Al Akl jRagal) & ) Jad) &y ) gganl)
s} o gl g A jlaill g ApaluatB) o glad) 4,1
Aaal) (uld ey ) giSal) daala

g.AS Alaid) a7 -t & :L“\JUA-\Q#Y\ e}‘ﬂ\ :(sué

10 g ialall Balgd Joit dadia 3 S

Aol A cildg aall gl A galai®) gaill Cidasa
(2020-1990)5 A&l JNA Ayl dal )2

s i) caas s allal) e (e
Ol s dran 0 JUATSIPS T

Osanls Gl o

FRCIREER

asall Y 5 caalll
L Jana dagil 2]
L8 e O gy daea 3]
Liatas A e ligh 2]

2023 /2022 dsalad) Al







Al) Aol sl &y i Ja) iy srand
s} o gl g A jlaill g ApaluatB) o glad) 4,1
Aaall (uld oy ) siSal) daala

g.AS Alalidy a7 -t & %JL&A—@#Y\ a}h—“ :?'“é

ey giny el Balgd Juil dadia 5 jSia

Al A cild gl plad A alaldy) gadl) ciladaa
(2020-1990) 38! P& Al Al 4o

sl i) sCpdal) dlas) (e
OV ma ) a0 e el op

Oanly LS op

PRAEAN (PR
Al a1 g caalll
L) Jasa Aoy 2]
LB Oy daan )]
Uiatas 2 e (igs ]

2023 /2022 dsalad) Al




;‘ v..

N O, 5 315 e ol 030 palad 35 ponl o el Lo
b QY U (e A sk I e 0 1) el s ol
Al Jguy s sl 5 e eleal) Jal e 1 s caliiind (e
A by ade all) Lo

B Caalse IS (e irens ) JiallS S 53l WD ol L))
1 el Yl cillaal b il Jlus Laxie 358 QIS (g3

AR S 5 ¢ e illaal b JaY) g gadi )l pd 358) pen

Lesa AoV g {

Lee bl ag ) 3badl (o) (o cilin Lavie  J agixidl | gatd (e ) ‘
280l Juail agiles 5 3Lall 8 Carall Jeal agr e
Ao Hall 5 yaee J) sl 881y 0ol sl I SN aes I

(a5 pSiailnal Lasan oS S5

Crranily <l O

- \l
ol

()
| N



2
a5 )SA Loy Sy cel e Y1 Bl g ) 51 saY 5 b el Y

AiaY) s cnll U5 S Al sda (gaal
D050 aa S e 5 elilia sy ol et ) Geadl] il Y
) caadl Haae s g8 g (i caild cell LN liay) 5 <Al S Juay)

Ag y deladll e,

5 oledl aae S il dilia mand Gl g alll claa (b siall Y
adilly | 538 o 5SE of aail aY) J) lE 8 s @l K3 i

csialans g Alalas 5 55 O 5 asall ddaual A

-

N\
\“ s g aal g 3 S Lae Jand cpanaill g danall gay il ¢ 5AY {
S (fiaa Uy a0y s daadl o i€ ¥ Ledlal Gaiad e sl ‘
LeS ol (Al Al Gy HSAl 5 Las 4uiati (oal) i 0
dazall 5 7 5aly s 053k gl palasl atil e JAliaal U<
ClE Y IS 8 pailoy Gl aSTie pliaal @llal Y b ghasa Ul cacall g
(o) sl i

(o) L e (Al dmall 5 aeall JS e Laen oS3 S
Ll Cp A0

y

& "
—
-



Lile§ (ol al ey i Y oo g all <A 5 4all aeal)
z A3 Sae JLaSY L je g
oliie¥) s JSE @l jle (A ls Jaals patis

| Ol sa ) dzaa ) g0l

Srandl Wilital e (Balia 5eiS 3 S0l o2a Gl anis

\ ¥

N\ Liiae Lisa (b il s 3 paiunall @l seal Lial jial

Y (1 e@ﬂ\})&ﬁaﬂcﬁﬂﬁ\a&d%%ﬂj

14

RN 15 5aiad) il lea g dand o)) b8 y2a Jizmiy 5 o3

7 «4 SUEa ) 91 52S 5 ,Sall 038 Lie JuiEi o)
Ll aiend Lo JSI g el paall




- odlal)

glhad ~ A calaB¥l gaill 3aoaall & juaial) daas ) 4l jall sda aags
Uadl) monal 3 gad 5 a5 ¢(2020-1990) 5yl A il jall A& i g jall
z oA sl alall Jdalall =l g cala )l c danSe d83e 3 g 5 i) il VECM
il 5 il ALYy A sk ABNe 5 ¢ uaill s Joshall cplal) 8 i el plkad
b Lagin Ao A83e 5 Jyhall Jall 8 i g ) pllad 2 jla 3dal) aladl sl
glad = A aial) il ol il Hlein) o danle d83e 5 ¢ ualll JaY)
waill Ja¥) 8 cld g el
(Hlaay) Jalall il (i g jaall glad » A albaB¥) saill dalidal) cilalsl)
VECM Wadll moniai 3 sa
Summary :

This studyaims to identify the specific variables of economicgrowthoutside the
hydrocarbonsector in Algeriaduring the period (1990-2020) , Afterestimating the
VECM error correction model, the resultisshowed an inverse relationship between
imports and real geossdomesticproductoutside the hydrocarbonsector in the
twoterms, a direct relationship between monetary mass and real
grossdomesticproductoutside the hydrocarbonsector in the long term, an inverse
relationship between them in the short team, and an inverse relationship between
investment and internaloitput. Real crudeoutside the fuel sector in the short team.

