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ABSTRACT:

This study aimed at measuring the impact of investment in education on
the labor market in Algeria during the period (1990 - 2022). In order to shed
light on this topic, we addressed the conceptual framework of investment in
education and the labor market and the relationship between them, then we
tried to build a standard model of the labor market expressed by the
unemployment rate as a dependent variable, fixed capital, GDP per capita and
inflation in addition to higher education outputs and higher education
enrollment rates as independent variables to express investment in education,
and the autoregressive distributed lag (ARDL) model was used that studies the
co-integration relationship (long-term relationship) between the variables of

the study for Algeria.

The study found that there is a long-term relationship between the
variables of the model, where we observed that there is a direct relationship
between each of the independent variables fixed capital, higher education
outputs and higher education enrollment rates with the dependent variable
unemployment rate, and an inverse relationship between GDP per capita and
inflation with the unemployment rate, and in light of the findings of the study,
a set of recommendations were made to develop investment in higher

education to increase job opportunities and reduce unemployment.

Keywords: Investment in education, labor market, unemployment,

ARDL autoregressive model , Algeria.
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adlall &g ) Goudl Gayas ) 1994-1990 (e sxiadd) 35l DA Jlaay) Asall zalil)
Slo S < adin (gl slaB®Y) o Dliel ol Slead b g Uy ool duads Aoy
o ¢ galladl alai®Y) aie e o) 35Sl Ay Jo jull (Ao callall ¢ llie ga gy clfy jadll
cole U JSLaal ) 1998 die (aliat¥) 35lal 1996-1995 (e sl 55l 3 e
dalainll Za)¥) i) sl eler Cpe () Ay hall g Liag¥lg shagadl pdall sha Llsls ilall lgie
sre paliadl ) Les Gllall (mlissly apel) i) lgie g (il Gl gl a3
2000 dics (po yaiasn dpd IS8 Asall Z30I ea) cra 3 Caneai Uyl 2l 3 el
oY) kel das DU 8 Lola®Y) glaag¥) puad ) aaly ey 2018 duw dle

5aaly LBy Cigylall a1yl Sl a2 g iy saill ped) LSl gealipally (gala)
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Il (e ol 5321 2018 A ey (adds) o5 syall addetl) (ggicnal) (puan o ()a] il
gy daila sa Lgaal
) asladl) i ghi—4

Al addall) anja ki Jia 1(5-3) a8, Jeid)

HEO
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EViews clsjds s ddlall dlac) (he 1 jdaal)

sl DA Losaha o)) g el aubetll asid skt o) kel UKl (DA (pe Jaadls

gall Ly e cul€ Al Laad) sl A asly 13as z5a% 65192 &l Gus (2000-1990)
235 246743 &l tua (2010-2001) 55l DA jaine 2l Sy cansid) il o
= siele = Gailad) okl 3 8 adeil) alin gat allall 3 el adeil) Akl ding 2 G
385 ¢ gralall caletl) lgallas ZOlaY Al Loaal J5i il Jas (25 2004 s (o550
sl A il LS Laad Jaadliy ¢ opral) allall b dbialal) Linslsially dalgall dSIal
52019 Zice e plinyl Jaadlig zaie 283988 (o jaiall 220 &l dua (2018-2011)

233383014 &b Cua 2020
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:C,,"“"J‘ ﬁhﬂ\ ol GailY) el jeki-S

Alad) aadail) (ubaas GailY) cuad Jiay Al Aada 1(6-3) a8, JSid)
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EViews cilaie s lUall slae) (e i yduaall

Pla il & Sl adaily Bl s Gligies of el J<al BlA e sl
I 29m ellyg 2000 diw e ) 1990 2w (e Lo legh 2y Laily Auabdie calimedl) 553
Gulea ot o el Ally cdasbiadl @bl daall L @je Al Dl gkl
a5 Jaadig cdalgally jall aLamdy) gat asngll A par A pall 230 axig duclaia¥)y Lalaidy)
4ng o Cus (2016-2001) i) DA gluia S0 Lgeliyly Jlall anlaills Glai)
A (s)5i€s = le = Guilad) skl 3 8 alail) aidan gad allall B ) adanl] dala]
dalgall AS)5al 1309 ¢ pnalad) carleil) Lgallas =Sl Aall dnaal Jgi el das (535 <2004
s Agle ) i b ) adaill Gaa) G a8 ¢ o) allall 8 Alaladl Laglgial

e chalgd s ) Ledel sen Al el g il il sile 13a5 2022
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(2022-1990) 55dl) A il

syl cfyiial Audaa gl duafyall

4

z3sai b Alesioaall i puiial) Lo Ablas) LAY (e de ganas oLl (e Y Al 3

el gy I Jganlly el

:gbaﬂ\ slaal) clily Jgaa Julai-1

asl) slaay) by Jiar 1(1-3) ad; Jgaal)

