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Abstract

The study aimed to investigate the impact of investment in education on
economic growth in Algeria during the period (1990-2020). Focusing on the
correlation between education enrollment rates and primary school enroliment
as indicators of investment in education, and per capita GDP as an indicator
of economic growth, the study aimed to measure the extant of the impact of
investment in education on economic growth in Algeria during the specified
period/ The study also aimed to answer the following question: Is there a
positive relationship between the indicators of education enroliment and per
capita GDP in Algeria? The research assumed a direct correlation between
the indicators of education enrollment and per capita GDP, and a positive
relationship between different educational enrollment rates and economic
growth in Algeria. The study followed a descriptive and analytical research
methodology, employing the standard method using the Eviews software,
statistical methods, and data analysis. The empirical results of the study
showed that investment in education, as expressed by primary school
enrollment rates and educational development, contributes to improving
human development rates. However, government spending on education has
a limited positive impact on economic growth in Algeria. Based on study’s

findings, a set of recommendations was provided.

Key words: Investing in education, economic growth, government spending on

education, primary school enrollment rate, ARDL.
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Lasag ¢(7.638820) lune ity (106.7966) (ileos Jaussin gy 3l cadeill b 520l dz )
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&b 3 (8050000) 4l dad ol cilag ¢(1.10€+10) dad Aol adedl) e @i Jaw -
(1.11e+08)kssgs ¢(1.99€+09) (s)lne <ilails (4.89€+08) s Jovisia
L 3 (1.348867) 4l il daid ol ¢(2.494068) SISl saill Jandd A el s -
((1.839445) Lwsgs ¢(0.322708) ()lre alails (1.797429) il Lassia

3 (0-339163) (& 41 clas dad 1l (31.66966) dlalal) 55l Jlany cilas dad el —
(4.524212) Jasasss ¢(9.327733) (glune Gilails (8.602429) s Jawssic &y

Lacgiall 31 3 ¢(8.957508) 4l cilaws i 0y (126.7768 ) Capeall jaad dad e cilas —
((72.93788) Jasusss (29.25548) (slira cilails (70.83223) sl

3 (1.946+10) dad ol Jaass (7-69€+10) da el il JLal oy 05S5 Maal Jas —
(3.40€+10) Jasusss (2.068+10)slne Cilail (4.168+10) sloall Tosgiall il

OsS Jua (Sl eIl Jalea 1Y) adl 1) coliahal) cylil s el Jalas Al die Wl —
OB Al cal€ 1 gan A egal) ) (ssile gl Gl dunge el culS 1Y L ¢ laliie qgil
bl I gsile sl
s Logileg lalie e Ll e Ju L Lange slsilY] Jalae da an3 dled Janl) 25l (pag
aalai®y) bl ailad] dalae daiill sdag el
L) cfpiial) i jad G qalbaal)

rabibal) upai-1

~1990 (ye dahall 558 DA el Cllal jig gae ey dalad) ciluhall e 13lac)

p S il e Lghpen oKa Al il e e sane Lieadiud 2020

Jausia 4y Sinds :GDP-P_laay) Asal) milil) (e LAl cunal gag gl piiall —

o Aplal) Jlenh ) Aad) mU decd dey ¢ aall w8l Jlea) e 28 Gareas
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Cual (o g WY ¢ JATe Al o A5)laal Bale aadtiy Jlea) sl 3l e 28l
el ga daty Slai®Y) of Y 5la) eal) sl m5l e 34l
abeill & LN e el il e Aesene o alaieY) 2 AEual) cfpaiall —
P AU ag

(el Jlen) (0)asl i) s yally BlailY) das Jia :PRM

() Mas) () el adailly Blai) dus s TER
(SoaY) S¥all dulall jlanl) adasll e 3LsY) ey :GEN
b Aidia z3saill e lual Baclue (AT Alfine Gt Lo Ladicls
Alalal 5l lea) oy :LF
Sl Jll oy 088 Jles) Jiws :GCF
Caypall jrw Jiw :TCR
adzill Jae ias tINF
: IS = 3 gaill A2 Ly sl g
GDP-p= F(PRM ,TER ,GEN ,LLF ,GCF,TCR,INF).......(23)
GDP-p= Bo+B1 prme+B; gene+Ps Ife+Ba gcfitPs ter+Be infiter......(24)
z sl cilebea Jiai :B
sl Ladll as gy
F AU JSalL zasall maan Qe slll Jlaa) aeg

LGDP-p= Bo+B1 Lprm+P2 Lgen+Ps LIfi+PBa Lgcfi+Ps Ltcr+PBe
Linfi+et....(25)
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bt e rdSl dagall whliaY) o0 AugmentedDiky—Fuller augall jg S HLod) ey
Lla¥) sda cupial cdabias hlaly cls GG T o 5laay Gl 1A dlgare e daia3l) Al
Culh asag e Alla s oY)z 3gaill L) aally a3l olatY (e JS SLaeY) e 32Y) ae

cple olat gmgs il dgag B 2 3gailly Talh Cull dgng Alls 8 SN Z3saill cale sl 35agy
Yt = AY1 + & 1Y) zdsall

Ve = AVioq HC+ g :‘f-m\ z Al

Vi = AYi_q + ¢+ bt + & sl - 3 gail)

tladg ilill bt Jal e G sd Ao LaaY) laa b Ladiels

Bane g g8 UL 5 Bang s el dlulall of s Ljdeall dacadll iH

Bfine oed il Bang Hda clbiy Y ALudadl of iadg dball daajdll iH,

) el ‘?3175 Al syl e sliaka L;'ﬂ\ c.u:j.qj\ A L;:u olos qu_u g ‘?Jtd\ Jsaalls
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ADF—test gusall Jigh S L) Gob o8 duia) Judhd) & il SLER1 1(2) Jsaad)

