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Measuring the Effectiveness of Government Health Expenditure
on Economic Growth in Sudan

Using the Autoregressive Distributed Lag (ARDL) Model

(during the Period1990-2022)
A.Tawfeeq Ahmed Aljack
Abstract:

This study measures the effectiveness of government Expenditure
on the health sector in Sudan and its relationship to economic growth
during the period (1990-2022). The research problem stems from
the limited health spending and its weak efficiency in achieving the
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expected positive impact on growth, as a result of high mortality rates,
malnutrition, and the spread of diseases, which have negatively affected
productivity and national income. The study aims to analyze the reality
of health Expenditure and estimate its impact on gross domestic
product by constructing a standard model using the autoregressive
distributed lag (ARDL) methodology, after subjecting the data to
statistical tests such as unit root, causality, and cointegration. The study
adopted economic growth as a dependent variable, while government
health expenditure, health expenditure as a percentage of GDP, and life
expectancy at birth were the explanatory variables. The results showed
a negative relationship between health spending and economic growth,
with a 1 % increase in health Expenditure leading to a 0.88 % decline in
growth in the long term and a 0.14 % decline in the short term. This was
attributed to the inefficiency of health resource allocation. The study
recommended increasing the share of health to at least 10 % of GDP,
while adopting policies that promote investment in productive sectors
and diversify the economic structure, thereby increasing the efficiency
of health Expenditure and making it an effective tool for building human
capital and achieving high economic growth rates.
Keywords: - Effectiveness of government Expenditure, Gross Domestic
Product, Time Series Cointegration and the Error Correction Model
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Exogenous variables: C

Date: 12/09/24 Time: 20:46
Sample: 1990 2022

Lag LogL LR FPE AIC SC HQ
0 -25.48604 NA 3.29¢-07 2.099070 2.379309  2.188721
1 103.5033  197.7837 7.04e-10 -4.100221  -2.138544* -3.472664
2 156.0966  59.60571*  3.19e-10 -5.206439 -1.563326  -4.040976
3 210.4584  39.86535 2.54e-10* -6.430562*  -1.106012 -4.727192*

(2020) EViews12 galiy Oloyine e Tolozsl ol slas] :yhall

ShlasYl ode eal oSy OhlasYl oo doasdl Lyad &gl (1) 03y douzdl ,badls
Schwarz (1978) (SC) ,Lu=oeg Akaike Information Criterion (1973) (AIC) ;,L=s ¢ o
Ol dss Slylasy) JI by LNl OIS Hlasl § pudaie G—é—’y Information Criterion
s (-6.430562%) (AIC) ;s slasl 358 (1) sUnyl 358 Jldy (-2.138544%) (SC) L]
Slssl § 1sais fST 55 (SC) ol dezs Ohlas¥l gee JI IS, Lalg slayl 578 (sl
(1) Hlasdl i) LI 858 O dleg oLl 358
(ARDL) éungiod glacuialy dusl il Zi000 s geilics =:Lidl
(ARDL) dwngiwo gl & siudil] ool il jlucic>!

Olpsbl JLsob bl o adll ;a0 Luhyull Olysal dodye puds Lo 5o &
05 489 @bl sl s 1,38y Al wll Olyesall JoY) dlyshb Sligye s Jgasl) eltss
Cylal st OF Y] (OLS) (g seall Sl bl ddyyb plaseiwly Gase JSi gds—oil ;s
loegd 1S um 4] dllas (OLS) s ,all Oy, bl ddy b Sl 0955 iy yadiall 4385 pus)
Gkl s sl § Oy o Al JSLEL 5529 J b5 G Laasils e sloel o5 o
03 A (OLS) (s,all Ol bl ddy b plaswly ,uidl] ks sleul o3 S (s slig
Auto-Regressive(ARDL) dxgio plasiwl Jiidl oSl jlas) 3t 44y )b ] sg=l)
Shll gus] oy (dejshl Lyl Olg=all 93 Gl slus¥l z554) Distributed Lag Models
IS & 53V G5 Lysl ARDL &8y ,b 506 Lo «(2001) (3l s dhaalsy Layshas 05 -l dpsl
oYl oty Lol dplusd) Oldasd! JS oly2] 03 LS skl doYlg soadll JoVl oo
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:JLl 9ol e SS9 EViews12 Glasyl malydl plasiwl