Variabel Mean Median Maximum | Minimun Std.dev Obse
UNT 17.37855| 13.79000 | 31.84000 | 9.820000 | 7.320461 | 29
K 30.92906 | 29.13694 | 43.07444 | 22.37032| 6.633859 | 29
HEO 180620.2 | 146889.0 | 397400.0 | 25582.00 | 130432.3| 29
GDPC 1 393590.8 | 415920.8 | 458873.0 | 303743.1| 52924.12| 29
EHES | 28.45275 | 23.77421 | 54.20999 | 10.14343 | 15.99254 | 29
INF 9.216739 | 4.524212| 31.66966 | 1.382447 | 9.444804| 29

EViews clajia crea LUl dlac) (e 1 jdeaal)

:Q@Jﬁ;‘)\_ﬁ dsall P e

0¥ (Hlae Cilail Auball s JMA17.37855 lged cualy Aladl e laugic @

9.820000 slals 31.84000 4ies 1990 diw die Al dad el caliy 7.320461

13.79000 _Lawssl dasill L

03 (5)lae il Audyall 5538 DI 30.92906 ated culy il Jladl Gy pxie Jasgia @

olidly 43.07444 aied 1990 Liw die cylil) Jld) Ll dad el caliy 6.633859

29.13694 Jausll dadll Wi 22.37032
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Lhed caly (@hlgdll galalall panjall axe) el aidail)l Gilajpe ki Laugia @
Glaodall e el cialig 1130432.3 0538 (g)liae Cilail Al 558 DA 180620.2
bl dadll W 25582.00 olals 397400.0 4iad 1990 diw die Jlll aledl
.146889.0

Aabal) 578 Pl 393590. 8408 &l Asall il Mas) o 3] Gapal ke Jaugic @
Al ) a0 2l Cuat il dad el cialiy 5292412 538 (5)lna ilaily
415920.8 Jawssll Ll Wi 303743.1 olisly 458873.0 4iesd 1990 diws ia

Cibadl Aahal) 558 Dl 28.452754508 &y Jad) adeilly GlaiY) s it Jaugie
Oo DAl Cuar el aleills BLai) Ao paial dad el cialiy 15.99254 5538 (g)las
esl) il Wi 10.14343 slials 54.20999 4iad 1990 diw die Jaal) m5lil s
.23.77421

0.444804 0y (5)lna Calail Ayl 558 A 9.21673940058 &by adaill yuiie haugia @
Ll 1.382447 slialy 31.66966 4ie 1990 iw dia admill il dad el il

4.524212 a5l Al
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b el By (Ao aaill b L) Y padl) Jalatl) s G Gaasall
A
i) Jalsilly dia3ll Jadhud) &) @llid) 1Y) qllaal)

tAaial) Jedladd) dlyiiad jLas) 1

O JelSally LoVl dul die degall Jagyal) aal duadll Jedbadl &) dulp yoe
caBl) sVl AlSEe ) gk Apbinnd) Gle Y el dudla

Sea) Al Hd5e e U Aoyl dedlad) (alsd (and ] saagll s Hladl Gaags
—1990 auhall 558 P& ¢ Anall laa) a5l Liafy Jad) adaill cila i el Jlad) Gl
Sl puaial Apia )l Sl LYy ¢ yeie JSI JalSal) 25 aatg Lyt 2 (0 Blly 2022
O Ofiva Ao )loa¥) s 8 Cadiely ¢ jled (Sa LA aadies Cages duhall Jae 354l
tlaag il Jalas Jal

Bise g g8 Il Bangll i e (giat Aluld) s Hyy djeeall Ll o

B ggb Jally sangll jia e (gt Y dlulud s Hy Aladl Al e
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Gl Simal) die Jig8 S LIRS aladiuls 7 agall) dybiind LIS 3(2-3) a8y Jgaad

Cfpiial) azaad JgY)
EViews cilajde s ddlall dlac) (h :jiaal)
IS Gl Ssinall
Adgaal) ) | tdlas) | Adgasl) adl |t Audlas)
Jalsil) ZQJA S fa NS :\f}u&d\ S a LS Z.U.ua.d\ & il
5% 5%
(1) ~3.562882 | -4.104864 | -3.562882 | -2.237040| UNT
(1) ~3.562882 | -3.808265 | =3.562882 | -2.124995 K
(1) ~3.562882 | -6.678671 | -3.557759 | -2.789672| HEO
(1) ~3.562882 | -3.945085 | -3.568379 | -2.236222| GDPC
(1) ~2.006292 | -4.554545 | -1.957204| 0.739983| EHES
(1) ~3.562882 | -5.748241 | -3.557759 | -1.677802| INF

(level) (ssiunall dic dsgunall t Ailanyl of Laadl (2-2) ad) Jeanll DA (e Jaadls

Hy il dpcapil) Jii Jallby colyaiall 5% Lginal (sgise i Aganal) daill (o LS

DS g5i (e Biitess e Aia)ll Judlad) OF (41 caangll H3a gng diay Hydbndl dacajill (adyig