ADF-test
1st defference ) a4 Level g5l
e Z__ga.an;s,a_....a None Constant |Trend et Constant| None Constant |Trend et Constant Eil_aiﬂ
-2.229797 |-2.283219 -2.082166 0.620335 -1.927076 -0.849405 T-Stat
1{1) e S 5% 0.0271 0.1838 0.5337 0.8445 0.3157 0.9482 Prob* LGDPP
— | ] ] _|-3.664451 T-Stat
1{0) e &S Lo 5% | _ ] ] _|0.0409 prob® LGCF
— | ] _|-3.657578 -1.984724 T-Stat
1{0) e ASLe 5% | | ] _| 0.0113 0.5821 prob* LGEN
| _|-7.878622 -1.594995 |-2.417725 -2.686019 T-Stat
1{1) e AL 5% | _1 0.0000 0.1029 0.1456 0.2488 prob® LINF
_ ] ] |-4.679379  |-0.658134 T-Stat
1{0) s A8 5% | _ _ _| 0.0008 0.9670 prob* LLF
-2.012679  |-2.046340 -1.890924 -1.111516 |-2.187698 -2.190212 T-Stat
1{1) s A8l 5% 0.0440 0.2666 0.6333 0.2354 0.2147 0.4770 prob® LPGR
-2.715971  |-2.965381 -2.976838 1.129765 -1.534439 -1.845234 T-Stat
1{1) e AS Lo 5% 0.0084 0.0502 0.1554 0.9291 0.5023 0.6564 prob® LPRM
-3.868840 T-Stat
1{0) s 351 5% 0.0274 prob* LTCR

eviews 12 Jlasyl malin la e e alde b gidlhall balae] fa i juadl)

Jie Byfne Ciyiall (aes o) @VIEWS]2 Slas) malind) m5b DA e Jaadls
B i) vie Bl Chaially (Jg¥) Gl die e HAY) sl (ssicndl)
p Ol JSAY (e (S jhem Al (e dlalSia g3 iy L LTCRLLFLGEN(LGCF

LTCR—»0¢ LLF—3 0:LGEN—( (LGCF—— 0

GiaTy (g5ial vie Bias y & (LPRM(LPGR(LINF(LGDPP gAY cilpaiall ducally Ll
Ghall die HLEAY) ehal aey (Slg angll s e ggian Judladl sda (gl & jeall ducajill larie
AlalSia Wil (iny Lae J5¥) Al die Bansgll jda e Lallag Bjfine Lganen Judladl 038 o J4Y)

1 bl Jal e (iShg aalg daall (e

.LPRM_—,1 (LPGR_, 1 (LINF—, 1 (LGDPP__, 1
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PP—test 0w cuuld JLS) 3k G el Judlad) dyhiind las) 3(3)Jgaad)

PP {gps qualid LA3) Sl dd sl cdestiall Gp€an jLEA)

ler difference LEVEL
S| L g
None Trend et constant|constant |None Trend et constaniconstant Em
(-2.1917) |(-1.8089) (-2.1134) 0.9269 (-9768) (-0.8162) |T-stat
I(1) xe 28l 5% Lgdpp
0.029 0.6742 0.2411 0.9018 0.5898 0.80 Prob*
_ _ _ _ (-3.4196) 0.1413 T-stat
1(0) e =l 10% Lgcf
0.0676 0.9637 Prob*

_ _ _ _ _ (—5.2894) |T-stat
10)ze 451 5% Lgen
0.0002 Prob*

(-8.0010) |(-1.4772) |(-2.7067) (-2.2616) |T-stat
I(1) xe 28l 5% Linf
0.0000 0.1281 0.2411 0.1903 Prob*

_ _ _ _ _ (-5.2052) |T-stat
I(0) e 2L, 5% LIf
0.0002 Prob*

(-1.9022) |(-1.8001) (-1.9542) |(-1.3208) |(-1.8983) (-2.0216) |T-stat

I(1) v 28l 10% Lpgr
0.0556 0.6785 0.3042 0.1684 |0.6304 0.2764 Prob*
_ _ (-2.9559) 11.6283  |(-0.9134) (-2.015) |T-stat

I(1) v 28l 10% Lprm
0.0513 0.9719  0.9412 0.2790 Prob*

_ _ _ _ _ (-5.8221) |T-stat
1(0)xe 28l 5% Lter
0.0000 Prob*

(Eviews12) Jlas¥) bl cila i il e aldey adlall dae) (a1 jradll

Glpaidl (3) dsall & sl (Eviews]2) Jlasy) malinll miln DA e sl
shal die (Slg cBansll i e g5ty (5l die 8yfise e oo Lgdpp, Linf, Lpgr, Lprm
aalg Aol (e AlelSia (o Jg¥) Bl die Biee clypriall oda casveal Jg¥) @l de Lady)
s Aull J<al) Je oSty
.LPRM—>1 (LPGR—>] (LINF—> 1 (LGDPP—>1
de gyie & Ml sasgll i e (ggias Lgef, Lgen, LIf, Ltor  cipiad el Ll
LGCE 5 0 : il J<a) Lo i€y joem dapd (o AlalSia Lgil (gl ¢ (g530nal)
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.LTCR——0 ¢ LLF—» (0 (LGEN——> 0

