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Abstract :

This study aimed to test the relationship between economic growth and
unemployment in Algeria during the period 1980/2020 by testing both
the correlation and the causal sign between the logarithm of the gross
domestic product as an indicator for expressing economic growth and
total unemployment ecclesiastical of the total workforce and then
estimating the Oken relationship. To a set of results, the most important
of which is the existence of an inverse correlation between two variables,
as well as the existence of a single causal relationship that moves from
economic growth towards unemployment
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J21 e creoliazs¥ ¢ €, a0l 58 Ly clloel Jaall olddle § 5801 Ligyll Jsob mesd &l oMLY
Auolsy e 2005 Lo (o Joall Cig,log bogy i oy Lagd UiSy 552M Loy Lagd Byell JS, (oglas]l
oolaid Jid cuaie Gsale 2 s LY Jl (e 2009 2Lt ) diey mduis wled (LeaST aliy 2 gSadll

Jaddl Ggan § Aalall (g9all (o W11 15yl

2eliadl 1ia aay G« gatll gy aliys e A8sLall ae 354l1 sia caialis (2015-2010) BAall JSs
olelaall qes J) Guge 4l ) BLYL (olisyxll )l alall daall Gl = Bugas 48kl
9 Ay SN Aass cpe alintll Aglrag 2mnill 230LazdY]
Al 3 6aband ¥l gaidly Dladl crs A8Matl Jelorig wyoms : GLS Sl

ot bl Al HLasly Yol agaiw yihall @ Wladl golaidY! gaill AMe wyaxms Jai (1
oy bty Yol s ol o S0 il Rtn (e SLae¥l | 28DMall el 3 3 il
Aoy Sy Jed (Koo slas | e alere¥l clldg (Aladle golad¥ ga) cupdie onidudes lyatul
o) s ey 51 99 Aead! A8l slemil Ay G Lple dezad (&I var z 3geid i BEST PO

Judes e Mw‘j é..)l.;,a.‘ié‘b/\ 3.&.2.” Ot BMatl sos @.‘\ u53i L8Me gYRY-id fa}é.a ELL” ;},i.ilb Jaiud!
k)

Hlaly 53Lat3 Y gaidl ( Hutrad) AaSlally Audolisy¥) ABMall yLasl: Jo¥) cullal

Lo Aeud! @3Nl Al @3 Uladly (goliaid ¥ gl (i Adolis ¥ 48N Ly Yol pgds

8 ol 5iSall aalgd Jl AleSa da 5 5ol <2015 1986 5 il Apuld Al ja il jadl 8 Al e sobaBY) saill ) rlua 25,5 !
. 169 U= 2017-2016 ¢ suudll agle 53 Hlaill 5 AaLaBY) & slall K cCalica 50 A2 Raala ApLaBY) o glall
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Ay il el jlas ) e detad HLas s 3 dde Ly A3t yLas 1z Yo

{Ho - PLepPuEM = 0
H, : Preopuem # 0

Gkl B euyes) 3 Jteall galatd¥ seill o LLIY Jolas Jie3 (o gpppem) (01 S
Al Jases JleaY
) Asyall Se (pg Wladly $3Lats¥ ol o ALyl 38Me azgs ¥ gai: (H) 2yl

sl 3 Aladly gaill o Aol A33ke 3529 e a5 I (H,

r
T, = LGDPUEM % K(Te) awlbasY Clues e aaiai sLasY i ¢l 2¥y
\/(1_ rLGDP,UEM)/ n-2

Shally > Ay J2e3 (N=2) 9 () Slaaladl i3 dall § blay dolas 1 goniem

P (T09) o caalall qally (T, = TOP) cul 13 L D> § (H) oadyy (Hy) duspall Jsid osS

RUREPL IRy TPedl Jod> e TSl dayd

Ol G

@”‘2\5 ] Jj..x_.xj\ @ dmngo HLas lda éL’Bj

Uladly gobard¥ gaidl o Audolis ¥ 48Nl 5Lz (3) Jgan

Covariance Analysis: Ordinary
Date: 05M 3122 Time: 22:39
Sample: 1980 2020

Included observations: 41

Coarrelation
||—Stati5ti|::
Frobability LGDOF LEM
LGDF 1.000000
LIEM -0.6100149 1.000000
-4 807707 oo
0.0000 oo