Oe 8 Lganall t dlan] canveal HLaaY) sale)y Jg¥) Gl 24T die g o puaiall (ggieaal) die

N Byfie Cinveal dudyal) il patial Judladl JS 6 by 5% (sginall (S5ie die Aganll

A1) Y dapall (e AlalSia Cpuriall o) ing 1385 5% (gsinae (5iune
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:Bounds-Test dgaad) Lid) aladicls didal) Jalil) jlas) -1
) agasl) ol Cangs Gus (Bounds—Test agaall lad) andicie bl JalSal) du !
238 b of G i) uiially Aliieall i) o JaY) Ak L5)55 ADe 2gay (e IS
PO dagi Alls])
o) () uedall aiall (e 45 JaY) Alsh Ao 25a5 pae 1 Hp dyjdall L@l o
Bounds Libaas) (e 8 dugunall F cuilS 13) ol
) uial) ) edall el (e 45 Ja¥) Alish dDle asag t Hp ALl A jdl) e
.Bounds Aglas) e Sl Ligenall F el 13)

Bounds—Test dgaal) JLad) s gilii :(3-3) ad; Jgaadl

ARDL Bounds test g gaill agaal) mgia jLud)
) dlgh Al 2agi Y iadad) duiad
Test statistic Value K
F.statistic 8.960020 5
Critical value bounds N=22
Significance 1(0) bounds 1(1) bounds
10% 2.407 3.517
5% 2.91 4.193
1% 4.134 5.761

EViews clajie s ddUall dlac) (he 1 jdeaal)
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G5iune die Aganall o ST dgunal) fstatistic =8.960020 s> Jsaall DA (1
3539 (i Al Al (b yig Alad) dpaydll Qs Allall o3a (3 %105 %25 %1 digins
e Al Adle
iz igaill Al cUat) 5,58 paas-2
ARDL lia) (e Lllsal) soladll ) Jaiss Ja) Al 405)58 ADle 2sm (ge B 2
@l ksl V) Aasall d wian Cun cdashall daY) Gilabae @htie Ao Jgaand) aua
sl JSEl 8 miase 58 WS Akaike information Criteria (ACI) Jlae aladiul shlall
Ll ey G cadinall Hlaaall & el o jlas) &5 Al clglatall ol Jaadl ey (630
2 : JEIS o (ACH) Dl G lle Jpuanl) & il olady) clyid o) slial J<all DA o
HEO J daailly 2 ¢ i) Jladl (al) 065 Man) ) K d Al 2 ¢(&Uadl) UNT J Gl
oo DAl ) GDPC J deailly 2 ¢((olgdll cplalall cpmnall sae) Jlad) adetl) il yie)
INF 3 Loills 2 ¢ Al adaill Glaaly) doas) EHES 4 Lowillh 2¢(Asall gl Jleal

(2,2,2,2,2,2) s» sl ARDL zigai Ol diag o aduaill)
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z dgaill il elay) b :(7-3) ‘a.éu J&

Akaike Information Criteria (top 20 models)

3.4

T
3.2 ',,Tr[\
A
3.0 e
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R R I A R I N
2.8 T T S (R S N B N

\ [ [ I R \ |
R e R O T T R I .
\ ol \ A !
2.6 [Tl}lw};;ll;l}};}l}

| [ [ L \
\ \ pob \ Lo !
2.4 T T A AT A T S A T T A
' e
T}‘\}\\}}}\\}\‘}}}\}
2'2\\11\11‘\\11\11\\\1‘
1 00 N 0 «—H O O OO N < 1IN &N O OO N < O NN N O
T N M AN OMOKNOW!LM T AN O M AN A g ©in g D
T 0 0o @ d 0 d 0 ANM Yy e o No ST o oo o
O U T 0O 0o 0 O 0 O O O U U T O O w v O w
= 3388888888222 8=238=2=273
= =2 =22 =22 =2 2 = = =

Modell: ARDL(2,2,2,2,2,2)
Model28:ARDL(2,2,1,2,2,2)
Model55:ARDL(2,2,0,2,2,2)
Model298: ARDL(1,2,0,2,2,2)
Model271:ARDL(1,2,1,2,2,2)
Model136: ARDL(2,1,0,2,2,2)
Model379: ARDL(1, 1,0,2,2,2)
Model109: ARDL(2,1,1,2,2,2)
Model352: ARDL(1,1,1,2,2,2)
Model244: ARDL(1,2,2,2,2,2)
Model325:ARDL(1, 1,2,2,2,2)
Model82:ARDL(2,1,2,2,2,2)
Model56:ARDL(2,2,0,2,2,1)
Model29:ARDL(2,2,1,2,2,1)
Model217:ARDL(2,0,0,2,2,2)
Model4: ARDL(2,2,2,2,1,2)
Model460: ARDL(1,0,0,2,2,2)
Model57:ARDL(2,2,0,2,2,0)
Model2: ARDL(2,2,2,2,2,1)
Model190:ARDL(2,0,1,2,2,2)