Keywords: economic growth putsidethe hydrocarbonssector,

grossdomesticproduct, VECM error correction model.
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Hull Hypotsesks: LMEPHH has a unit rooct
Emogenous: Constant, Linsmr Tnersd
Lag Lemng®o O (Automatc - based on SHS, maxiag—1F

[ T NS Probo.™
Sourgrmesried Dhchesyw-Fulksr st statistic = FFS5341 O =37
TR o caEl vaklles: 15 vl — _oes T 20

=% bEwed —3F.S5835F73
WO bl ~-3I.=1838=2
“rEcKInnon 1 =95 ) one-slded p-vahues.
FAougrmearried [ DHicksy-Fulsr Test Eguation
Crependent Warkaoks: DY NP=H)
MEE=TNCOD LEeESsl Sguanss
Cates D871 2235 Thmee- ISC13
Sampie (@dested)s 19991 2020
Imciuded cobservabdons: 30 after agdjustmenss:
rariabibe CoeTThiclicens =hcad_ Erroe T-Statli=thk Proib.
LHFPFHE{-1) i W=y ey | . 1=01535 —=.ZFS3=E1 o.o3 10
= = 480970 1 _OES903 = oI s oO.030%

O TREIDN - 19390 ) O OSSO ZE D OO3FTEd Z.38311= D oZaz
F-=guarea o1 7aBu1 BAE i CEpErc et War oL EoSE
Sodjusted R-sgqu-ared o1ISF1E .0 e el W o OEEET T
s = ofF regresshon O oAaAsSE3I T Ak o= T cFTherkon -3 21543
Sum sgquared neskd DO OSEZ3IS Schrewarz crib=rkom -3 10142=4a
Loy Tce il e o S1 62315 Hamnnan—Osulrem criber. -3_19&F1.8
F—-st=tisdac Z_ &6 0a7FS urcdn—s"abtsomn st=t 1 S50l
ProbfF-stat sic)h o_oFeEgD

Mull Hypothesis: LMNPHH has a unit rooi

Exogenous: Constant

Lag Lengih: O (Automatic - based onmn S, maxiag=13

t-Statistic Prob._*

LSAugmented Diickey-Fuller test statistic O 123653 O 9623
Test critical values: 196 lewel -Z 6T0O01T70
S5 lewel -2 983972
102L lewel -2 621007

*hlackKinmon {(1996) one-sided p-wvalues_

Augmented Dickey-Fuller Test Equation

Dependeaent Wariable: D{LMNPHH)

Method: Least Sguares

Date: 04/ 12,23 Time: 15243

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Wariable Coefficient Sitd. Ermor -Statistic FProb._
LNPHHC-1) O 002130 0. O03347T3 o_123583 o902
L -O.o11215 O_ 309039 - _O3IE290 o.9F13

R-s=gquarsd O OODSaaE Mean dependaent var D _DO2s5992

SAdjusted R-sgquared -0 OES5149 S D dependent wvar D.04a4847TFTT

S E. of regression O 449321 A kaikes info criterion -ZF. 118578

Sum sqgquared resid o.os8113 Schwarz criterion -ZF 023164

Log likelilhood A48 F48BEE Hamnmnamn-Cruinm criter -Z 085594

F-statistic O o1 5298 Durbin-WVWatson stat 1. 822068

FProb(F-statistic) O SO2Z2a S50
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FMMull Hypothesis: LMNPHH has a unit root
Exogenous: Mone
Lag Lengih: O (Automatic - based on S, maxilag=1})

t-Statistic Frob_*

ASaugmenibed Dickey-Fuller tesi statistic 3. .052824 O _S95990
Test critical valuses: 126 lewel -2.644302

S22 lewel -1 952473

102 laewel -1 610211
*plackKinmon (1996) one-sided p-valucss._
Augmented Dickeywy-Fuller Test Equation
Dependent Wariable: D{LMNFPHH)
Method: Least Sguares
Date: 041223 Timee: 15:47
Sample (adjusted): 1991 2020
Included observations: 30 afiter adjustments

wariable Cosfficient Std. Error t-Statistic Prok._
LPHH{-1) 0. O0ZI92s o o00258 3 052824 o045

R-=quared

Adjusted R-=guared
S E. of regression
Sum sqgquared resid
Log likslihood
Durbin-Watson stat

0. 00049
O D495
O.048455
O.o5E8116
48 T4TOE
1.815759

0025992
0. 0484 7TTF
-3 183197
-3 135491
-3.168255

Mean dependsnt var
S D. dependent war
Akaike info criterion
Schwares criterion
Hanmnmnan-Cuinm criter.