+ W+ B, (LEB) B, (HEGD +) (EGR) = B, + 3, (GEH

&Ldl k) Jg g .@bba:ﬁélﬂ 30| Ju=o (Economic Growth Rate) :EGR :(j) Cue
gl §

doall esSedl 3LYI (Government Expenditure on Health) :GEH

Wl oo osS all SLAYI 4w (Health Expenditure as GDP %) :HEGDP
Jloz Yl b

So¥g)l wie =842kl o=l (Life Expectancy at Birth) :LEB

(b)) gdsadl & Colt)) uod) :BO

oYl 3¢ Cilales B, B, B,

Jlpil lasdl a2t

Auto-Regressive Distributed (ARDL) dusxgio plusiiwl diiid) JolS) slas] 3udadls
Olgdas Busy sl p3ltwns dejohl dinill Olgoxall 93 G153 jlaoull #3594 Lag Models
Leie

dwlyJ) T Olpsh dusgll BRCS P s

Loyl 80wl 48,09 dalyud) Ol sl diny)) Jeodlud] o dlwdw JS Jol5S d oy souset)
plasciwl 03 dlat k) Olpsabl gl gald) yoseiall I slgw Suogll jdo Olylasl INS e
> § HLasYl lics susvg Augment -Dickey-Fuller (ADF) gwghl (,Us $o3) sl
oloVly g bli)l gl & bl 5925 o 1(2) JLUI 3,4l ol I(1) Js¥I 3, o 1(0) oV ggiull
<1(0)Js¥! 3,4 o o ddladY] Ol st tame O ol ze 0lsdVly = bLAN G9us o
=090 30 LS duwill 85alb pwlie dwlyll Ol sk duogll His Hlas) jmudd] pils Oelog
=Ll Joudl §

Augmented plasiwl gdg—odl Slpsih ooyl i o Hlusl mog (2) 038 Jsie
Dicky - Fuller

ADF Statistics Variables Sl
EGR GEH HEGDP 1LEB
=G T-Statistics -2.59287 -1.26237 -4.04125 0.95019
o %
(1 level% 5 -3.55776 -3.58062 -3.56288 -3.56288
- Prob* 0.2857 0.9999 0.0176 0.9997
-Non
Result Stationary-Non Stationary-Non Stationary .
Stationary
=g & T-Statistics -6.37025 -3.68674 = -4.33319
Z2¢ % level% 5 -3.56838 -3.58753 - -3.58753
— Prob* 0.0001 0.0409 - 0.0092
] . -Non }
Result Stationary Stationary ) Stationary
Stationarvy
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Augmented Dickey- zwsbl ;U ($oo sLasl e Iolozels (2) 03 Izl s iy
ol S s agSedl omall GLaYI dews ) piie Of a8 Coli 3525y fuller (ADF)
sl e O s Los % 0.05 dygise 4V Gt dis GVl olgiun § oSl (JloszV]
BLaVly golad¥l s adll Jumo) Glpsete Of dos b J(0) (o) doyidl oo JalSie
=5 s Lloll GULS gsiun § ASLu j8 (B¥ol s 2352kl yaslly dovall asSed]
055w 3528l it giladl COlSE Oyl 0dg) 6,51 850 Bumgll yie Sihlasl el 2l Salel
L)l Jeadad) O iy g % 5 Lygise giane aiis 1(1) JoYI Byl dsy Oolyesill odiy!
olgs) plasewl ddeld) Lo G50 ptmy 04y (1) JoVI oyl s dlolSite Oilpesibl 0y
Loyl Jeadld! o ikl JoalS)