EViews clajia cren LUl dlac) (e 2 jdeaal)
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TAsall) jaudly puads :g.]l.‘d\ cullaal)
tashal) Ja¥) A g igall) ol 1
Al Jaal) dadaial  adgad yuad) (ddalad) (592l Jlaa) (0 %) (Jlaaly) cddUadd) s anlal) juacial)
L > e 2 : £ £ &

Jughl) Ja¥) B zigail) pai clin Jias :(4-3) ad) Jgaa

Variables Coefficient Std.Error t-statistic Prob
K 0.416395 0.093626 4.447403 0.0113
HEO 1.65E-05 9.76E-06 1.690243 0.1662
GDPC -0.000336 | 2.37E-05 -14.18074 0.0001
EHES 0.167760 0.062696 2.675779 0.0555
INF -0.435667 | 0.067945 -6.412051 0.0030
c 131.9560 8.046068 16.40007 0.0001

EViews clsjde s dlall dlac) (he 1 jdaal)

tdashall Ja¥) B g dgal alls >

tfasy) juudil) e

S uly 058 Maal) K psaiall Laleal adlain¥) adll of Jaadls dlel Jganll DA (g
oo 3l (panzll) INF sialy ((daad) golill Jleal e 280) aal) GDPC piially (ylil
die dugina bl @huiia o @l Anbeall Lumall (b daadl duasdll dis by (5%
aleilly BN dausd) EHES 5 ((Jlad) pobetll ks jie) HEO <l ysiiall Wiy «5% Assinal) (g5ine
bl cihaiia o (gl Janll dpiapil) (i yig dnjheall dumpdl) Jii Jllg %5 (e ST (Nl
PS5 Lgiaal Goe vie digina y
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(2022-1990) 55al) J¥a i)

tgabai®y) juadil) o

rob W i Dl daiagall il (Pha g

OB Ledeie Adiaal) Glyriall a8 06 Laxie ail ) s il aall 50840 daledl) ded v
131.9560 250 8 (55 Aall

Alad) e culill Sl Gudy 008 Jaa alag) A @l o Jaadls 1K el dacilly v/
0.416395 o &ladl 5w Cgan Bas g Ban gy ol Jlall udy (065 Slea s 3l Wl Eua
caghall Ja¥) A 55 el (6l ggine K o) Lasg abeai®¥) Al e (38155 Y 1205 Bang

GeaAll 2ae) Il sl s e sl ) @la of Bl tHEO sidiall duudlls v/
Al aae) (Jladl planll Glajde pan o) Ll Cua dAladl e (lalglll cplalal)
ae Gilsn Y 13ag 8ang 1.65E-05 @ Alaall juahi Cagu Baaly Bangs (lalgdll pulalall
cashal) Ja) & 55 Y L 6l spine e HEO () Lasg BoaleaiBY] dulasl)

o lad) w2l s e Dl uail ol 5T @llia o sl :GDPC sitiall ducilly v/
AIUad) R Cagas Baaly Bangy Aaall mIl)  Mlaa) (o 38 ] 55 o) LalS Eypm AU
55 gl &l gsiea GDPC (o Lang dualeail) duylaill ae (38155 1305 5029 —0.000336
cashl) oY1 b

Aladl el aleilly Glail¥) dansil s 51 @llia o] Laadl :EHES sitiall dsuills v/
0.167760 - Alaall s Cagan Baag Bangy Ml alanlls Glasl¥) dows s 3 WS Gua
oY) 3 55 Y Ll 6l (gsina e EHES o Lasg duala®¥) dylaill me (38155 Y 13y g

gl
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picail) s o) LalS G Al e adcall de 5 @llia o Baadl INF il ey v/
Loy abeaidl) dplasl) aa (38150 g 8aag —0.435667 o Alad) ;W Cagw Baalg Basgs
cashall Ja¥) 8 55 el () (gsiaa INF O
t 0] b el ypadi .2

(A5 Jand) Adaial n3gai 5a) (Alaledl (g5l Naa] 00 %) lanY) cAladl sl yuaial

swalll JaY) (B gz igall) ol Clin (e 1(5-3) ad) Jyos

Variables Coefficient Std.Error t-statistic Prob
D (UNT (-1)) -0.512009 0.078496 -6.522740 0.0029
D (K) 1.135633 0.089702 12.66006 0.0002
D (K (-1)) -0.511221 0.084352 -6.060551 0.0037
D (HEO) 3.27E-05 5.12E-06 6.378480 0.0031
D (HEO (-1)) -1.87E-05 4.25E-06 -4.394314 0.0117
D (GDPC) -0.000182 1.93E-05 -9.421165 0.0007
D (GDPC (-1)) 0.000187 2.79E-05 6.692778 0.0026
D (EHES) 1.418140 0.163676 8.664287 0.0010
D (EHES(-1)) 0.803741 1.129970 6.184029 0.0035
D (INF) ~0.541586 0.060716 -8.920005 0.0009
D (INF (-1)) 0.172658 0.027951 6.177225 0.0035
CointEq(-1) ~1.788841 0.142856 ~12.52199 0.0002