Eviews 9 by pluseiul cradlall slae] oo yuall
allal) Aagally Tulounll Aasdll oo ST s (To =—4.80) dsall o Lasd edlel Joaell IS (oo
e duleg 0.05 (o JBT (29 0.00 g9l (&1 Jlaio¥ Layd g I3 1S5y Lag %5 (gonll Goiudl i

Ay 3Lars¥! yeidl o Adoliy) 48Me el Joii g3 8ylens (H) adyig (Hy) dsjall
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e Jos Al 2aid 29 (—0.610) 5 cps LLIY Jalas eid o Lasd Joamll S5 0 IS

L%0,6 o5 (3 (22515 %o Lealas| ciaas)l LlS dil (g) cppiie O AuSe L8Me 3929
At | A8l jLas slsls

poid 5olaid ¥ saidly ladl Juxs o il Auad) A8Ma) Lzl ] Goladd! 8
Aty St ol el el Y]
YE 53 Kes sl e waini (UEM 5 LGDP) gumiall Aludes &yl yaa) Aol

: §3LatdY geidl il il Audy &l panu¥ Al -

P
ALGDP, = ALGDP,; + D ALGDP,_j + & .oooovvvvriirrirnens (4)
J=1
P
ALGDP, = ALGDP,; + C + » ALGDP,_; +&,..cecorrmnne. ®)
J=1
P
ALGDP, = ALGDP,, + C +bT + > ALGDP,_, +£,......... ©)
J=1

P
4l gdeadl b Ladaudll I Lol Ak 3929 pue Al 3 (D ALGDP_; =0) 0,550
J=1

ALGDP, = ALGDP, ; + &, i, @
ALGDP, = ALGDP, ; + C + &, ovveiiiinnned (2)
ALGDP, = ALGDP, ; + C+DbT +¢&,.......... (3)

ooladl 73503 AeLGDp Aludas 45l a1u] dlys :(4) Jou
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Mull Hypothesis: LGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.489007 0.3314
Test critical values: 1% level -4 226815
5% level -3.5326601
10% level -3.200320
*MacKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LGDF)
Method: Least Squares
Date: 0513122 Time: 22:43
Sample (adjusted): 1984 2020
Included observations: 37 after adjustments
“ariable Coefficient Std. Error t-Statistic Prob.
LGDP{-1) -0.156003 0062677 -2 489007 0.0184
D{LGDP(-1)) 0.400381 0.190093 2106240 0.0434
CHLGDP(-2)) 0.195649 0200144 0977542 0.3359
D{LGDP(-2)) 0268086 0.194956 1.374896 0.1790
C 3870372 1.551441 2494595 0.0181
@TREMD{™9807) 0004182 0.001759 2377479 0.0238
R-squared 0.342719 Mean dependent var 0.023397
Adjusted R-squared 0236706 3.D. dependentwvar 0024623
S.E. ofregression 0021512 Akaike info criterion -4 693012
Sum squared resid 0014346 Schwarz criterion -4 431782
Log likelihood 92 82072 Hannan-Quinn criter. -4 600916
F-statistic 3232806 Durbin-\Watson stat 1.7545949
Prob(F-statistic) 0018322