(VECM) bl yb Uasdl puseal zdgé ,51 poudis gl

oV dshb 4.53lss d8Me Ul Of dd,me oS Wikl JalS) HLis pls IS oo
95 BN slaos¥l Liogil Tadg g adll ,3uds oty goldll yesial) Al wdl Ol psall oo doxs
EViews gl plaswly Lyds Joasabl Ual GIR8 Of podsl AIC plaswly dejsbl Olgoll
oY § JlsY) b Wl Ol ysite puaddiSs (3, 3, 2, 3) 9 (Selected Model: ARDL) 12
- 1 JWl Jsazdly dwlyll 858 UNs seadlly Joyshl]

(ARDL) dungig Jashall U2V § Siid) JolSll 3 59,85

G ool Lo plisewl I s Joshll JooVl § A=l , 391 48,20 oy
1L Jgumdl § Lowd g0 (ARDL) dcjohl

(ARDL) dixgig dulyll 3580 Jashall J=Y1 & 51 10uds gl g (3) 63 8 Jodor

Variable Coeflicient Std. Error t-Statistic Prob.*
LOGY(-1) 0.064293 0.242695 0.264913 0.7960
LOGGEH 0.492342 0.182864 2.692389 0.0175

LOGGEH(-1) -0.065988 0.032781 -2.012995 0.0692
LOGGEH(-2) 0.086988 0.028373 3.065876 0.0107
LOGHEGDP 0.046036 0.039006 1.180211 0.2628
LOGHEGDP(-1) 0.034344 0.033851 1.014563 0.3321
LOGHEGDP(-2) 0.059881 0.042287 1.416080 0.1844
LOGHEGDP(-3) -0.057662 0.032936 -1.750736 0.1078
LOGLEB 1.429063 1.407563 Y.015275 +318.0
LOGLEB(-1) 3.044578 1.408647 2.161349 0.0536
LOGLEB(-2) -1.716372 1.252678 -1.370161 0.1980
C -7.715840 4.990007 -1.546258 0.1503

(2020) EViews12 galiy Oloyine e Tolozsel ol slas] 2 yuall
sduokadl U231 B il JlSl SlEde gilio padd
dyshll =Y § O)le-l 8 ;a8 ARDL ¢354 )Lzl 03 AIC)Lize plasiwly

osal Jgusdl
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(ARDL) W J.)sla.” JDS” & tog,s BERY:i] C.)Lu o9 (4) (53) Jous

J[anab_le Coefficient Std. Error t-Statistic * Prob
-7.715840 4.990007 -1.546258 0.1503
LOGGEH 0.492342 0.182864 2.692389 0.0175
LOGHEGDP 0.046036 0.039006 1.180211 0.2628
LOGLEB 1.429063 1.407563 Y.015275 +318.0
0.99 = R-squared = 65.58755 F-statistic
= 0.97 Adj 1R- 1 — 0 T