G siaall A NNV siall sas gl jda L) il 102 3ke

Mull Hypothesis: LMHNINY has a unit rooft
Exocgenous: Constant, Limesar Trend
Lag Lengith: O (Autcomatic - based on S, masiag=3)

t-Statistic Prolk_*
Aug rmented Dickey-Fuller test statistic -2 G28122 O 271
Test critical values: 1% lewel -4 FO9GTZEa
5% lewel -2 _ SEB8&3IT9
10%s laewel -2 218382
"pAackKinmon {1996 ) one-sidaed powvalues
SAugmented Dickew-Fuller Test Egquation
Dependent Warnable : LM IMNY)
Method: Least Sguares
Date: O/ 12025 Time: 1557
Sample (adjusted ) 1991 2020
Inclhuded aobservations: 20 afier adjustments
Wariable Coasfficient Sid. Error t-Statistic Prol._
I o D IV e ] -0 237090 O oS02Z13 —2.82812=2 o_O140
[ ] 1. 562082 D_S5953389 2 8623530 o011
EETRERMD(™1990™) O O0Z3150 D_DE342 2. TS99 (o M wlatshs]
R-=s=quarsd 0O 22 ED Mean dependent var O 0452332
Adjusted R-sqgquared O 154550 =S D, dependent wvar DO 157925
S E. of regressiomn O 144340 Akaiks info criterion -0 938549
Sum sqguared resid 0O . S62520 Schwarz critericn -O_Fass530
Log likelilhood 17F.OTFST4 Hamnmnanmn-—Cewinm criter. - 893524
F-statistic 3.85To989 Durbin—vWwatson stat 1.53FTFT154

FProbF-statistic])
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MHull Hypothesis: LMIMNY has a unit noot
Exogenous: CTonstant
Lag Length: O (Automatic - based on S, maxilag=3)

-Statistic Prob._™
Augmented Dickey-Fuller test statistic O 194458 09396
Tes=st critical valuses: 19 lewel - 2.6 TO170
5% lewel -2 983972
10% laeweal -2 621007
pAackKinmon (1996 ) one-sided pwalues_
Augmented Dickey-Fuller Test Equation
Dependent Warnable: DLW
Method: Least Sguares
Date: 04512523 Timee=: 1558
Sample (adjusted): 1991 2020
Inclhuded obsaervations: 30 after adjustments
Wariable Coefiicient Sid. Error -Statistic Probs._
Ll -1 ] el Pl ey e QO.OIESESSS - 109445 o.913s
L] O O7FT7Fasd O 291310 O 2687597 o_7F910

R-squarsd

Adjusted R-sguared
S E. of regression
Sum sqgquared resid
Log likelinood
F-=statistic
Prob{F-statistic)

O oOo-E28
-0.O03ISZTF 1
O 160687

Mean dependent wvar
S.D. dependent var
Ackaiks info criterion
Schwars criterion
Hanmnmnan—Cruinm criter.
Durbin- W atson stat

-0 F 54381
-0.550968

Mull Hypothesis: LMNIMNYWY has
Excgemnous: MNMone
Lag Length:

a unit root

O (Automatic - based on S, maxlag=3)

tT-Statstic Prolb_*

Aaugmented Dickey-Fuller test statistic 1.582394 o_os932
Test crtical wvalues: 125 lewel -2 544302

526 lewel -1 952473

109 lewel -1 610211
*MNlackKinmon (1995 ) one-sided p-wvalues_
Augrmented Dickey-Fuller Test Equation
Dependent Warnabile o DL IR
Method: Least Sguares
Date: O4512023 Tirmee: 16200
Sample (adjusted ): 1991 2020
Included aobservations: 30 afiter adjustments

wWariable Coefficient Sitd. Ermor -Statistic Prob.
LI -1 D O.oOs5FaT Q_O3632 1.582394 o_1244

R-squar=d

Adjusted R-sguarsed
S _E. of regressiomn
SDum squared resid
Log likeliood
Dwurbin-VWWwatson stat

-0 02129
-0 OOZ129
0158054
O 724814
13 27740
1 5042356

Mean dependent wvar
S D, dependent wvar
Akaike info criterion
Schwars criterion
Harmmnan-COuinmn criter.

DO.0452352
Q15726
-0 8518493
- FF17a7
-O_ 803551
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HNuull Hypothesis: LMNIM has a unit roost
Exogenous: CTonstant, Limesar Tremnd
Lag Lengih: 1 (Auutocommatic - based om SIS, max=lag=—2)%