Eviews9 xaliy alusiwly aadlall slae] oot yuall

G Slelias¥ aayg S 23 50il) S Koy Mlel doall POl 30

ALGDP, =3.87—0.15 LGDP, , + 0.4ALGDP, , + 0.19ALGDP, , + 0.26 ALGDP,_, + 0.004 T
ADF. =-2.48  ADF® =_3536

e

il e (0.05) dgiall Sotun die Ugazll clliSy Lguxll ,lsd S5 205 p (ADF™) (ADF,
1

:(Hy10=0):47 LGDP alubu § alall olws¥ &Sy 5929505 v
Ol 622 0,05 (e Jay 529 0,23 Golug aladl olxs¥l Jalan Jlais! o) Jasdl sMel Jouzdl M5 (10
g g sl i § A0 Bussll Hda Azmiie oy A3l Aladdl (3 392909 Soina plall slxs]
3929 dl #92 Les 0,05 (e Ja5 Leyd (29 0.018 ol 4 381 L1 Jleim| tum (LGDP ) Jalas 2gias
Ja5 deud (29 -2,48 o yud ) gl 98 (505 Aaud Mad lld uSh Loy A 3 Busgll i
%59 %1 dic Lgiall cbotall die Adsundl quall Aallll all 8 e adsundl Aagally 2alall 2eally
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@MLQ.LQZLE_QL b8l oTs, DSQ.A@jEJ.E_'LA.AJ}i LGDP dwds o1 g b9 i &ﬁﬁié\%'l()j
sLsal Jj._x.?.” Lmy @Jb @lég,.a_ﬂ ELEi)Jo

LGDP)) §yall ol dudes &yl pdiu| duslys @

(ALGDP) &yall old aludidl &yl ,a7) pases abad) il Gudia

(ALGDP ) Jo¥1 G,all =13 dlewdead ) ) paia¥l daolys (5) oo

Mull Hypothesis: DMLGOFP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 753240 02224
Test critical values: 1% lewvel -4 211868
5% lewvel -3.529758
10% level -3.196411
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGDP,2)
Method: Least Squares
Date: 051322 Time: 22:50
Sample (adjusted): 1982 2020
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{LGDP-11) -0.470474 0170880 -2 753240 00092
c 0.016252 0.008908 1.824385 0.0754]
@TREMD{™19807) -0.0002654 0.000325 -0.810790 0.4228]
R-squared 0.189436 Mean dependentwvar -0.002100
Adjusted R-squared 0.144405 3S.D. dependentvar 0.024693
S.E. ofregression 0.022845 Akaike info criterion -4 646367
Sum squared resid 0.018788 Schwarz criterion -4 51 840'41]
Log likelinood 89360416 Hannan-2Qwinn criter. -4 60045
F-statistic 4 206750 Durbin-Watson stat 1.844483
Prob(F-statistic) 0022812

Eviews9 xaliy alasiwly aadlall slae] (ot yuall

0 dzes Jguzdl e dile

A?LGDP, = 0.016—0.470 ALGDP,_, —0.00026 T
ADF, =-2.75  ADF% =-3.529

((Hg10=0):47 ALGDP aludus § pladl slms¥l &Spa 3529 sLaisl v
4S50 O 22 0.05 (o 4ST 529 0.42 (Goluy pladl sles¥ Jalas Jlai! o Lasdb Jgazdl M5 (40
Byitie e Alaladl didey (iosl) Alubudl 3 alall olasl s92s ae o Dgine aé alall olas¥ Jolas
E JREMICIVCS ([ FCPOEER S POME NUSN I PR FESE PRI PP NP I TSPV SO
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(bwalsdd! £ 3503 ) LGDP Ao &yl ya1a] Aaelys (6) Joui

Mull Hypothesis: D(LGDP) has a unit roaot
Exogenous: Constant
Lag Length: 0 (Automatic - based on 3IC, maxlag=2)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 7897969 0.0678
Test critical values: 1% level -3.610453

5% level -2.838987

10% level -2 607932

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILGDP,2)

Method: Least Squares

Date: 05M13/22 Time: 22:51

Sample (adjusted). 1982 2020

Included observations: 39 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
DiLGDP{-1)) -0.475576 0169972  -2.797969 0.0081
C 0.010853 0.0058390 1.842664 0.0734
R-squared 0174635 Mean dependent var -0.002100
Adjusted R-squared 0152327 S.D. dependent var 0.024593
S.E. of regression 0.022739  Akaike info criterion -4 679554
Sum squared resid 0.019131 Schwarz criterion -4 584243
Log likelihood 93.25129 Hannan-Cuinn criter. -4 643945
F-statistic 7.828633 Durbin-Watson stat 1.805161
Prob(F-statistic) 0.008116

Eviews9 zoliy alusiwly crndlall slae] oot jaiall
(FY z3saidl 3 wlidl jlans! (Soy due