EViews il da caws AUl dlae) (a2 jdeaal)
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:Uadl) raaal gl andi .3

Gsizas s CointEQ (—1) Uadll momas Jalee o) Wkl eanaai 3508 it il yuds
JaV yrnd duilsi AL aagi 43l e Ju 1385 %5 (e Jil 525 p.Value=0.0002 )i cus
Gl (e Bang (A asasal (K Wasll 30 % 1.788841 aipest o (ff (5l cduahyall il piia
pasl N ogsa ) doshall JadU sasall Jal e (1/1.788841) Ledl 5 on Lujis (yiied
(!
dandidl) cfpLady) il cllaal)

dnad il CHLERY) (e Ao gena eha) e WY 3Rl z3sail diadia Aijra dal e
tb WS ade
sUadSU 514 Jali ) Ll :Yf
Breusch-Godfrey Lid) gilii :(6—3) ad Jgaal)

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.155026 Prob. F(2,2) 0.8658
Obs*R-squared 2.952802 Prob. Chi-Square(2) 0.2285

EViews clajie s dUall dlac) (he 1 jdaal)
45 %5 diginall (s5ise oo ST a5 Prob=0.8658 f Laads odlel Joaall DA (1
O (S dali ¥ A aa g Y asld  JGILg (HO paal) dacajdl) (adyig HT dbaal) daca yal) Juis

LA el Al e ey Y kel 2 3saill diag ¢ elUadY)
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ARCH ¢Uaa¥) cpliiy (uilad ass sl : Lol

ARCH sUaal) culdiy (uilad pae JLad) il 1(7-3) a8 J el

Heteroskedasticity Test: ARCH

F-statistic 0.414348 Prob. F(1,17) 0.5284
Obs*R-squared 0.452076 Prob. Chi-Square(1) 0.5014

EViews cilsjde s ddUall dlac) (he : jauaal)
Prob=0.5284 cUadll by uilad aae lodl ddlas) of Badl oel Jsaall o

HO (grieall il sy HI ol (sl b s Lald ade 5 %35 daginall (g5 0 ST A
Cllg illy eilatie b Ll Blsdll o gl cpulaall pae AlCEe (e JIA 0 2 3saill of i 120
agima e lglnld o
sl Ladal) ausil) jLas) GG
rAll) A jdll LAl s @y Jarque_Bera Lol e adaiu

L orabl) asl iy Jlsdall Uadll i HO @

cormhll sl sy Y Slpdial) Uadll s HL @
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LAY i  Jlgel) (SN

Jarque_Bera (bl aujgill jLis) milii :(8-3) a8, <)

4
Series: Residuals
Sample 1992 2022
3 Observations 22

Mean -5.56e-14
Median -0.110620
Maximum  0.626750
Minimum  -0.526982
Std. Dev. 0.355024
Skewness 0.342051
Kurtosis 1.934899

N

[N

Jarque-Bera 1468901
Probability  0.479769

06 04 02 00 02 04 06

EViews cils da s AW dlae) (e 1 jdeaal)

%5 gl (g5 e ST a5 Prob=0.479769 ) Lad Gilud) J<l) Ps
sl ais Adlpdall UadYl JUlls (HO dpjiuall duajdl) Juiig HI Jasal) Gl (b s diay
.gg,;u\
:(Ramsy Reset) (Al J<adl 4ali (pe g igaill dadla Sl e,

Jsd P e zigaill b aadicdl ) JSall dsa ) ads Ramsy Reset lis)

A Jganll anigy Lo o ez dgaill b padieal) Al JS8N da sy ABE a2adl dpinjd
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Ramsey Lid) gilii :(8-3) ad) Jgaall

Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: UNT UNT(-1) UNT(-2) K K(-1) K(-2) HEO HEO(-1)

HEO(-2)
GDPC GDPC(-1) GDPC(-2) EHES EHES(-1) EHES(-2) INF INF(-1)
INF(-2) C
Value Df Probability
t-statistic 1.203866 3 0.3150
F-statistic 1.449294 (1, 3) 0.3150
Likelihood ratio 8.670931 1 0.0032

EViews il ia s AU dlae) (a2 jdeaal)