(2020) EViews12 galiy Ol yie e Tolozel Ul dlus] 2 yal
Joshall U=Vl § & ol Dol
0.492342* LOGGEH + 0.046036* LOGHEGDP +1.429063*( +LOGEC= GER
LOGLEB -7.715840)
.gal.n.ﬁ:ﬂ el has id] Z09Rs (Riepd
Lol o 3485 gdsodl blse s Ohlals 03 O] (4) 08y Jsuadl o iy
:JL) 5ol s eldy Jsshall Jo¥l § it GLublly dyolazdy)
$olaid¥l gaill Juse J28 09 ddluw dad a9 (-7.715840 ) Cosly ol dad 1
hall g9lud Aatudl Ol @ne §553 Lodis
e dizgn dasdll 0da Jus (0.492342) doall osSodl BLASY) piia Joolre dad 2
oLail g ol Jusg domall osSod] GLaYI (o $oime 0,315 us,b dBle 529
s oy (% 1) daty domall (masSodl GLAYI 8515 0L aides Joshall LoVl &
S35 AsLad¥l &l me i licas (% 0.49) duiy 5LaidVl 5ol Jusas 33035
6LVl g ol OV¥ase § 3L Il $952 48 e oall GLAYI gz O 2 3l5))
sl Y § I Ly g ) dyolasdll g, ol Loy BLASYI pzeond] iy
sty Jloz¥ bl bl s asSodl ovall BLAYI dwd piia Joslse dad 3
So—ima ,51 Laly Ao, A8 529 s Juy dumge dasdll 6l ag (0.046036)
bl 3l e osSardl ol BLBYI did ysitte & Oyl oy
LYl dws p35 L8 ddey dyshll J2V1 @ olaidl g adl Juses Szl
Jase 83035 I 6353 (% 1) dimiy Jloz ¥l okl Wl s nsSodl -xal
Aolamyl d il @ e 340 las (% 0.05) dews gslan¥l g ol
iz gn dasdll 03 oy (1.429063) Csely 3o¥s ) e @ Bsill ol ysite Jolee dad 4
dte @ dothl yamll yite 3 Ol g goime ,Sls ool ABYe 3529 e S
Lis @3gill yasdl 53 L6 ddeg Joshll U2Vl § goladyl s adl Juseg B3Ys ]
iy (% 1.42) dwis 3Lan¥l g adl Juse 3555 I 635 (% 1) ducts 35Y5 ]
A ouall gladll § Lagll Ol5 Ll oo 0)laael m3ls)) o 341
3 lardl jlall 1idg Fdgadd! @umds
:8yaibl blabl &gize (1)
s @ 3gill yaslly dovall agSedl GLBYI) Jatwll sl o (4) Jgasdl s piaty
o JBT gkl goiume oo Sl o Lygine Goiug Lilas] LIV OIS Oele (33Ys ]
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Al e o el BB gl

Gslz (Jloz¥ okl g3l s agSadl omall LY did) puidll yszll Lal % 0.05
8 % 0.05 50 ST st0l) dygimll Goius dod ity Eoio dygine b Llas] LIV OIS
doshll =Y

igdgadl Ligise (&)

S g 5% dgime Ggiwe dus JSS Wl dgime g5 (4) Jgdadl s oy
(65.58755) F d_ogd sl o (F statistic) )Ly & Jloio¥l Loadlly F dad s 5 s
o A8V Il O sy i (0.05) dygiall Sgiun o BT 3 (0.0000) Lygime S
A 5l 5 Sg9 due yuill gdsadl O e Juo bos @bl psably dlat wdl Ol p szl

:dolebl 3¢5 8092 ()

sl & ol g (% 0.97) diwd O Jisbl dasatll Jalso O (4) Jgaadl gl Juss
BLasyl) dlir bl Olysabl § Olpsal IS e loywdd 03 (olabdyl saill Juse) galdl
s @8kl sl (Jloz V) okl g3l (s rasSedl ovall BLBYI dis dmall asSed]
Zdsadll § Linde pt g5l Olpste J] Lasloy] 0Sg Olyesetll 0o e (% 03) Lo (32Y5]]
Zdsadll 3893 8g e e JuS doctidl 0dag

(ARDL) dungig seadll Jo¥I § iid) JolSl 3 59,85

G SlassYl dmgin plasiwl IS s palll 2V § 482U 591 d8,m0 oy
;L) Jsuadl § db90 (ARDL) dcjobl

Lopis s padll SVl § Luhll g5 53 ,0uls gl pdsy (5) o8) Jsds

(ARDL)
Variable Coefficient Std. Error | t-Statistic *.Prob
© -7.715840 1.008816 -7.648415 0.0000
D(LOGGEH) 0.194665 0.080338 2.423061 0.0295
D(LOGGEH(-1)) -0.086988 0.018435 | -4.718669 0.0006
D(LOGHEGDP) 0.046036 0.020004 2.301285 0.0419
D(LOGHEGDP(-1)) -0.002219 0.019506 -0.113763 0.9115
D(LOGHEGDP(-2)) 0.057662 0.021566 2.673713 0.0216
D(LOGLEB) 1.429063 0.981103 1.456588 0.1732
D(LOGLEB(-1)) 1.716372 0.884099 1.941380 0.0783
CointEq(-1) * -0.935707 0.121845 -7.679455 0.0000