vie AV anly (sl die clyatall (s A Laadl dyhaay) el mi DA o
Aablial) dejgall dial) Clsndll I aaiY) ngie Ll il s e dalialy 1 G
Al 2390 il ARDL
dia i) cufgadll A laady) ARDL daagia Jlaiuls didal) Jalil) jLad)-2
:(3\.‘\1:\,\143\ ds) gal)
Shinand ¢(1997) Pesaran (1o JS laysh 1l ARDL dagio duhll oda (8 axdied Chgu
OsS3 o by Y a8l HLaaY) 13 e LPesaran et A1(2001) ¢ S5 ¢(1998) and sun
OSa ARDL ) i sgaall L) o) 'Pesaran’ (gys - lgads da )l (e dlalSia diajll Judlud
e el l1(0) lgligicsn (o Byine il 13 La ciall) ol pailiad o il ads 4duls
ol sS5 Y o a JLasyl 13a Gadail aasl) Jayal oY) e Jads ol 1(1) (AsY) dsal
Jedladl s b Juadl ailiads aias "Pesaran’ dish of LS L1(2) dadll e dlalSia duie)l
(Engle— saild dinh Jie dida) dalSall jlas) & salinall (831 @ylalls d35lie 8yumill duia)l)
o (Test CRDW) (yusly cpp0 ANy @il JalSall ladls cubiayal) iliGranger, 1987)
VAR 735 U} & Luilagal (Johansen Cointegration)« ndall Jalll ladl

:dgaill daBdiall a3l cilgadll jlad) 1.2

gisad il ol aa€ (g HLad) 5 Cus elal) @i want b Ly sk Bgha Jf
shls 5 yaaty @llyy . SC, HQAIC bl juledl Gy (UECM) 2l ye Uadll momas
Dbia) 5 i) eUniy) 858 Cavng AllaT) 03g1 ligs . SC jlane Gaves cilyuiial) J<U ol 2aS i)

salial (<) & mage s WS ¢(2,0,1,2,1,2,2,2) 45y (e 3903 ARDL dingin res
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@SBy gall) o alail
ARDL dagis s Lol gl lial pUa) 83 yaad 1(6) J<al

Akaike Information Criteria (top 20 models)

-7.26 . . .

IR T L R R A R R R
— | | | v
EA T A A A

| | | H
- R I | [ T AR R R S [
4 S S N A AR B
-7.32::::l:lllilll.
| |

R T S O A SR S
_ |
734:!!:::

736 | o o

I:l.l
-7.38 | |

Lo
-7.40 |
-7.42

o I~ W 0O MHM N O W NN < O O Wi —+H N OO o0 O o N

~N O~ & n 8 S §S R RN H g N8 a9 x9S o

= d4 2 9o =2 o =2 24 =24 o oo 99 5 @ o o 2 o Z -

T T O O ‘0‘0'000'020 O T O T O

s = = = s = = = s = s =

Modell729: ARDL(2,0,1,2,1,2,2,2)
Model1027: ARDL(2,1,1,2,0, 2,2, 2)
Modell756: ARDL(2,0,1,2,0, 2, 2, 2)
Model298: ARDL(2,2,1,2,0,2,2,2)
Modell513: ARDL(2,0, 2,2,0, 2, 2, 2)
Model3: ARDL(2, 2,2,2,2,2,2,0)
2
2
2

Modell000: ARDL(2,1, 1,2, 1, 2, 2, 2)
Model1486: ARDL(2,0, 2,2, 1, 2,2,2)
Modell702: ARDL(2,0, 1,2, 2, 2, 2, 2)

Model784: ARDL(2, 1,2, 2,0,2,2,2)
Model769: ARDL(2, 1,2,2,1,1, 1, 2)
Model2190: ARDL(1,2, 2,2, 2, 2, 2, 0)
Model55: ARDL(2,2,2,2,0,2,2,2)
Model271: ARDL(2, 2,1,2,1,2,2,2)
Model2: ARDL(2, 2,2,2,2,2,2,1)
Model2189: ARDL(1,2,2,2,2,2,2,1)
Model1498: ARDL(2,0,2,2,1,1,1,2)
Model760: ARDL(2, 1,2,2,1,2, 1, 2)
Model1489: ARDL(2,0,2,2,1,2,1,2)
Model1012: ARDL(2.1,1,2,1,1,1,2)

'Eviews 12" Slas¥) malinl) cilasie o slael ol dac) et jradl
:ARDL dagia 33y ¢lidial) Jalsill agaal) jLidls 59 Jalea jlus) 2.2
cashall U b @l ie Jals @llia IS13) L dyae 8 ARDL z35a3 6 colial aal )

(JalSs ADe sgag o 3 (s agaal) Hlasly V) dales lad) L cplid) DA e 12y
O (Qoshall Ja¥) 8 Ag)ls ADle le) @l ide JalSS agag aie o AN aaell dpajdll s
Gl (g5 Op dishll Ja¥) 8 Snde QoS ADle gag Al dpa il lae (il
.z dsaill

HO :A=B,=P2=Bs=Ps=Ps=Pc=p~

H1 : A #B1#B2#B3#B4#Bs#Be#P7
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b L) Y aldl) Ay G Juadl)
g.\l.mﬁ‘i\ sall) As anlail)
Zisall S Jalaa Laa) 5(4) o) Jsaal
(CointEq(-1 £ Adad! JolSI ylois-|
(-0.823643) I Jolao dagd
0.0000 ddlei>Yl el
sl J2YI 3 Do Jo8S 929 Ll

. 'Eviews 2" Slas¥) zalill cilajie e alae b cadlall dlae) e 2 jaadl)

zasaill djidiall Jal€ill agaal) SLAS) @il :(5) a8y Jgaad)

BoundTest  Sgd=dl jlas|
Value K| Test statistic
30.98052 7 F-statistic gzl @l
Bound1 leYl u=Jl Bound0 @Yl u=JI|  Significance
3.498 2.277 1%
4.163 2.73 5%
5.694 3.864 10%
ARDL (2,0,1,2,1,2,2,2) T39e!