tT-Statistic Frob_~
SAouag rmented Dickeyw-Fuller test statistic —_ITETOS O_S9B3a
Test crtical valuss: 1% lewel -2 _ZIO09E52Z4
S2n lewel —2 STAA4
10%s laewel - F 22172
*PfA@ckKinmorn {1996 ) one-sikdeaed p-wvalues_
Aaugrmentesd Dickesyw-Fuller Test Equation
Dependent Warnable: LRI
MMethod: Least Sguares
wDrate: 451223 Time: 16208
Sample (adjusted): 1992 2020
Inchuded aobservations: 29 afiter adjustnents
wWariable Coefficient Sitd. Ermor -Statistic FProlb._
LIRAC—1 ) —-O D FTET D 112982 - _3ITETOS o_FoaE1
I IMA—1 Ok O 259759 D_1&1950 1 977125 o o0S92
[ O 3258495 oO_Faooo=Z1 O A4S5EZFTrFa o sS539
T RERD™1990™) o ooo14342 D onsaTa Do OZ20S58Z o983 7F
R-=sguarsd O 168105 Mean dependasndt war O.O33188
Audjusted R-sguared O oDEsD3IT S D. dependent war OO FTaTo
S E. of regression O OoOs4928 Akaike imfo criteriomn -1 9E55893
Sum sguarsesd resid O 1803218 Schwwar=z critericn -1 . FFFaa7FT
Log likeslihooad IZF S5S1552 Hammnan—Cuaimnm criber -1 90O 7FS24
F-statistic 1. 6559927 Durbin-wWwwatson stat 1. 8550555
Frob{F-=statstic) O 20105
Augmesntsd Dickew-Fuller test statistic 1. 255828 9430
Test critical values: 19 lewel -2 E54T120
592 lewel -1 8952910
10%: lewel -1.610011
*PlackKinnon {(1996) one-sided p-wvalues_
Aug mented Dickey-Fuller Test Equation
Dependent Wariable: DJLRMIM}Y
Method: Least Sguares
Date: O4/12/23  Timee: 16206
Sample (adjusted): 1992 2020
Inciuded observations: 29 after adjustments
Wariable Coefficient Sitd. Ermmor t-Statstic Prob.
LI IRAC-1 ¥ Q. O028E2 Q02120 1.255828 o 2199
[ T I P T 0. 328312 D_17a482 1.8Z29219 O 0TS
R-squared O 101858 Mean dependant wvar O.O033188
Adjusted R-sguared O oE8386 S_D. dependent wvar oO.OSTETO
S_E. of regression 0. 342821 Akaiks imfo criterion -2 03007 TF
Sum sqgquared resid 0. 194254 Schwarz criterion -1 935781
Log likelimood I1 436512 Hamnamn—Cruinm criter. -2 000545
Durbin-WWatson stat 1. 720475
S.E. of regression 0.083279 Akaike info criterion -2 035538
Sum sqgquared resid 0. 180321 Schwarz criterion -1.8594093
Log likelinood 32 S1530 Hanmnnan-Cuinn criter. -1. 991239
F-statistic 2.589222 Durbin-Watson stat 1.852931
Prob({F-statistic) 00942307
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MHMull Hypothesis- LMNBM has a unit root
Exogenous: Constant, Limear Tremd
Lag Length: O (Automatic - based on S, mas=lag=1)

t-Statistic FProb_*
Aug misntsd Dickey-Fuller test statistic . 158795 D 99a6
Test critical valuses: 12 laewel -4 2oDETZ9
S%% lewel -2 . S6583T9
109 lewel -F 18382
*MlackKinmon {1996) one-sided pwalues_
Aug mented Dickey-Fuller Test Egquaton
Dependent Warnable: DILMBR)
Method: Least Sguares
Date: O4S12/23 Tirme: 16109
Sample (adjusted): 1991 2020
Inclhuded observations: 30 after adjustments
“Wariable Cosfficient Sid. Error t-Statstic Prob_
LNEM(-1] 0012824 D_.OFS5S97TS D_1s87a9s O_857T2
[ -] 0. 128045 D237 S50 28585549 . Frr2
ETREND(™1990™) -0 ODs47T4 O_O10948 - _S91286 o_S5592
R-sqgquar=sd O 23 TFTH0ZF Mean dependent wvar O 131497
Adjusted R-sqgquared O 180913 S D, dependent war D.O0842078
S E. of regression O OoO7Fe093 Akaike info criterion -2 2190749
Sum sgquared resid D.156334 Schwarz critericn —2. 078959
Liog likelinossed FE 28619 Hamnmnman—CEuimnm orbesr. — 2. 174254
F-statistic 4 ZFODG3IS Durbim-vww atson stat 1. 9805753
Prob{F-statistic) O OZ25763
HMull Hypothesis: LFNEBM has a unit root
Excogenous: Constant
Lag Length: O (Automatic - bassed on S, maxiag=1)
t-Stafistic Prols_*
Augmented Dickey-Fuller test statistic -2 871797 O OEs0E
Te=st critical values: 196 lewel -2 &6TFTO1T7FT0O
570 lewel -2 963972
10%: lewel -Z2.621007
plackKinmon {(1996) one-sided pwalues._
ASaugmented Dickey-Fuller Test Equaiion
Dependent Wariable: D{LMNBM)
Method: Least Sguares
Date: O4512,/23 Timee: 16210
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
“Wariable Coefiicient Sitd. Ermmor -Statistic Prolb.
LMBR{-1) -0.O031613 o.o11008 -2 871797 o007 T
L 0. 387357 o.o090145 4 296999 o002
R-sgquared 0O ZF2TVS2T Mean dependent wvar 0. 131497
Adjusted R-sgquared O 1990320 S . D. dependent wvar D.03407T8
5 _E. of regression O oO7FsSZ204 Akaike info criterion -2 2TFT2880
Sum sguared resid 0. 158359 S chwarz criterion -2 1791 s7T
Log likelinood 36 09320 Hanmnnan-—Cruinn criter. 2242996
F-statistic & .24T218 Durbin-wW atson stat 1. 870523
Prob(F-statistic) O.00TES4
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Exogae molls:
Lag Lengih:

I Gl xie Inphh sas sl 53a lis) 105 Galal

Mull Hypothesis: D(LMPHH) has a unit noot

Constamt, Limear Tresmd
0O (Aautomatic - based on SE, maxiag=0k

T-Statstic Frob_*~
Aouag rmented Dickew-Fuller test statistic — _FO2F13 [ e L N ]
Test critical wvaluss: 195 lewsl —2_ZO0S9824
526 lewel -2 5742449
1O l=wel -2 221728
*flackKinmorn {1995 ) one-sikded p-wvalues_
Soug rmented Dickew-Fuller Test Egquaiicom
Dependent Warnable: D{LMHFPHH. Z2)
Method: Least Sguares
Date. O45 12023 Tirrwe=- 16220
Sample (adjuvysted): 1992 2020
Inclhuded observations: 29 afier adjusiments
wariable CosfTcient Sitd. Ermor —-Statistic Pirols_
D{LRPFPHEHC-—1T ) -0 . S9EATIT D_ 128575653 -2 _TO2ZT13 [w i eletnly]
[ OO =221 D_Oo20-4829 DSOS ToS [m e R = e g
ETRERND(T1990™) L lnle So= ey Qo1 14342 D _SOSS9E OSSO0

(o]
R-sgquarsed 0O . S5 02E6
Audjusted R-sguared o 418748
S E. of regressiom 0O O SDeES S
Swum sguared resid O oOEsE91
Log likelihosaod
F-statistic
Frob(F -statstic)

Mean dependaent war
=S D, dependaent war
Akalke info criternon
Schwarz criteriorn
Hamnamn-—Cuinm criber.
Durbin-Ww atsomn stat

—O. OO0o99=

OO ESS4 320

-Z. 030212
-2 . 8887 EE8
—Z 285913

1. 9944307

Mull Hypothesis: DMLMHNPHH) has a unit root

Exogemoons:
Lag Length:

Constant

O (Automatic - based on S, maxiag=0)

-Statstic FProb.~
Augmented Dickeyw-Fuller test statistic -4 FI2S5341 [ ele]wpry
Test crtical values: 19 lewel - F BTa3ZZ2
S99 lewe=l -2 98FIaeT
10% lewe=l —Z2. 622989
*hAackKinmon {(1996) one-sided p-values_
Augmented Dickey-Fuller Test Equation
Dependent Warnable: DLHNPHH, Z)
Method: Least Sguares
Date: O4/ 12523 Tirmee=: 16:43
Sample (adjusted): 1992 2020
Inchuded observations: Z29 after adjustments
Wariable Coaefficient Sitd. Ermor t-Statistic Prob_
D{LMHPHH(-1¥) —-O 913255 O_193268 —= _FT25341 [ oo bnluly ]
L O OZ4680 O O107ES =2 292541 o oZa9

R-sgquar=d

Adjusted R-=guarsd
S E. of regression
Sum sguarsd resid
Log likelihood
F-statistic
FProb{F-statistic)

O 45853
O AFEFIE
O OSSO0 9
O.0ETE31
45 7T3497T
22 IFBaE4
O 00O G-

Mean dependaent wvar
S D. dependent wvar

Alkaike

imfo criterion

Schwars criterion
Hamman-COuinm crrber.
Durbin-wW atson stat

—O_ DOO9S2
O_OES4 30
-3 085170
—-Z2. 9908574
-2 055538
1. 29498558
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FMMNull Hypothesis: DMMLMNPHH)} has a anit mnooit
Exogenous: Momne
Lag Lengih: O (SAutomatic - based omn SIS, max<iag=0%

T-Statistic FProlb_*
Aoug mented Dickey-Fuller test statistic -3 2851028 (ol wlwi]
Test critical values: 1% lewel —Z G447 120
ST lewel -1 952910
10% lewel —1.S10011
=pA@mckinmon {1996 ) one—sikdeaed pwalwuwes_
Soug rmented Dickey-Fuller Test Eguaion
Dependent Warnable: DW{LNHFPFHH . Z)
Fethod: Least Sguares
Date: D451 2/235 Tirmmee: 1644
Sample (adjusted): 1992 2020
Inciuded cobservations: 29 afier adjustments
Wariable Cosefficient Sid. Ermor -Statistic Frob_
DL NPHH-1 ¥) -0 &8 o9ES0D O_17Faos2 -3 8551028 Do ODsS
R-sguarn=sd 0O 245108 Mean dependant war —D_DOO9932

Adjusted R-sguarnsd
S E. of regressiom
Swum sguared resid
Log likeeslihoaod
Durbin-Watson stat

O ZF4&5108
O.OoS3IT18
O OS07Fas
4 1 G01
=2 oDA515S

S D, depaendent wvar
Akaike info criterion
Schwarz critericon

Hamman-Cuinm criker.