(2020) EViews12 &AL}).g ¢IWL» soaadl Ejlb oo Sl olue] tyauall

sdunlyad] Zdgadd Uasdl uouad Zigad sl ko
J2Y1 doasb dsluly doYl pad dsludl s G852l Unsdl pona 3Lé pliseal oy
0555 O S 3ioetd i g (3ledl @iy 905 dmshll doVl & does 2l dslaidyl Colavell
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oSS Lia dia 3ol 03 Lo Ny ikl JoalSall dhay Caamy 8,i e Joudlud]
ooyl zds4 sudny JoVl jady dugb d8M=l 3sé ,uds S dololSl L8Vl 5929
(JL) gmidl s pSld] €Sy ARDL dsjsbl sUny¥l o) 31l

(2022-1990) svadll J=I § dulyw)l 394 Ul g3l pudsy (6) 3y Jod=

Variable Coeflicient Std. Error t-Statistic * . Prob
C -7.715840 1.008816 -7.648415 0.0000
D(IL.OGGEH) 0.194665 0.080338 2.423061 0.0295
DILOGHEGDP) 0.046036 0.020004 2.301285 0.0419
D(LOGLEB) 1.429063 0.981103 1.456588 0.1732
0.878197 = R-squared F-statistic = 8.873857

| = 0.779233 Adjusted R-squared Prob(F-statistic) = 0.000051

| Durbin-Watson stat = 2.079910

(2020) EViews12 galiy Oloyine e Tolozsl ol slas] 2 yhall
el JoI @ & pasdl dalll
+ EC = D(EGR) + (0.194665* D(LOGGEH) + 0.046036*D(LOGHEGDP)
0.429063*  D(LOGLEB)-7.715840
s padl] 3 b Uasdl guouad zoged Filidd $LaiSS) puudddl
LoladYl 4 kil me 345 gdsoadl flee guaz Olilils 03 O] (6) Jgamdl (o ity
QW) goidl s &Sg yeadl] JV § diadll Olulyulls
@oLaidVl g ol Juse J-iés dlw dad o3 (-63.20248 ) Cosly Cldl La3 1
el golud AUstukl Ol sl @as 9555 Ladis
Llw dad a9 (-0.136932) Cosly dovall osSodl BLAYI jiie e daid 2
Loall osSodl BLaYI g 38 Ssimn ;51 Lty duuSe A8 529 s Ju3
dovall asSedl BLasyl 80Ly3 0L dodey soadll 21§ olad¥l 5 aill Juses
Y lies (0.14% ) duiy $ola¥l g adl Jume 83133 s domy (% 1) deucis
ISy ol gLl sl plozal pas I iy dpsladyl & il s 3z
9,3 Ly plall SLaY oz oo domall glad (o GLaY! dwd (i dsg sl
Lomall 3-31,bls Lmall Oloasdl s 555 s ol glhadll sall GLAY)
«190_865» Usyg,S dodle Jie 45Ul (ol aVlg daph) (ol ,a¥l Hlics) Lanlg
Csly Jloz¥ bl W) e oSl omall GLASY dd gt Jolza dasd 3
G Soima ,3lg dudyb A8 3529 s JuTy duzge daddill 0dag (0.999135)
bz el bl s mosSodl] mall BLY) dd itie § Ol oy
ol LAY dws 5 LS dley sl J oY1 § g3laBdyl ool Jasos
sl Juse 85135 I 6952 (% 1) diay Jlomz¥l bl e 3W1 (5o (agSin
(% 0.99) dwis goLadyl
oo daidll 03 g (1.857927) Coiely 80¥s ) die @ Bibl y sl ysite Jooloe Lad 4
E3gibl ol ydite § O] s g9 Goine 3l duayb A8 d9-29 e Jus
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2 ) dashll 21 JI yeadll Jo¥1 § bl dep JI Unsdl pomal do sy 5
smadll do¥1 § Jaudl josall dad BlyosY do gl ysabl § sl Hladae JI