. "Eviews 12" Slas¥) malinll cilajia o slael ol dac) et jradl

Lgina & 5(0.82643-) ddle dad & ) dales dad o) (5) By dsaad) DA (e
) Glo ta dalSs asay ey 3 (H1) dbadl Gl Qs gl %5 Ligine (s5une i
cdashll gl e i JalSi agag are Gacal Al (HO) aaed) ducajd (b yig skl
suin K ¢an) K=7 xie 30.98052 (g5l 52l F dglianls cagaal) jlad) milw DA o L
o 13y L Agiaall Giligine gaes vie Llall A al) 4l e ST a5 o( i) puiia 220 )
2 PIA ey Jalbs dashal) (saall o @ljidia JalS 3gng o 35 G0 daad) (i h Js
@ o snd) ) Al chsid) e 4as Ja¥1 dbsh ADle a5 Wl Jsi Ll Jeasiall
Ayl ol paaiall 5 gAY saill Jiay A Jleal) ol bl e 2 8l Cana
JaY) 8 45)5 ADle agiy (3aTs Lo AlelSie Clpiia & aubedll 3 LdnaY) Jid ()8
- Jashal
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G Juadl)

G:JJA-.\S\ Tl aadly puadi :g.'\m\ llaall
tshal) JaY) B g dgail) juati- 1

Ll ADal) 0k o gk cdashall il yitie an idie JalS3 dgag Aaslaall ilial) s a2l
.ARDL(2,0,1,2,1,2,2,2) zsaill Ja¥) dbsh

Bound test Jushll Ja¥) A dupal) zigal padi gl :(6) Jsaad

Variable Coeff Std-Err T-Stat Prob

LGCF 0.153823 0.057976 | 2.653204 0.0328
LINF 0.094071 0.014241 | 6.605452 0.0003
LLF 0.496221 0.232230 | 2.136761 0.0700
LPGR —0.798551 | 0.109953 | -7.262647 0.0002
LPRM 0.496419 0.209918 | 2.364828 0.0500
LGEN 0.048437 0.009162 | 5.286683 0.0011
LTCR -0.079516 | 0.037685 | —-2.110021 0.0728
C -6.140320 | 2.062849 | -2.976621 0.0206

eviews]2 cilajyia e sl piullal) dlac) (et )
Olgise die Adlaan) ANy Jud akall 7 3sail) Glabea o ¢(6) Jsanll zolill DA e ek
pdmill Jana dales ae L Lo dpalai®) Aoyl aa (38155 Cilaleall lils %105 %5 dgine
Aol Ciels Al
Alllia o eodtel JSall 8 A gal) Al Charia G JaY) Abigh A8l il il (ge Jaadlg

Jaees (LGCF) il Jladl Galy 0685 Maa) o %5 AN (gine die duginns dunyha Ao
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Al ml M) e 33l Cuai 8 %0.153 dawiy 5305 Ll Culdl) JUI Gl (0sS5  laa

Al ) Asall @l e 33 Gty Clil) Jladl ) 0 byl e Jon daiil) o3ag
alai®y! Ayl ae il Lo 3ag JaY) dlgh

Jara Jias Al Bpuckall Spaaiall (%5 AN (sgine die diginag Lyl Ao 29ng oDl LS

cishll (s0dl) & (LGDPP) Jlaay) sl zlill Maa) (o 3l caseai aa (LINF) asamil

Al =l e 38l a8 %0.094 ol 5315 ) (5355 adail) Jane 8 W1 8ol sl
RRIRY

i ) Bpmaiall Bpaiall G e %10 ANV (g5ine die Liginas Ja¥) Ak Lyl ADLe 35a99
& L ol gl ((LGDPP) Asdll il Jlaa) (e 3l vy (LLF) dlalall (gdl)  Nlaa)
Slaa¥) Asall =3l (e 33 Canat 3 900.496 daedy 5aL) Lebila% ] duasy Aalall (ol  Mas)
aiey Cdagil) 53b) lgrde i Alalall (ool 8 Bl ) iaar cAuala®¥) Alaily 3ils Le Vag
bl ) ] e 2l Guad cent ) (535 Lae YY) 805
Sadad) Bl G L %5 AN (g5ie die Ligieny Laghll Ja¥) 8 duaSe ADle 3gag Laadly
Zll Jea) o Bl Cualy Jia ) Al 5idly (LPGR) Sl saill Jane Jiss
Oo DA Gl (mlisd) ) g5 %] @ SIS saill Jaee ai)) WS (6] ((LGDPP) sl
pabai®Y) 4,k ae Gl L 135 ¢%0.798 Jlaal) adl gl

Jics ) yaitall Biall Gn %10 AV (e vie Liginag JaY) dlish duayla ADNe 35ag
aall ZU e Sl a1 Al Baially (LPRM) 15¥) s yally i) dus
Sl L) %1 o L) dlsall Gaal) s ey WS Gusy ((LGDPP) Jlay)
doabeaBY) duylaill aa (ia)lai Y 1385 <%0.496 iy JaaY) sl bl o DAl Cnal Jaxa
) duahas (2021 ) jomi denl Zldl) 2y 33l sl anall de (S5) dadys il e Gils LS
(2020 ¢l denas cdieland aualy
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Aabie 52%5 AN (gl e Diginag Ayl ADle dgag Load Laadl el paiill 3l Jgan (hag
Ja¥) 3 (LGDPP) Jlaayl adll milil) ¢ 3l i Jaseg (LGEN) aleill Lo 3l
O &) %0.048 oy 50l Lpalat %1 dowy aleil) Ao WY1 Jaee b 8315 (gl cushal
Lo 1aag dashll Ja¥) & (sobai®y) gaill e dulaal dban S5 Siball B adedll e Gy
DY) gl gy Gua ((Schultz 1961) sl Lgie Gaalal) Gagally caladyal) (e el agl) <yl