ST LIS cailS Ramsey LU Alaa) adll of Jaadl (8-3) ) Jsaall DA (1
e Jssie zasal) o o (HO dnjieal) dacadll iy H1 dasid) daapdl) by g %5 (e
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Null Hypothesis: UNT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.237040 0.4538
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UNT)
Method: Least Squares
Date: 05/29/24 Time: 18:28
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
UNT(-1) -0.196911  0.088023 -2.237040 0.0337
D(UNT(-1)) 0.331454 0.175369 1.890038 0.0695
C 5.991769 2.763601 2.168102 0.0391
@TREND("1990") -0.152516  0.073859 -2.064955 0.0487
R-squared 0.212867 Mean dependent var -0.261581
Adjusted R-squared 0.125408 S.D. dependent var 2.224265
S.E. of regression 2.080124 Akaike info criterion 4.422647
Sum squared resid 116.8268 Schwarz criterion 4.607677
Log likelihood -64.55102 Hannan-Quinn criter. 4.482962
F-statistic 2.433901 Durbin-Watson stat 1.992337

Prob(F-statistic) 0.086631
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Null Hypothesis: D(UNT) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.104864 0.0152
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UNT,2)
Method: Least Squares
Date: 05/29/24 Time: 18:31
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(UNT(-1)) -0.752005 0.183198 -4.104864 0.0003
C 0.075848 0.857931 0.088408 0.9302
@TREND("1990") -0.016305 0.044695 -0.364800 0.7180
R-squared 0.376225 Mean dependent var -0.018645
Adjusted R-squared 0.331669 S.D. dependent var 2.720314
S.E. of regression 2.223898 Akaike info criterion 4.528165
Sum squared resid 138.4802 Schwarz criterion 4.666938
Log likelihood -67.18656 Hannan-Quinn criter. 4.573402
F-statistic 8.443973 Durbin-Watson stat 1.873596
Prob(F-statistic) 0.001350
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Null Hypothesis: K has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.124995 0.5124
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(K)
Method: Least Squares
Date: 05/29/24 Time: 18:32
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
K(-1) -0.268762 0.126476 -2.124995 0.0429
D(K(-1)) 0.400585 0.189272 2.116450 0.0437
C 6.121837 2.809197 2.179213 0.0382
@TREND("1990") 0.120136 0.092689 1.296125 0.2059
R-squared 0.209144 Mean dependent var 0.127112
Adjusted R-squared 0.121271 S.D. dependent var 3.063100
S.E. of regression 2.871367 Akaike info criterion 5.067368
Sum squared resid 222.6083 Schwarz criterion 5.252398
Log likelihood -74.54420 Hannan-Quinn criter. 5.127683
F-statistic 2.380070 Durbin-Watson stat 1.780080

Prob(F-statistic) 0.091716
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Null Hypothesis: D(K) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.808265 0.0296
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(K,2)
Method: Least Squares
Date: 05/29/24 Time: 18:34
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(K(-1)) -0.725908 0.190614 -3.808265 0.0007
C 0.635988 1.175194 0.541177 0.5927
@TREND("1990") -0.034037 0.061198 -0.556173 0.5825
R-squared 0.348084 Mean dependent var -0.127349
Adjusted R-squared 0.301518 S.D. dependent var 3.644979
S.E. of regression 3.046299 Akaike info criterion 5.157498
Sum squared resid 259.8383 Schwarz criterion 5.296271
Log likelihood -76.94121 Hannan-Quinn criter. 5.202734
F-statistic 7.475154 Durbin-Watson stat 1.793259
Prob(F-statistic) 0.002504
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Null Hypothesis: HEO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.789672 0.2110
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HEO)
Method: Least Squares
Date: 05/29/24 Time: 18:37
Sample (adjusted): 1991 2022
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
HEO(-1) -0.358930 0.128664 -2.789672 0.0092
C -13330.94 10980.48 -1.214059 0.2345
@TREND("1990") 4988.689 1699.292 2.935745 0.0065
R-squared 0.229283 Mean dependent var 11169.75
Adjusted R-squared 0.176130 S.D. dependent var 27641.19
S.E. of regression 25089.16 Akaike info criterion 23.18732
Sum squared resid 1.83E+10 Schwarz criterion 23.32473
Log likelihood -367.9971 Hannan-Quinn criter. 23.23287
F-statistic 4.313639 Durbin-Watson stat 2.162066

Prob(F-statistic) 0.022908
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Null Hypothesis: D(HEO) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.678671 0.0000
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HEO,2)
Method: Least Squares
Date: 05/29/24 Time: 18:39
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(HEO(-1)) -1.236660 0.185166 -6.678671 0.0000
C 4613.445 10787.92 0.427649 0.6722
@TREND("1990") 562.4382 570.6737 0.985569 0.3328
R-squared 0.614623 Mean dependent var -83.87097
Adjusted R-squared 0.587096 S.D. dependent var 43496.82
S.E. of regression 27950.01 Akaike info criterion 23.40599
Sum squared resid 2.19E+10 Schwarz criterion 23.54476
Log likelihood -359.7928 Hannan-Quinn criter. 23.45122
F-statistic 22.32807 Durbin-Watson stat 2.048452