A?LGDP, = 0.0108—0.475 ALGDP,_,
ADF. =-2.797  ADF%® =-2.938

((Hp:C=0):41 ALGDP aludus § colill sl 4850 3529 keis| v/

Ualadl @ oo ot Bugucel] las¥l 2edll 3816l Jlaxo¥) 2asd o Lol Jgadl P> (1
s Auzmiin a9 DLGDP dgia3dl bkl § culill 5929 aue g1 0.05 o 4ST g9 0.07 52 DLGDP
(YK Jo¥1 7390l M5 (e Aladuadl § g sz 3929 sl | ) Jais susll
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(21 7z 3543) LGDP alaads &y patan] danlys (7) Joi

Mull Hypothesis: D(LGDP) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 117376 0.0344
Test critical values: 1% level -2 625606

5% level -1.848609

10% level -1.611583

*MacKinnon (19246) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILGDR,2)

Method: Least Squares

Date: 0513722 Time: 22:51

Sample (adjusted): 1982 2020

Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D{LGDP(-1)) -0.228386 0108340  -2117376 0.0408
R-squared 0.098893 Mean dependent var -0.002100
Adjusted R-sgquared 0.098893 S.D. dependentvar 0.024698
S.E. of regression 0023445 Akaike info criterion -4.643037
Sum squared resid 0.020887 Schwarz criterion -4 600382
Laog likelinood 91.53923 Hannan-Cluinn criter. -4 627733
Durbin-Watson stat 21053249

Eviews9 zoliy pliseiuly cdlall slue] crat jiall
:C)}Sﬁ 4.5.1:.3
A?LGDP, = —0.229 ALGDP, ,
ADF. =-2.117  ADF % =-1.949
:(Hy14=0):40 ALGDP aludas § 5uimg yiiz 3929 slias! v/
eaally ST (ADFg =-2.117) JJos (Soud Bgamll 2lasd of LoD oMlel Joazdl I35 cre
AUslall 2n,all Jids auleg (ADFP® =-1.949) 0.05 dgiall $ytume dic Al Lasdll oo 2allal
Lele Js¥1 3yall ul3 Jo¥l Byall elyo) day pazud (LGDP ) alududl o

Plladl phge Jldudly @
(GYE Hed (K00 ziles Lelo oS | i
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P
AUEM = AUEM _+> AUEM _; +& i, (4)
J=1
P
ALGDP, = AUEM _+C + > AUEM _; + & ovvverrrnae. ®)
J=1
P
ALGDP, = AUEM _+C +bT + > AUEM _; +&,......... ()
J=1

P
Aglgdial) ¢ UasS Lududll 100 ol 208k 3929 ke Wl 3 (D AUEM,; =0) 065
J=1

AUEM, = AUEM | +& oo, )
ALGDP, = AUEM | +C + & .covvvvvnn... @)
ALGDP, = AUEM , +C +bT +&,.......... ®3)

: Alatl pie Al )yt ey o

(SN 2 3905) UEM i 2y pite] Aol (8) Jguir

Augmented EJickey—EulIerTest Equation
Dependent Variable: D{UEM)

Method: Least Sguares

Date: 05M13/22 Time: 22:58

Sample (adjusted): 1988 2020

Included observations: 32 after adjustments

Variable Coefficient Std. Erraor t-Statistic Prob.

LEM(-1) -0.295760 0.088367  -3.346966 0.0031
D{UER-1)) 0.168935 0175349 0.963423 0.3463
D{UEM-2)) 0.252613 0174740 1.445654 0.1630
D{UEM-3)) 0.037721 0.166240 0.226909 08227
D{UEM(-4)) 0.125567 0.166901 0.752347 04602
D{UEM-5)) 0.226296 0.166105 1.362372 0.1875
D{UEMI-G)) -0.092623 0167476  -0.553049 0.5861
D{UEMI-T)) 0.385913 0170838 2.258939 0.0346
D{UEM-8)) 0461091 0.1908849 2415500 0.0249

C 7718849 2850069 2708303  0.0132
@TREND{"19807) -0.092339 0059982 -1530452  0.1386

R-squared 0.497650 Mean dependentvar -0.289062
Adjusted R-sguared 0.258435 5.0 dependentvar 2.279409
3.E. of regression 1.8962894 Akaike info criterion 4.453003
3um squared resid 80.91201 Schwarz criterion 4 856850
Log likelinood -60.24806 Hannan-Cluinn criter. 4 62001
F-statistic 2.080249 Durbin-Watson stat 1.452091
Prob(F-statistic) 0.075625