Wl dalell 0555 O 23509 Basly Basg slads doshll oVl § 4silss dad oo
d2V dlsb A8 506 Sl Spadll A8l d doety 3N Jusll I i 439
(CointEq(-1)*) Unsdl peuona’ Jalses o J2¥1 & gdsadd] ;a3 g3l (e iy
b oo it JalSS A8 3529 s 45 Lo 8LV CIluwy Lilas] ggime
Lygimag ALl BLaY1 U89 & ywwdill Oolysibly ($oLabdyl s il Juse) gold]
(-0.480112) dallall d o)l 55 Cuuo Unsdl gl Jalsel dalsall & 3lasyl
Oyl 8Ly esSod] BLaY) s Jz¥l ddyb (195 d8Ne d5-2gy U S5 oo
Ligime dnd g Unsdl pumma ds w9 Oliodl Alo Bolaia ds o I &yl
bl 2l § CYNEYly Sl s (% 48) Of JI 5539 % 5 Sgime dis
=l dhele o gl sl I die) 88 & doumal (Sg Lozl
1 ka3l jlusall 18D Fdgadd! Eumds
sadll d2 Yl § Al Slyesall Ol (6) Jsasdl e pody 18yl blsbl dygame (1)
% 5 dygize Syiug dplas] LIYs OIS (Ba¥s) ais g3gill el dovall asSedl L))
o ol s Jus Al 0dag %0.5 o JBT Olpsiall Lygimll Ssiume od Coitly Eor
BLaY) dowd) k] Ol sl b pmadl] JoV1 § golad¥l g ol § 8,554 Joslssd] ol
($3LadYl gadl Jame e 53 OIS S bz Aokl S (s GosSdd] el
Sgimun e JSS A dogime O35 (6) Jgdzdl (o oty g dg—add] dygine ()
Csby oo (EStatistic) jlasY &bVl dadlly F dwd INS o S podatyg 5% ogine
= s (0.05) Logimbl Gotuse oo Josl 5 (0.0000) Lygize Ggiung (11.83106) F o3
059 deuzr 3aibl zdgadll O e Juo boce @l jeseably it wd) Ol pseakl oo 483e Ilia O
0 §adl
dd O Jucsll assal Joslse O (6) Jgasdl il Jus :ddslebl G-ds5 8552 (2)
& Oyl BLs (e by 03 (Jloz ¥ Soedl 3) ol sesall & oalad) s (% 0.86)
bl 2SI e asSedl mall BLAY) duss dmmall agSodl BLYI) dliwll Olysl
Olysie ] Lgsley] o-Sg Slysad] 03 s (% 14) b (B35l ais g 82kl ,asdl (Jloz)
Zdsaddl 3853 8392 e JuS Al 0dag pisadl § diade b 5y
ol y 1 3l WRdd) JolSall dgusdl jlas] ks
39 dwhl Oyl dginsl] Jeadlaal) Basgll yie HLas il s Jgmasdl o3 Le dsy
JolSal § dilises Olpszal) diojll Jadlud) OU iy poste JSU JalSal dzrys dsiss
S9-28 s Gdoal) (Jiid) JoalSall ssusdl) sl 9o I Cwlitl jLas¥ ols eIy
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Le iad) JolSal Hlasl sly o] 039 cdouhyll gdse Olpsibl oo Jo ¥ dlysb dLalSs 48Ys
Bound) ssdodl jLas) s Cowd¥l jLas¥ HLe I(1) doyudl oo dlalSite dwlyld] Oolyesiia O
09,519 Ol by Jd 30 yedall (ARDL) dsjshl Olgoxdll 93 GlJI HluosYl dumgio 3-89 (Test
09 g3 Jgi=dl § S dwlyll Olpsio o oVl dligh d8)e 3529 G0 G-Rowm Gl
Jodzr o Loesd (2022-1990) 878)1 UMt dalyll 3ot ikl JoalSall gl jlsis gilis
1(2022-1990) 854l M5 dwlyudl g3l iall JoalSall dgu sl HLias mils pds
(ARDL) dizeyig dulydd] Olpsrk diad!) JolSd) Hlas 23S sy (7) o3y Jgder