Ayl me Gl L 13ay (9aY) Lol chlénall Al Jolad 58 Lol iy aledl) 8
LAabady)
% 10 A3 (g5is dic Liginas dusSe ADle 2929 L2 (LTCR) Capeall o dalaal ducailly L
gl of Cus ((LGDPP) adll i) Jes) (o 3l cavai Jana cpg Lt dashall JaY) 8
Lowdy Jlaa) sl =8l e Al Cuiad Jare (B palidd) ade %] Loy Gpall jau
.%0.079
poall) Ja¥) Bz dgaill a2
Uil ot dales 2a o)) 205 ((EViEWS12) Slasy) malinl) Cilajie &35 g o
Dl 29ng Ao acadarl) oda ity ¢ ) HLEY) ae Y5 (gsis die Digies CeWECT T
JaY) VL) e QDU 72 3 gail) s de o Aabaal) oda Sl cclyuiall s JaY) dligha A3l
O ) 0.8236 axlldly Uadll e an Jalaa dand 5 Cum JaY) Jisha Ol ) vl
Led Ak 558 JS 8 Alill died gad Jaay (GDP-P) lea}) sl milil) e 2)dll cania
Cna Jare Ciay Latie 4l (41 <%82.36 Jabes A (1) 8538 (e itall il Py
el (el 3 An3lgll Aad (e (t-1) 8pal 3 58 A (GDP-P) (Jea¥) aall 0 (40 2l
DAl Gua o Joall e QS ((t) 858 & CihasY) 138 5e %o 82.36 Jalay Lo ramay oy 4t
Goaell dics 3gan 8 1.21=0.8236/1 )l Lo (3xiey (GDP-P) ) sl z5lill (e

Al A slaaly
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ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LGDPP(-1)) -0.573570 0.061596 -9.311769 0.0000
D(LGEN) 0.020963 0.000748 28.03521 0.0000
D(LINF) 0.016847 0.001344 12.53225 0.0000
D(LINF(-1)) -0.023353 0.001728 -13.51337 0.0000
D(LLLF) 0.230565 0.044313 5.203150 0.0012
D(LPGR) -0.094224 0.022350 -4.215926 0.0040
D(LPGR(-1)) 0.090796 0.025137 3.612077 0.0086
D(LPRM) -1.263298 0.078869 -16.01769 0.0000
D(LPRM(-1)) -0.365855 0.092478 -3.956130 0.0055
D(LTCR) 0.081643 0.013526 6.036099 0.0005
D(LTCR(-1)) 0.121873 0.010760 11.32683 0.0000
CointEq(-1)* -0.823643 0.033696 -24.44344 0.0000
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Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic3.787135 Prob. F(2,5)0.0997
Obs*R-squared16.26379 Prob. Chi-Square(2)0.0003
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9
Series: Residuals
8 Sample 1992 2020
7 Observations 27
6
Mean 3.22e-15
5 Median 9.74e-05
4 Maximum 0.006942
Minimum -0.005756
3 Std. Dev. 0.002782
2 I Skewness 0.622207
Kurtosis 3.836244
1
- - -- . Jarque-Bera  2.528853
-0 006 -0.004 -0.002 O 000 0.002 0.004 0.006 Probability  0.282401
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic0.444647 Prob. F(19,7)0.9241
Obs*R-squared14.76564 Prob. Chi-Square(19)0.7374
Scaled explained SS1.407454 Prob. Chi-Square(19)1.0000
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2014 2015 2016 2017 2018 2019 2020

——— CUSUM 5% Significance
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——— CUSUM of Squares 5% Significance
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92,59343719 1990
94,44809723 1991

96,4796524 1992

96,787323 1993
97,42166901 1994
97,44246674 1995
98,5931015 1996
99,74812317 1997
100,9060822 1998
102,752327 1999
105,1649094 2000
104,021698 2001
105,1424713 2002
105,9267502 2003
106,893898 2004
107,5860977 2005
108,1565704 2006
109,5317078 2007
109,2309723 2008
112,3589706 2009
115,3375778 2010
116,5679092 2011
118,0795898 2012
119,5393219 2013
118,5028076 2014
115,8778381 2015
113,8302002 2016
111,7644806 2017
109,8828201 2018
108,8458481 2019
111,2811508 2020
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(2020-1990) 55l s hiall & Ciyeall jans skt Jia 3(8) salal