Prob(F-statistic) 0.000002
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Null Hypothesis: GDPC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.236222 0.4537
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPC)
Method: Least Squares
Date: 05/29/24 Time: 18:43
Sample (adjusted): 1993 2022
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDPC(-1) -0.223909 0.100128 -2.236222 0.0345
D(GDPC(-1)) 0.364440 0.186354 1.955632 0.0618
D(GDPC(-2)) 0.398740 0.191574 2.081381 0.0478
C 67731.88 28674.60 2.362086 0.0263
@TREND("1990") 1198.020 613.8752 1.951569 0.0623
R-squared 0.303188 Mean dependent var 3508.237
Adjusted R-squared 0.191698 S.D. dependent var 9565.916
S.E. of regression 8600.298 Akaike info criterion 21.10799
Sum squared resid 1.85E+09 Schwarz criterion 21.34153
Log likelihood -311.6199 Hannan-Quinn criter. 21.18270
F-statistic 2.719416 Durbin-Watson stat 2.073350

Prob(F-statistic) 0.052393
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Null Hypothesis: D(GDPC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.945085 0.0219
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPC,2)
Method: Least Squares
Date: 05/29/24 Time: 18:44
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPC(-1)) -0.669380 0.169674 -3.945085 0.0005
C 4193.879 3569.159 1.175033 0.2499
@TREND("1990") -103.6271 183.3334 -0.565239 0.5764
R-squared 0.359556 Mean dependent var 598.3936
Adjusted R-squared 0.313810 S.D. dependent var 11011.30
S.E. of regression 9121.381 Akaike info criterion 21.16640
Sum squared resid 2.33E+09 Schwarz criterion 21.30517
Log likelihood -325.0791 Hannan-Quinn criter. 21.21163
F-statistic 7.859837 Durbin-Watson stat 2.164882

Prob(F-statistic) 0.001953
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Null Hypothesis: EHES has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.739983 0.8670
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EHES)
Method: Least Squares
Date: 05/29/24 Time: 18:46
Sample (adjusted): 1992 2022
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EHES(-1) 0.009450 0.012770 0.739983 0.4679
D(EHES(-1)) 0.687804 0.205172 3.352324 0.0032
R-squared 0.375711 Mean dependent var 1.358816
Adjusted R-squared 0.344497 S.D. dependent var 1.732048
S.E. of regression 1.402321 Akaike info criterion 3.600642
Sum squared resid 39.33006 Schwarz criterion 3.699828
Log likelihood -37.60706 Hannan-Quinn criter. 3.624007
Durbin-Watson stat 1.568992
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Null Hypothesis: D(EHES) has a unit root
Exogenous: None
Lag Length: 5 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.554545 0.0009
Test critical values: 1% level -2.937216
5% level -2.006292
10% level -1.598068

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 7

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EHES, 2)

Method: Least Squares

Date: 05/29/24 Time: 18:49

Sample (adjusted): 2016 2022

Included observations: 7 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(EHES(-1)) -0.535984 0.117681 -4.554545 0.1376
D(EHES(-1),2) 1.255091 0.224214 5.597727 0.1125
D(EHES(-2),2) -0.040813 0.187834 -0.217283 0.8638
D(EHES(-3),2) 0.742807 0.197364 3.763642 0.1653
D(EHES(-4),2) 0.107501 0.208764 0.514942 0.6973
D(EHES(-5),2) 1.222535 0.229760 5.320933 0.1183
R-squared 0.980921 Mean dependent var -0.439639
Adjusted R-squared 0.885528 S.D. dependent var 2.117906
S.E. of regression 0.716567 Akaike info criterion 1.939686
Sum squared resid 0.513469 Schwarz criterion 1.893323
Log likelihood -0.788901 Hannan-Quinn criter. 1.366651
Durbin-Watson stat 3.175366
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Null Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.677802 0.7377
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 05/29/24 Time: 18:52
Sample (adjusted): 1991 2022
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
INF(-1) -0.206001 0.122780 -1.677802 0.1041
C 2.771831 2.900915 0.955502 0.3472
@TREND("1990") -0.075117 0.120142 -0.625231 0.5367
R-squared 0.097724 Mean dependent var -0.230844
Adjusted R-squared 0.035498 S.D. dependent var 4.933906
S.E. of regression 4.845544  Akaike info criterion 6.083056
Sum squared resid 680.8996 Schwarz criterion 6.220469
Log likelihood -94.32890 Hannan-Quinn criter. 6.128605
F-statistic 1.570462 Durbin-Watson stat 1.632707