I ——

Eviews9 moliy ploseiul crndlall slae] (ot jiall
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103

AUEM, = 7.71-0.29UEM _, +0.16 AUEM , , + 0.25AUEM _, + 0.03 AUEM _, + 0.12AUEM _,

+0.22AUEM, , —0.09AUEM , +0.38AUEM, , +0.46 AUEM, , —0.092T
ADF, =-3.34 ADF;® =-355

(Hy:0=0):41 AUEM aludao § aladl ols¥l @S0 3925 slasl v

Jolas 4850 () 522 0.05 (0 ST 929 0.13 9l aladl slms¥l Jolas Jleil o LoDl Jguzedl I (0
JA1i5 ol sda Luzmeie oy (piol] Aladadl § alall bl 3929 aue (of Lugina a plall sles]
ALl § colth) asdl Bgiae HLasY Sl z3gadl J)

(L) 7 3905) UEMaLadae 50 ya70) 2ol (9) Jgoi

Mull Hypothesis: WEM has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based an SI1C, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.820533 0.8023
Test critical values: 1% level -3.605593

5% lavel -2.936942

10% level -2 606857

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{UEM)

Method: Least Squares

Date: 05913122 Time: 23.07

Sample (adjusted). 1981 2020

Included obsemvations: 40 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
LEM-1) -0.040538 0.049404  -0.8320533 0.4170
C 0.651035 0.854512 0.682061 0.4993
R-squared 0.017409 Mean dependentvar -0.081250
Adjusted R-squared -0.008448 5.0D. dependentvar 2132271
5.E. of regression 2141259  Akaike info criterion 4. 409372
Sum squared resid 174.2297  Schwarz criterion 4.493816
Log likelihood -86.18744 Hannan-Quinn criter. 4 4385804
F-statistic 0673275 Durbin-Watson stat 1.4301389
Prob(F-statistic) 0.417030

Eviews9 xaliy alusiwl oradlall slae] oot yuall
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108G Jgazdl (9

AUEM | =0.651— 0.04UEM
ADF. =-0.82 ADF’% = 203

(Hp:C=0):4l UEM aludu § colitdl umdl 4850 5929 5Lasl v/

Coldl of @1 0.05 (3 AST 529 049 golud colild 3315k1 Jlais¥) Aaid ¢ LasDls Joudl ID5 (1
JEnYL was (Il Busoll i dumiin sy Aoy Al 703 A0 dad i3 Y Lilias| Soian a2
oLl Jguzmdl @ Lo s @19 Aadadl § Bug s 3929 5Las| Ul (e Jo¥ 7350l )

(J5¥1 z 3903 ) UEM Adae 2y)ya20) 2ol (10) Joor

Mull Hypothesis: LEM has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SI1C, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.518993 0.4855
Test critical values: 1% level -2 624057

5% level -1.948319

10% level 1611711

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{UEM)

Method: Least Squares

Date: 0513722 Time: 23.08

Sample (adjusted): 1981 2020

Included observations: 40 after adjustments

Yariable Coefficient Std. Errar t-Statistic Frob.

LEM{-1}) -0.009032 0017403  -0.518983 0.6067
R-squared 0.005380 MWean dependentvar -0.081250
Adjusted R-squared 0.005380 5.0. dependentwvar 2132271
S.E. of regression 2126528 Akaike info criterion 4 371540
Sum squared resid 176.3627  Schwarz criterion 4 413762
Log likelihood -36.43080 Hannan-Qwinn criter. 4.386800
Durbin-Watson stat 1.507972

Eviews9 zoliy aloseinly crdlall slue] (et yuall
1058% Jgusdl I3 e 03]

AUEM = —0.000UEM
ADF_=-0518 ADFY% = 1049
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{(Hy:2=0) 16 UEM aluduo § Busmgpiz 39295kasl v/
Losall oo Aallall Zoally J81 JJsd (Soud Buguell dbiasyl O Lasdl odel Jgasdl M5 (0
Alal Ao pall Jias 4les( ADF, =—0.518 < ADF,>% =-1.949 ) 0.05 Lgiall ggius ic dguzll
aell (s iy I Gpall ol pods a1ul Llamly (goradl @ satue 2 (UEM ) aludadl ol
ALl 0l i Hlars iy <o LasYl mlig (AUEM ) Gpall old aldadl latal duhud Ll
Q Ba>g i d929 pus Sy aladl sles¥ &S5e o aladudl glied cUdg 8yatue Jo¥1 Gpall ol

(S YE A ga 5Lyl milig Al u!