(%) :32a5)
Capall o sl
8957508333 1990
18,472875 1991
21,836075 1992
23,34540667 1993
35,05850083 1994
47,66272667 1995
54,74893333 1996
57,70735 1997
58,73895833 1998
66,573875 1999
7525979167 2000
77,21502083 2001
79,6819 2002
77,394975 2003
72,06065 2004
73,27630833 2005
72,64661667 2006
69,2924 2007
64,5828 2008
72,64741667 2009
74,38598333 2010
72,93788333 2011
77,53596667 2012
79,3684 2013
80,57901667 2014
100,6914333 2015
109,4430667 2016
110,9730167 2017
116,5937917 2018
119,3535583 2019
126,7768 2020

el el by Je alaaeWh ollall slae] (e i joadll



CBadal) A

.eviews 12 malin e alaeYb duhll clyiiad Lilasy) pailadll :(9) sl

8
Series: LGDPP
7 Sample 1990 2020
6 Observations 31
5 Mean 8.169997
Median 8.235909
4 Maximum 8353790
3 Minimum 7.941199
Std. Dev. 0.143733
2 Skewness -0.234791
1 “ Kurtosis 1.448394
0 - - Jarque-Bera  3.394484
790 795 80 8.0 8.10 815 8.2 8.3 8. 35 8.40 | Probability ~ 0.183188
9
Series: LGEN
8 Sample 1990 2020
7 Observations 30
6
Mean 18.35894
5 Median 18.52160
4 Maximum 23.12116
Minimum 15.90118
3 Std. Dev. 1.398035
2 I Skewness 0.947359
Kurtosis 5.818903
' alEEN
0 - . . Jarque-Bera  14.42021
16 17 18 19 20 21 22 23 Probability ~ 0.000739
Series: LINF

Sample 1990 2020
Observations 31

Mean 1.655994
Median 1.509443

Maximum 3.455359

Minimum -1.081274

Std. Dev. 1.026591

Skewness -0.041880

. Kurtosis 3.320736

- Jarque-Bera  0.141938
2.0 2.5 3.0 3.5

Probability =~ 0.931491

0.0 0.5 1.0 1.

-15 -10 -05

5
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Series: LLF
Sample 1990 2020
Observations 31

Mean 16.07320
Median 16.10966
Maximum 16.33291
Minimum 15.66665

Std. Dev. 0.197715
Skewness -0.514068
Kurtosis 2.133320

Jarque-Bera  2.335590

15.7 15.8 15.9 16.0 16.1 16.2 16.3 Probability  0.311052
8
Series: LPGR
7 Sample 1990 2020
6 Observations 31
5 Mean 0.570690
Median 0.609464
4 Maximum  0.913915
3 Minimum 0.299265
Std. Dev. 0.180423
2 Skewness -0.049394
1 Kurtosis 2.037384
0 Jarque-Bera  1.209503
0.9 Probability 0.546210
7
Series: LPRM

Sample 1990 2020
Observations 31

Mean 4.668425
Median 4678291
Maximum 4.783645
Minimum 4528218

Std. Dev. 0.072091
Skewness -0.215218
Kurtosis 2.016291

Jarque-Bera  1.489237
4.55 4.60 4.65 4.70 4.75 4.80 | Probability = 0.474915
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2.5

24.4 24.6 24.8

3.0 3.5 4.0 4.5 5.0

25.0

Series: LTCR

Sample 1990 2020
Observations 31

Mean 4.133876
Median 4.289608
Maximum 4.842428
Minimum 2.192492
Std. Dev. 0.590531
Skewness -1.644001
Kurtosis 5.533513
Jarque-Bera  22.25495
Probability  0.000015
Series: LGCF

Sample 1990 2020
Observations 31

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

24.33232
24.25037
25.06626
23.68816
0.496560
0.190548
1.464638

3.232487
0.198644




adal) A

plasiuls Byaie JSI ADF—test ausall jlgd (S lidl aladinl duajl) dudlad) duhyaial Hlad) it Jie :(10)Gald)

eviews 12 C—ALI‘).\

Null Hypothesis: D(LGDPP) has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=1)

Null Hypothesis: LGCF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

L t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.664451 0.0409
Augmented Dickey-Fuller test statistic -2.229797 0.0271 Test critical values: 1% level -4.296729
Test critical values: 1% level -2.647120 5% level -3.568379
5% level -1.952910 10% level -3.218382
10% level -1.610011 . .
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
) ) Dependent Variable: D(LGCF)
Augmented Dickey-Fuller Test Equation Method: Least Squares
Dependent Variable: D(LGDPP,2) Date: 06/02/23 Time: 15:28
Method: Least Squares Sample (adjusted): 1991 2020
Date: 06/02/23 Time: 15:27 Included observations: 30 after adjustments
Sample (adjusted): 1992 2020 Variabl Coefiicient St E -Statisti Prob
Included observations: 29 after adjustments anable oetncien - error ~otatistic rob.
. . _ LGCF(-1) -0.261432 0.071343  -3.664451 0.0011
Variable Coefficient  Std. Error t-Statistic Prob. c 6.143958  1.675385  3.667193  0.0011
@TREND("1990") 0.015845 0.003973 3.988468 0.0005
D(LGDPP(-1)) -0.385302 0.172797 -2.229797 0.0340
R-squared 0.375894 Mean dependent var 0.033914
R-squared 0.148756 Mean dependent var -0.001164 Adjusted R-squared 0.329664 S.D.dependentvar 0.064130
Adjusted R-squared 0.148756  S.D.dependent var 0.024175 S.E. of regression 0.052506 Akaike info criterion -2.961156
S.E. of regression 0.022305 Akaike info criterion -4734145  Sum squared resid 0.074435  Schwarz criterion. -2.821036
Sum sauared resid 0013930 Schwarz criterion 4.686997 Log likelihood 47.41734 Hannan-Quinn criter. -2.916330
um squ ! : warz criterion e F-statistic 8.130952 Durbin-Watson stat 1.389165
Log I!kellhood 69.64510 Hannan-Quinn criter. -4.719379 Prob(F-statistic) 0.001722
Durbin-Watson stat 1.909054
Null Hypothesis: D(LINF) has a unit root Null Hypothesis: LGEN has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=1) Lag Length: 1 (Automatic - based on SIC, maxlag=2)
t-Statistic Prob.* t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -7.878622 0.0000 Auamented Dickevy-Fuller test statistic -3.657578 0.0113
Testcritical values: 1% level -4.309824 Test critical values: 1% level -3.711457
5% level -3.574244 5% level -2.981038
10% level -3.221728 10% level -2.629906
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LINF,2) Dependent Variable: D(LGEN)
Method: Least Squares Method: Least Squares
Date: 06/02/23 Time: 15:30 Date: 06/02/23 Time: 15:29
Sample (adjusted): 1992 2020 Sample (adjusted): 1992 2020
Included observations: 29 after adjustments Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(LINF(-1)) -1.402640 0.178031  -7.878622 0.0000 LGEN(-1) -0.925435 0.253019  -3.657578 0.0013
C -0.223633 0.317668  -0.703982 0.4877 D(LGEN(-1)) -0.358223 0.232511  -1.540673 0.1370
@TREND("1990") 0.007005 0.017573 0.398599 0.6934 c 17.40459 4.646507 3.745737 0.0011
R-squared 0.705152 Mean dependent var -0.007867 R-squared 0.661816 Mean dependentvar 0.091235
Adjusted R-squared 0.682471 S.D.dependentvar 1.405061  Adjusted R-squared 0.632409 S.D.dependentvar 1.981314
S.E. of regression 0.791747  Akaike info criterion 2468548  S.E.ofregression 1.201257 Akaike info criterion 3.312782
Sum squared resid 16.29845 Schwarz criterion 2.609992  sum squared resid 33.18944 Schwarz criterion 3.457947
Log likelihood -32.79394 Hannan-Quinn criter. 2.512846 Log likelihood -40.06616 Hannan-Quinn criter. 3.354584
F-statistic 31.09053 Durbin-Watson stat 2.106798  F-statistic 2250514 Durbin-Watson stat 0.806199
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000004
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Null Hypothesis: D(LPRM) has a unit root