O.OB&E430
-2 9Ts2TT
-2 9Z2a9125
-Z2. 296861510

Js¥) Gl aie niny sas sl H3a sl -06 Gsaldl

MNMull Hypothesis: DOILMNIMNY)Y has a uamit rno-ot
Exogenous: Constant, Limear Trermd
Lag Length: O (JAutormatic - based onmn S, max<ltlag—2)

T-Statistic P ok~
Soung mendaed Diickew-Fuller test statistic — 184 TFS= O O1436
T est critical valuse:s: 15 lewel —2 _FIOas2
S% lewel -2 57444
TO=s lewedl - 22172
=pAackirnmorn {1995 ) one-sikded pwalues_
Soug rmentded Dickeyw-Fuller Test Egquatiaom
Dependent Wanrnables:: DOLNIMNYSWY 2
P =thod: Least Sguares
Date: OAl 12,23 Tirree: 1&-47F
Sample (adjusted ) 1992 2020
Inciluded obsaservations: 29 afier adjustments
Wariable Cosefficient Sid. Error - Statistic Prol
™ — 1 0 —O.81e929 Q.12 7Fo9s —_ M2 TSZ OO =
[ O o813 7T O OE2047F D SDESS3 O Sao=
ST RERNDT1990™) O OO O-=-20 8 O OO03IS9E o1 133501 o S10S

R-=guarmn=d

Adjusted R-sguared
= E. of regres=siom
Sum sguared resid
Log likelimood
F-_-statistic
FProb(F-statistic)

O =81 OeS0 2
O 2FES2ZES
O 15872
O ES38 3T
T=2_W1TF 120
D OSE3I8S
OO0 1036

Fean dependasnt war
S D dependent war

Akaike

imfo critericn
Schwwar= criterion

Harmmam—Cruirmm criter.
Duwrbin—WW astsom stat

(o I B Lo b= T
D1 957 &%

—0O_FFOA TS
—D_ S 29032
—O.F2E1 78

1 997928

Ml Hypothesis: DI(LNIMN YYD has a amniat ro-ot

Excogenous: Constant

Lag Lengih: O {(Autcrmatic - based omn SIS, ma<lag—2)

T-Statistic Prolb._*

SAug mented Dickeywy - Fuller test statistic =2 3 3IAZTE T OO Z0
T e==sit crtical valuss: 12 lewe=l S ESTFazzZ=E

S92 lewsl -2 95T IFeT

1O lewel — 2 ES2Z2ZoaS
*pAackirnnmorn {1998 ) one-—sided p-wvalues_
SAaugrmented Dickey-Fuller T est Eguatomn
Dependent Warnable: D{LMIMMNW 25
PMethod: Least Sguarses
Date: O401 2023 Tirmee: 16250
Sample (adjusted ) 19292 2020
Inclhuded observations: 29 after adjustrmaents

wWrariabhie Coeffecient Sitd_. Ermor T—Statistic Proits

-0 81 1=F= o 1T&8F1 72

(m T T N S
=

L R e L

D O30S

—=2 F 3 3JET
1 _ sSEsSaes

OO 22
o150

R-sguarn=sd

SAcdjuste-d R-sguaresd
S E. of regression
Swum sguared resiad
Log likelibhoaod
F-statistic

Probh{F -statistic)

O 210310
O IS 8a59
O 153870
O Ee3Ig92S1
12 16272
18_F8a7 <3
O Do &2

Mean dependasnt war
S D) depaendent war
MAkaike info criteriocn
Schwwar=s criterion
Hammnmarm—Cruimm coritaer
Durbmm—wWw stsom =tat

(o I B o L= Ty
O.1 957 &5
— DB 59495
—O_.FAaAE S0
—0O_S0O9- 1
2. 00799 TS
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Mull Hypothesis: D(LHNIMNY} has a unit rooct
Exogenous: Mone
Lag Lengith: O (Automatic - based omn SIK, maxlag=2)

t-Statistic Prob_*

Augmented Dickey-Fuller test statistic -3 997508 o003
Test critical valuses: 1% lewel -2.64F7120

S22 lewel -1 952910

109 lewel -1.610011
*plackKinnon {19968 ) cone-sided pwvalues.
ASaugmented Dickey-Fuller Test Equaton
Dependent Warnable: DLW, 2)
Method: Least Sguares
Date: 0412023 Time: 16251
Sample (adjusted): 1992 2020
Included observations: 29 after adjusitments

“Wariable Coaefiicient Std. Error t-Statistic Prob.
e LR -1 30 0. 7203048 o.180188 -2 . 997503 Lo e Lt

0.363334

0000915

R-sguar=sd

Adjusted R-squared
S E. of regression
Sum sguared resid
Log likelihood
Durbin-Watson stat

Mean dependent var
5. D. dependent wvar
Akaike info criterion
Schwars criterion
Hamnamn-Cuinn criter.

0. 363334
0.1 57000
0. 690175
13053333
2 038434

O 196576564
-0. 831264
-O.F 84116
-0.815498

Js¥) Gl aie Inim sas o) j3a jLadl 07 Ggalddl

Mull Hypothesis: DMLMNIBY has a unit mnoot
Erxogenous:. Constant, Limear Tremnd
Lag Length: O (Automatic - based om S, masliag=1)»