Prob(F-statistic) 0.225125
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.748241 0.0003
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 05/29/24 Time: 18:53
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.996728 0.173397  -5.748241 0.0000
C -2.561194 1.834109 -1.396424 0.1736
@TREND("1990") 0.119178 0.095313 1.250391 0.2215
R-squared 0.546024 Mean dependent var -0.232077
Adjusted R-squared 0.513597 S.D. dependent var 6.784343
S.E. of regression 4.731578 Akaike info criterion 6.038160
Sum squared resid 626.8592 Schwarz criterion 6.176933
Log likelihood -90.59148 Hannan-Quinn criter. 6.083397
F-statistic 16.83862 Durbin-Watson stat 2.194045
Prob(F-statistic) 0.000016
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 8.960020 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15
Finite Sample:
Actual Sample Size 22 n=35
10% 2.331 3.417
5% 2.804 4.013
1% 3.9 5.419
Finite Sample:
n=30
10% 2.407 3.517
5% 291 4.193
1% 4.134 5.761
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
K 0.416395 0.093626 4.447403 0.0113
HEO 1.65E-05 9.76E-06 1.690243 0.1662
GDPC -0.000336 2.37E-05 -14.18074 0.0001
EHES 0.167760 0.062696 2.675779 0.0555
INF -0.435667 0.067945 -6.412051 0.0030
C 131.9560 8.046068 16.40007 0.0001

EC = UNT - (0.4164*K + 0.0000*HEO -0.0003*GDPC + 0.1678*EHES -0.4357
*INF + 131.9560)
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ARDL Error Correction Regression
Dependent Variable: D(UNT)
Selected Model: ARDL(2, 2, 2, 2, 2, 2)

Case 2: Restricted Constant and No Trend
Date: 05/29/24 Time: 18:58

Sample: 1990 2022

Included observations: 22

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(UNT(-1)) -0.512009 0.078496 -6.522740 0.0029
D(K) 1.135633 0.089702 12.66006 0.0002
D(K(-1)) -0.511221 0.084352 -6.060551 0.0037
D(HEO) 3.27E-05 5.12E-06 6.378480 0.0031
D(HEO(-1)) -1.87E-05 4.25E-06 -4.394314 0.0117
D(GDPC) -0.000182 1.93E-05 -9.421165 0.0007
D(GDPC(-1)) 0.000187 2.79E-05 6.692778 0.0026
D(EHES) 1.418140 0.163676 8.664287 0.0010
D(EHES(-1)) 0.803741 0.129970 6.184029 0.0035
D(INF) -0.541586 0.060716 -8.920005 0.0009
D(INF(-1)) 0.172658 0.027951 6.177225 0.0035
CointEq(-1)* -1.788841 0.142856 -12.52199 0.0002
R-squared 0.977966 Mean dependent var -0.084500
Adjusted R-squared 0.953729 S.D. dependent var 2.391723
S.E. of regression 0.514479 Akaike info criterion 1.811128
Sum squared resid 2.646887 Schwarz criterion 2.406242
Log likelihood -7.922406 Hannan-Quinn criter. 1.951319

Durbin-Watson stat 2.273900

* p-value incompatible with t-Bounds distribution.
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Sl ginal K UNT HEO EHES INF GDPC
1990 26,97 21.26 25582 10,143 16,65 340782,468
1991 25,861 20,6 28182 10,885 25,89 328759,09
1992 27,075 24,38 29336 11,032 31,67 326989,368
1993 27,007 26,23 29341 10,911 20,54 313030,403
1994 28,401 27,74 31970 10,445 29,05 303743,059
1995 29,137 31,84 35671 10,264 29,78 309295,595
1996 24,879 28,32 37323 11,711 18,68 316348,994
1997 22,952 25,43 39521 5,734 314496,944
1998 25,748 26,856 44531 4,95 325580,829
1999 24,39 28,542 52804 13,704 2,646 331333,408
2000 20,677 29,77 65192 0,339 339134,919
2001 22,84 27,3 72737 15,443 4,226 344535,631
2002 24,571 25,9 77972 17,129 1,418 358954,999
2003 24,088 23,72 91828 18,354 4,269 379623,778
2004 24,018 17,65 107515 18,995 3,962 390414,559
2005 22,37 15,27 112932 20,829 1,382 407847,526
2006 23,166 12,27 121905 21,514 2,311 408846,238
2007 26,325 13,79 146889 23,774 3,679 415920,787
2008 29,232 11,33 150014 4,859 418686,168
2009 38,236 10,16 199767 30,755 5,737 417813,829
2010 36,283 9,96 246743 30,978 3,911 424883,949
2011 31,671 9,96 233879 32,607 4,524 428983,984
2012 30,799 10,97 288602 33,708 8,891 435033,631
2013 34,184 9,82 271430 35,496 3,254 438505,059
2014 36,815 10,21 311976 36,062 2,917 446248,801
2015 42,257 11,21 292683 38,331 4,784 453596,989
2016 43,074 10,2 303100 44,105 6,398 458872,991
2017 40,781 12 257389 49,378 5,591 455829,878
2018 40,264 12,145 283988 53,164 4,27 452602,828
2019 38,382 12,275 397400 54,186 1,952 448797,087
2020 38,437 14,036 383014 53,614 2,415 418593,305
2021 34,858 13,729 383014 54,21 7,226 425709,658
2022 29,802 12,491 383014 53,401 9,266 432236,482
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