Exogenous: None

Lag Length: O (Automatic - based on SIC, maxlag=1)

adal) A

Null Hypothesis: LLF has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=2)

tStatisic ~ Prob.* tStatstc Prob >
. - Auamented Dickey-Fuller test statistic -4.679379 0.0008
Auqmeln_ted Dickey-Fuller test statistic -2.715971 0.0084 Test critical values: 1% level 3.679322
Test critical values: 1% level -2.647120 5% level _2.967767
5% level -1.952910 10% level -2.622989
10% level -1.610011
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation ag&ir:ﬁ?_neta\ﬁréa?:::ri(um
Dependent Variable: D(LPRM,2) Dator 06/02/93 ‘;ime_ 15:30
Method: Least Squares Sample (adjusted): 1992 2020
Date: 06/02/23 Time: 15:32 Included observations: 29 after adjustments
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. LLF(-1) -0.084741 0.018109 -4.679379 0.0001
D(LLF(-1)) -0.522603 0.208607 -2.505207 0.0188
D(LPRM(-1)) -0.424533  0.156310 -2.715971  0.0112 c 1.394687 0.293656  4.749393 0.0001
- ~ R-squared 0.457480 Mean dependentvar 0.020070
R _squared 0.208488  Mean dependent var 7.91E-05 Adjusted R-squared 0.415748 S.D.dependentvar 0.020040
Adjusted R-squared 0.208488 S.D.dependentvar 0.013948 . I o
. Lo . S.E. of regression 0.015318 Akaike info criterion -5.421851
S.E. of regression 0.012409 Akaike info criterion -5.906901 Sum squared resid 0.006101 Schwarz criterion 5.280407
Sum squared resid 0.004312 Schwarzcriterion -5.859753 | oq likelihood 81.61685 Hannan-Quinn criter. .5.377553
Log likelihood 86.65006 Hannan-Quinn criter. -5.892135  E_statistic 10.96225 Durbin-Watson stat 1.836666
Durbin-Watson stat 1.958217 Prob(F-statistic) 0.000353
Null Hypothesis: LTCR has a unitroot Null Hypothesis: D(LPGR) has a unit root
Exogenous: Constant, Linear Trend Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxiag=2) Lag Length: 0 (Automatic - based on SIC, maxlag=1)
tStatistic Prob. t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -3.868840 0.0274
Test critical values: 1% level -4.323979 Augmented Dickey-Fuller test statistic -2.012679 0.0440
5% level -3.580622 Test critical values: 1% level -2.647120
10% level -3.225334 5% level -1.952910
0, -
*MacKinnon (1996) one-sided p-values. 10% level 1610011
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTCR)
'\D/'ethogé/'—oe;;zgs?r%‘aresls 32 Augmented Dickey-Fuller Test Equation
ate: ime: B :
! Dependent Variable: D(LPGR,2
Sample (adjusted): 1993 2020 Mezmd' LeastS uares( )
Included observations: 28 after adjustments - q'
Date: 06/02/23 Time: 15:31
Variable Coefficient Std. Error t-Statistic Prob. Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
LTCR(-1) -0.275087 0.071103 -3.868840 0.0008
D(LTCR(-1)) 0.405924 0.156897 2.587202 0.0165 . s _ et
DILTOR(-2)) 0.253403 0115553 5192071 00387 Variable Coefficient Std. Error t-Statistic Prob.
C 1.111236 0.266039 4.176968 0.0004
@TREND("1990") 0.006606 0.003307 1.997461 0.0577 D(LPGR(-1)) -0.263018 0.130681  -2.012679 0.0539
R-squared 0.551827 Mean dependentvar 0.062817 R-squared 0.126220 Mean dependent var -0.000519
Adjusted R-squared 0.473884  S.D.dependent var 0.106201  pdjusted R-squared 0.126220 S.D.dependent var 0.038045
S.E. of regression 0.077031 Akaike info criterion -2.128773 f . f P _
Sum squared resid 0.136478 Schwarzcriterion -1.890879 g'E' of I’eqreZSIon'd 882:‘5&2 gkf]lke lnfohcrlt.erlon :gg;;gg
Log likelihood 34.80282 Hannan-Quinn criter. -2.056047 UM squared resi : chwarz criterion -3
F-statistic 7.079876 Durbin-Watson stat 1.924580 Log likelihood 56.11653 Hannan-Quinn criter. -3.786374
Prob(F-statistic) 0.000721 Durbin-Watson stat 2.098509
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Null Hypothesis: LGEN has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

