sillaa
aaaill el 5310 sy 451 (T LOG(GDP) < 16.1648 => 14.44746 ,_a
Al Ja e IS 13] o g9l oail) S e ie) JLasdl Jadl pslill 4 o
Landll oy o 30t Lsilany L LGEH L Ilaiad) L asdl) (N el 139 14.447 o o S5
09-Ss Aiall (s 5i e ea3 (gl Lo 58) 583l daaSI Ly 301) % 5 Lasal
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J Ll ALty Hleiit ) (s siuwe (o JBs o Al ARSI 5,
Ll 256 a5 s (EGARCH) 5L s 5 glal |y iy cqulnidyl 5 aill s
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