Jo¥1 z3saidl de ( AUEM ) aledl &y aii¥l dalys :(11) @8y Jgazel!

rHull Hypothesis: D(ULUEM) has a unit root
Exogenous Constant, Limear Trend
Lag Length: O (Automatic - based on SIS, maxlag=9)
tT—-Statistic Prob. >
SASugmented Dickey-Fuller test statistic — TA5330 O o0025
Test critical values: 1% lewel -4 . 211855
5%0 lewel -2 529758
1O lewel —2. 125411
*MackKinnon (1996) one-sided p-values._
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D({(LUEM, 2)
Method: Least Squares
Date: O5/M3/22 Time: 2309
Sample (adjusted): 1982 2020
Included cobxservations: 29 after adjustment=s
wWariable Coefficient Std. Error —-Statistic Prob.
LIV EMRMC-1 ) -0 FeO0TF57FT D. 156504 A FA4G230 D000
= O 452198 O . TF34553 O 5292232 o.53=22
ETREMNDC 12307 -0.0241329 D.031152 -0 FF4362 044325
R-s=guared o.285507 Mean dependaent var D.O5Z24837F
Adjusted R-sgquared oO.251269 S.D. dependent var 26556526
S E. ofregression 2. 1225032 Akaike info criterion A4 AZIZE2E
Sum squared resid 1527291 Schwar= criterion 4 S50794
Log likelihood -8Z2. 44014 Hanmnnmnan—CQuinnm criter. A4 ATFTETA41
F-statistic 11. 29245 Durbin-YWatson stat Z 001719
Prob(F-statistic) . 000155

Ol Hypothesis: DU JEM) has a unit root
Exogenous: Constant
Lag Length: O (Autormatic - based on SIC, maxlag=9)

-Statistic ProD.=
SAugrmented Dickev_Fuller test statistic —. F14290 00005
Test critical wvalueses: 1% lewel 2. 65104532
S50 laewel —2.935957
AO0%E lawel 2. 507932
*Mackinnon (1295 one-sided p-value=s.
Augrmented Dickey-Fuller Test Eguation
Chependaent Wariable: DJOUJIERM 23
Method: Least Sqguares
Date: 0541 3522 Time: 23210
Sample (adjusted) 19282 020
INcluded observations: 29 after adjustmeaents
wWariaople Coefficient Std. Error T—-=Statistic ProD.
CCLIER -1 30 -0 FE=23220 O 161916 —44 . F14290 O 0000
L —0O. 0O40992 O 241445 —0O. 120053 O 9051
R-sguared o.3IFS5S259 Mean dependeasnt var o.052487F
Adiusted R-sguared O 253274 =S.D. dependsnt wvar 2. 65565525
S.E. ofregression 2 127a19 Akaike info criterion 4. 293036
Sum Ssqguared resid M1EF.S2F4 Schwarz critericmn 4. 4852 39F
Log likelihood -—28=2.TFEe252 Hamman—Cwuainn criter. 4. . A282595
F-statistic 22 22453 Durkzin-wWatson stat 2. 026387