adal) A
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Null Hypothesis: D(LGDPP) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.289495 0.0002 Phillips-Perron test statistic -2.191798 0.0296
Test critical values: 1% level -3.689194 Test critical values: 1% level -2.647120
5% level -2.971853 5% level -1.952910
10% level -2.625121 10% level -1.610011
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p_va|ues'
Residual variance (no correction) 1.692165  Residual variance (no correction) 0.000480
HAC corrected variance (Bartlett kernel) 2208850  HAC corrected variance (Bartlett kernel) 0.000467
Null Hypothesis: D(LINF) has a unit root Null Hypothesis: LGCF has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -8.001028  0.0000 Phillips-Perron test statistic -3.419680  0.0676
Test critical values: 1% level -3.679322 Testcritical values: 1% level -4.296729
5% level -2.967767 5% level -3.568379
10% level -2.622989 10% level -3.218382
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0565450  Residual variance (no correction) 0.002481
HAC corrected variance (Bartlett kernel) 0.565450 HAC corrected variance (Bartlett kernel) 0.003619
Null Hypothesis: LLF has a unitroot Null Hypothesis: D(LPGR) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob * Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.205280  0.0002 Phillips-Perron test statistic -1.902257  0.0556
Test critical values: 1% level -3.670170 Test critical values: 1% level -2.647120
5% level -2.963972 5% level -1.952910
10% level -2.621007 10% level -1.610011
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000253 Residual variance (no correction) 0.001221
HAC corrected variance (Bartlett kernel) 0.000131 HAC corrected variance (Bartlett kernel) 0.001068
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Null Hypothesis: D(LPRM) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: LTCR has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Ad. t-Stat Prob.*

Phillips-Perron test statistic 5822116 00000  Phillips-Perron teststatistic -2.955002  0.0513
Test critical values: 1% level -3.670170 Testcritical values: 1% level -3.679322

5% level -2.963972 S% level -2.967767

10% level -2.621007 10% level -2.622989
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0010279  Residual variance (no correction) 0.000142
HAC corrected variance (Bartlett kernel) 0011991  HAC corrected variance (Bartlett kernel) 0.000140

Error Correction Form ) (alas laal :(12) gl

ARDL Error Correction Regression
Dependent Variable: D(LGDPP)

Selected Model: ARDL(2,0,1,2,1,2,2,2)
Case 2: Restricted Constant and No Trend
Date: 06/02/23 Time: 16:56

Sample: 1990 2020

Included observations: 27

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LGDPP(-1)) -0.573570 0.061596 -9.311769 0.0000
D(LGEN) 0.020963 0.000748 28.03521 0.0000
D(LINF) 0.016847 0.001344 12.53225 0.0000
D(LINF(-1)) -0.023353 0.001728 -13.51337 0.0000
D(LLF) 0.230565 0.044313 5.203150 0.0012
D(LPGR) -0.094224 0.022350 -4.215926 0.0040
D(LPGR(-1)) 0.090796 0.025137 3.612077 0.0086
D(LPRM) -1.263298 0.078869 -16.01769 0.0000
D(LPRM(-1)) -0.365855 0.092478 -3.956130 0.0055
D(LTCR) 0.081643 0.013526 6.036099 0.0005
D(LTCR(-1)) 0.121873 0.010760 11.32683 0.0000
CointEq(-1)* -0.823643 0.033696 -24.44344 0.0000
R-squared 0.987888 Mean dependent var 0.009392
Adjusted R-squared 0.979005 S.D. dependent var 0.025275
S.E. of regression 0.003662 Akaike info criterion -8.080400
Sum squared resid 0.000201 Schwarz criterion -7.504473
Log likelihood 121.0854 Hannan-Quinn criter. -7.909147

Durbin-Watson stat 3.113445
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F-Bound test zigall ¢ piall JalKall agaall jlas) :(13) salal)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 30.98052 10% 1.92 2.89
k 7 5% 217 3.21
2.5% 2.43 3.51
1% 273 3.9
Finite Sample:
Actual Sample Size 27 n=35
10% 2.196 3.37
5% 2.597 3.907
1% 3.599 5.23
Finite Sample:
n=30
10% 2.277 3.498
5% 273 4.163
1% 3.864 5.694

cashall U1 8 Auhll 3gai i il i 3(14) Galdl)

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGCF 0.153823 0.057976 2.653204 0.0328
LGEN 0.048437 0.009162 5.286683 0.0011
LINF 0.094071 0.014241 6.605452 0.0003

LLF 0.496221 0.232230 2.136761 0.0700
LPGR -0.798551 0.109953 -7.262647 0.0002
LPRM 0.496419 0.209918 2.364828 0.0500
LTCR -0.079516 0.037685 -2.110021 0.0728

C -6.140320 2.062849 -2.976621 0.0206

EC = LGDPP - (0.1538*LGCF + 0.0484*LGEN + 0.0941*LINF + 0.4962*LLF
-0.7986*"LPGR + 0.4964*LPRM -0.0795*LTCR - 6.1403)
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