T-Statstic Prob._~
SAuugmented Diickey-Fuller test statistic —F EBE2Z2TOE o2 1a
Test critical valuses: 125 lewsl —_ZI0D82a
52 lewel -2 5TA42484
109 lewel -2 221 T2E
*PlackKinmon {1996 ) one-sikded p-wvalues_
Aaugmented Dickey-Fuller Test Equation
Depemndent Warnable : LRI _2)
Method: Least Sguarss
Date: OS5 12/235 Tirmee: 1653
Samplse (adjuvsted )z 1992 2020
Incihuded obsaervations: 29 afiter adjustments
Wariable Coefficient Sitd. Error t-Statistic FProb_
LI IRA—1 —I0 S Sl S0 DO_1FFa=z=2 —F_SE2T7T0DE [ e lnly By ]
Lo 0O OSSS90 O O3ES55S0 1. Fr&e153 o087
R TTRERD ™1 9590™) -0 IO 23E2Z D01 8E5 -1 _2&6059 o216 7T
R-s=gquared 0O.3&S3239 MMean dependent war (o B B Lo [ =g |
Acdjusted R-sguarsd O 38058 =S D, depaendaent war o MTo25=1
=S E. of regression o oS35 17T Akaike info cribterion -2 0298 31
Sum sqguarsd resid O 1&135>=> Schwwar= criterion -1 . 85&853920

22 432250
S . 1499879
O ooD1T7maSs

Loeg likoelibo-oedd
F-statstic
Prob(F -=statistic)

Hammamn - {uinm criter.
Durin-vwvw at=s=om stat

-1 985535
1. 8S&090585
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FMNMull Hypothesis: DILMIM) has a unit mrnoot
Exogenous: Constant
Lag Lengih: O (Automatic - based on SIS, max<ilag=—13»

T-Statistic Frob._~
LAugrmented Dickey-Fuller test statistic -2 Fo9i1549 O_D07Fs
Test critical values: 136 leweal - EBETIZD
ST lewel -2 95T IFeT
T lewel -2 EZ22989
*pA@ckHFinmomn (19965 ) one—-sikded p-wvalues_
Aougrmented Dickey-Fuller Test Eguation
Dependent Warnable: D{LMINM_2)
Method: Least Sguares
Date: O41 2023 Timee=: 16:55
Sample {adjuwusted): 1992 2020
Inchuded acobsservations: 29 afiter adjustments
wWariable Cosffrcient Std. Ermor -Statstec Frol
LI —1 O -0 8T7TS286 D_17FS103 - . To91S549 oO_Oo0Os
[ Q. O0=22629 DO OoI1IsT 1S 1 _FSITOoE o_1871
R-sqgquar=d 0. 347245 MMean dependend war D DS T 0
Aqdjusted R-sguared O 323277 S D, dependent war o 1O02&551
= E. of regressionm o o=saaaa A kaikse imfo criteriocn — 2038975
L

Suwum sqguarced resid
Log likeelilnaoeaoadd
F-statistic
Prob{F-statistic)

O 192533
31 _S6514
14 ZFTFSE&4
(e Lo Lm g 1 =3

Schrwwar= criterion
Hanmnmnamn{uimnm criter.
Durbiimn-wW atson stat

= =
-2 0091443
1. FZ2A4508

Mull Hypothesis: D{LMNIMY has a unit rmoot
Exogenous: MNomne
Lag Lengih: O (Aubomatic - based om SIS, max=<lag=13)

tT-Statistic Frolb_*
HAoug mented Dickeyw-Fuller test statistic -2 A0S oo oo 1
Test critical values: 190 lewel —Z 647120
S lewel -1 952910
1T0%e laewel -1 & 10011
*PAlackinmon {1995 ) one-sided pwalues_
SAoug rmentasd Dickey-Fuller Test Egquaiion
Dependent Warnable: LI _Z2)
Method: Least Sguares
Date: O451 2,25 Timee: 1656
Sample (adjuwusted ): 1992 2020
Included observations: 29 afiter adjustments
wWariable Cosfficient Sitd. Error i-Statistic FProb.
L IRA—1 -0 . 5S8917TsSs D_159538 -2 49040= (o Wil =
R-sguarn=d O.30315 Mean dependaent war D ODnes 70
Acdjusted R-sguared O . 3031 S S D, depaendent war o 1TOo25=1
S E. of regraessiomn O.osSE91 Akaike info criterion —2 D232 TFT
Suwum =guared resid O _ 20SE00 Schwar= criterion —1_ 995125

IO E1Z297T
1. 7TS1T73IE

Log likelinosod Harmmam—{Cuinm cribaer.

Durbin- W atson stat

-2 OZTFSO08
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MNMull Hypothesis: DIILARNEBRM) has & urdt rnoot
Exogenous. Constanmt, Limear Tremd
Lag Lengith: O (Aubocamatic - baseaed on S, maxlag=0Ok

:08 (aalall

T-Statistic Prolk._~
Saugrmentesd Dickew-Fuller test statistic —i SaasD1 o_oO0o20
Test critical valuss: 125 lewel — _ZI0S98524a
=2 lewel S S T7Fa4=2a49
1O lewel -S> 221 T=ZS
=pA@ckiIimnmomn {19965 ) one-sided pwalues_
ASaugrmentsd Diickew-Fuller Test Egquaton
Dependaent Warnabls: DWLMEBR 23
Method: Least Sguanres
Date: OAF125/723 Tirrwe: 1 F 201
Sample (adjusted): 1992 2020
Inciuded observations: 29 after adjustrments
wWariablie Cosfficient Sitd. Ermor t-Statistic FProb.
L NER-T DD - ST 186 DO_ 1925038 — Sog4s5o91 Lo e Ew e L
L= O 2002966 OOoS1388 2 _ B9ET711 OO Oes
ERTIRERDD T 1T S990™) -0 OO=Sa 1 1 O OoO19S2 —Z_.3IG1988 o 0259