Pro(F-statistic) (e lwle e e Nt

Jo¥1 z3saidl e (AUEM ) alded! 4yl 2200 2l 2(13) 03, Jouzd!
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rHMull Hypothesis: D{UEM) has a unit rcoot
Exogenous: RNome
Lag Length: O (CAutaormatic - based on SC, maxlag=2)
t—-Statistic FProb =
Augmented Dickey-Fuller test statistic - FFETOT O 0000
Test critical wvalues: 126 lewvel -2 625606
5%5 laewel -1.949509
10%E laewel 1. 611523
*MackKinmon (19296 one-sided p-valuas._
Augmented Dickey-Fuller Test Equatian
Depaendaent Wariable: DJJEM Z)
Method: Least Sgquares
Crate: OS5/ 2022 Time: 22:11
Sample (adjusted): 19282 2020
Included cbservations: 229 after adjustments
wWariable Coefficient Std. Error t—-Statistic Prob.
UV EMRC=1 ) -0.Fe207F1 0. 1529472 -4 FFeTOT 0.0000
R-sguared 0275016 Mean dependeant var 0052487
Adjusted R-sguared 0275016 S.D. dependasnt var 25565526
S.E. ofregression 21001742 Akaikes info criterion 4. 24T 124
Sum squared resid MEF . 6027F Schwarz criterion 4. 229249
Log likelihood -82. 77028 Harmnnmnan—-Cuinm criter. 4. 252428
Churgin-vWwatson stat 20283210
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Pairwise Granger Causality Tests
Date: 0513722 Time: 2314
Sample: 1980 2020

Lags: 2

Mull Hypothesis: DObs  F-Statistic Prob.
DLUEM does not Granger Cause DLGDP 38 0.51473 0.6024
DLGOP does not Granger Cause DUEM 3.8959385 0.0287
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Dependent Variable: DUEM

Method: Least Squares

Date: O5/13/22 Time: 23:16

Sample (adjusted): 1981 2020

Included observations: 40 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DLGDP -30.14962 13.03534 -2.312914 0.0262
C 0.679938 0.458878 1.481741 0.1467

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.123405
0.100337
2.022471
155.4348
-83.90448
5.349570
0.026237

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

-0.081250
2132271
4. 295224
4. 379668
4.325756
1.944791
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.062641 Frob. F(2,26) 0.9294
Oos*R-squared 0138719 Prob. Chi-Square(2) 0.9330

Test Equation:

Dependent Wariable: RESID

Method: Least Squares

Date: 05M 3022 Time: 23:19

Sample: 1981 2020

Included observations: 40

Presample missing value lagged residuals set to zero.

YWariable Coefficient Std. Error t-Statistic Prob.
DLGDP 1.001894 1372266 0073010 0.9422
= -0.026117 0477414 -0.054705 0.9567
RESID({-1) 0.028166 0.1569147 0166516 0.8687
RESID(-2) 0.052472 0.168141 0.312069 0.7568
R-squared 0.003468 Mean dependent var -6.F3E-17
Adjusted R-squared -0.07a9576 S0 dependent var 1.996374
S.E. ofregression 2074285 Akaike info criterion 4. 391750
Sum squared resid 154 3958 Schwarz criterion 4 560638
Log likelihood -32.82500 Hannan-Ciuinn criter. 4 4525815
F-statistic 0.041761 Durbin-Watson stat 1.997028
Prob(F-statistic) 0.9838440

Eviews9 maliy alaseiuwls caadlall slae| ot juiall
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ARCH ,Lis aluseialy cnlall puilss e 288 HLas! (17) Joasll

Heteroskedasticity Test ARCH
F-statistic 0.080101 Prob. F(1,37) 07787
Obs*R-squared 0.084248 Prob. Chi-Sgquare(1) 07716
Test Equation:
Dependent Variable: RESID"Z2
Method: Least Squares
Date: 051322 Time: 23:20
Sample (adjusted): 1982 2020
Included cbsernvations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 4 169769 1.214866 3A3Z2ET 0.0015

RESID*2(-1) -0.046476 0.164216 -0.283021 07787
R-squared 0.002160 Mean dependent var 3.984595
Adjusted R-squared -0.024808 S.D. dependentwvar B6.314727
S.E. ofregression 5.392577F Akaike info criterion 5.598072
Sum squared resid 1512.006 Schwarz criterion G.683383
Log likelihood -126.6624 Hannan-CQuinn criter. 5.628681
F-statistic 0080101 Durbin-Watson stat 1.988853
Probi(F-statistic) 0778738
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JJarque-Bera) : ppuasll 3l (awdadl asgall HLas | (3) JsCadl

Series: RESID
Sample 1980 2020
199 Observations 40
B Mean 87217
Median 0.1841688
5 Mazi mum 4 544815
Minimum -5, 4808032
. Std. Dev. 1.998374
Skewness -0.351082
Kurtosis 3.533916
Jargue-Bera 1.298G883
a Probability 0.522880
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