F-Statistic 6.172928 Val
K 5 alue
Significance Bound I(0) Bound I(1)
% 10 2.26 3.35
% 5 2.62 3.79
% 2,5 2.96 4.18
% 1 3.41 4.68

(2020) EViews12 galiy Oloyine e Tolozsl ol slas] 1yhall

Loz Value sgasll oo Felias] dad J) ,batly ;i Sl e pdiys
A=Yl asdl e ST Lz % 5 Lygine sims doie Loyadl daidlly Lysylics (6.172928)
d! & 5=,y Critical Value Bounds Jsi= - I(1) J9¥1 3,119 1(0) s ,-duall &4l ol JSJ
ol (2,80l Jo-Bg diie JolSS 0529 pusy JSWI pusll (5,8 (a8 e ), SLe] Sucl
B uk) Olpsil) oo does SV dsgb d5)lgs d8Me clla Oy Jicin JolS 5gogy 5L
(gdLamd¥l s ol Juse) goldll psall J)
sdwoladl J 31 B dud)lomd! &8kl jla>!

dlysb 4lgs A8 lla Ols ¥ pl ddhin o Joo dlsdl d8Ys)) 0dn d8,sly
oSl omall BLaY) dudy dsmall egSodl GLasYl Al uk) Olpesall oo dos Sz
(goLadyl gadll Juse) gl pseall ) 8a¥sl wis @352kl ,aslly Jloe ¥ Amedl 3l e
o yod) dnsiilly Lysyligs (-7.968248) Lavuzs (T-Statistic) Llasy dallabl dagdll JI 1 dadls
3yl omdil) JSI sVl aodl o 1 ST Loz % 15 % 255 % 109 % 5 dygize Siue dis
o ddliey idhie d8Ye o3 diall JolS Ol e Juo g I(1) Jo¥I 3,2y 1(0) s ,-2all
i JLd! Jousd] 3 S rdge 59 dyshll do¥l § Olpsal

(ARDL) dixgis gdgaid) d5jlgd! 2l dee g sl gl pudgs (8) o3y Jsdo

T-Bounds Test Null Hypothesis: No levels relationship
T-Statistic | -7.968248 | o .o o Value
& Bound I(0) Bound I(1)
% 10 -2.57 -3.86
% 5 -2.86 -4,19
% 2.5 -3.13 -4.46
% 1 -3.43 -4,79
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Series: Residuals
Sample 1993 2022
Observations 30

5

4 Mean -9.34e-16
Median 0.088735
Maximum 1.259389
3 Minimum -1.615529
Std. Dev. 0.737392
2 Skewness -0.485282
Kurtosis 2.487051

Jarque-Bera 1.506389
Probability  0.4708600
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bLs)VI jlas gt adgs (9) Jgus Breusch-Godfrey Serial Correlation LM Test:

St 313
Breusch-Godfrey Serial Correlation LM Test
E-statistic 0.786650 Prob. F (1,3) 0.5A46
Obs*R-squared 0.475403 Prob. Chi-Square (1) 0.7884
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| Heteroskedasticity Test: ARCH
F-statistic 0.026845 Prob. F (15, 18) 0.8711
| Obs*R- squared 0.028805 Prob. Chi- Square (15) 0.8652
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Value df Probability
t-statistic 1.531715 6 0.1765
E-statistic 2.346150 (1,6) 0.1765
Likelihood ratio 9.901228 1 0.0017
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Forecast: GEF
16 A Actual: GE
A Forecast sample: 1990 2022
12 Adjusted sample: 1993 2022
Included observations: 30
8 Root Mean Squared Error 0.911685
Mean Absolute Error  0.740589
4 Mean Abs. Percent Error 26.37797
Theil Inequality Coef. 0.080290
0 . g N\ Bias Proportion 0.000510
4 \\ Variance Proportion 0.017017
\ /,’“\\ Covariance Proportion 0.982474
8 Theil U2 Coefficient 0.173631
N Symmetric MAPE 20.29359
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