R -sguared

O =2 SREE =

Fean dependaendt war

Adjusted R-sqgquared
= E. of regression
Sum sqguarced resid
likelihoad

Lo L = s s iy |
O OoOFFs3IEe
O _1S&53206
A SBTFTET
1TZ AZFIET
O OO 1E3S

FProb(fF -—=statistic)

S D). dependent war
Akaike info cribterion
Schwares criterion
Hammam - Cuirmm criter.
Durin-vw atsomn stat

— O OO 1
D1 D3 B
—2_ 17840
-2 OZFXTFT o155
—2Z_ 1 ZF2151
1. D458 3ITF

MNMull Hypothesis- DLARNBRMY has a ankt root
Exogenous Constamt
Lag Length: O (Autcmatic - bbased omn SIS, maxilag=—0O )

tT-Statistic Frol_~
Saugrmented Dickew-Fuller test statistic — D5E8E858 Lo e L T o
Tesit critical wvalue=s: 1 2e lewel —F ETaI=ZZ
ST lewel —Z G TIFGeT
1O h=wel -2 E6Z22989
=pA@CcEFINMnMmor {19965 ) one-—sikdeaed pwralues
Soug rmeaented Diickeywy-Fuller Test Egquation
Depaendent Warnable: DLMNBR 23
FPA=theoed: Least Sguares
Date: D45 12023 Tirmwe: 17 0=
Samples (adjusted ) 1992 2020
Included obsaervations: 29 after adjustments
wWariable Coeffrcient Std. Error T-Statistic Prolb_
LS MAC— T 3D -0 TFSa8Sas O 185887 —=2 O SEB8SS O OOy
— O oS TF2ET o oZo9-4218 ZF_JIOE3II3I3 [ B bm e

R-sguarseda

O 37854

FMean dependend war

ASAdjusted R-sguared
S E. of regressiom
Sum sguared resiad
Log likelihnososd
F-statistic

Prob{F -=statistic)

O 3ISSSa>
O os3aes3
O _18Seas
1 _FEeaea3
TS AT7T23Z3
(o B Ta-Lu s g = ]

S D, dependent war
Ak aike info criternon
Schwar=z criterior
Harmmamn—Cruinm criber.
Durimn—ww stsomn stat

—0 OO =R 1
Ol 1D JS
— 2. 0S3I0Z0
-1 9587 34
-2 OZZADT
2. 0003
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Mull Hypothesis: DMLMNEM) has a unit rooi
Exogenouns: MMorme
Lag Lengih: O (Auubcocmatic - based omn S, maxiag=0)

T-Statistic FProb_~

Augmented Dickey-Fuller test statistic —Z D291 D02 19
Test critical values: 1% lewel —Z 5647120

S lewel -1 952910

1O =wel -1 &10011
*PAackKinmon {1995 ) one-sided p-wvalues_
ASaoug rmented Dickey-Fuller Test Egquatomn
Dependent Warnable: D{LMEBEM 2
Method: Least Sguares
Date: O4/ 12025 Timmee=: 17203
Sample (adjusted): 1992 2020
Inclhuded cobservations: 29 after adjustments

WwWariable Cosfiicient Sitd. Ermor -Statistic Prolb_
CLNSMRI-1T3] -0 ZZA4Z290 DO 1151 3% -2 0324941 D_oOS 1

R-sguam=d

Audjusted R-sguared
S E. of regressiomn
Sum sqguared resid
Log likelihosaoad
Durbin- W atsomn stait

gooo

12Z2TA89
12Z2TA89
OaeTSes
sl S Sy By |
26 83960

2 S3I07FI1T

Mean dependant war
S DL dependent war
SAkaike info criterion
Schwarz criternon
Hammnamn-COuinm oriter.

—D_ D0 1

O_1 1044865
-1 _Fa&=2041
-1 . F 34893
-1 FTETFT275S

WAR Lag Order Selection Criteria

Endogenous variables: LMPHH LMNINY LMNIM LNBM

Exocgenous variables: C

Date: 04/15/23 Time: 00:32

Sample: 1990 2020
Included cbservations: 27

& idial) Jalsil) Ldd) dadla
shalaill 4 5D 3aal) asd ;09 3alall

Lag Logl LR FPE AlC s5C HQ
o 25.11916 MNA 1.97e-06 -1. 786605 -1.594629 -1.729520
1 155.2656 207.2016* 5.32e-10" -10.01967 -9.0539795* -5.734251"
2 168.4109 17.52707 T.19e-10 -9.808215 -85.080432 -9.294454
3 185.1655 17.37513 5.63e-10 -9.864110 -T.368424 -9.122012
4 203 4144 14.99918 1.09e-09 -10.17884* -6.913253 -9.208406

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike imformation criterion
SC: Schwarz information criterion

HQ: Hanman-Quinn information criterion
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Date: 041523 Time: 30:59

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: LMPHH LMNINYW LMIM LNEM

Lags interval {(in first differences): 1 to 1

Unrestricted Cointegratiom Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Crtical Value Prob_**
MHone 0.911663 46 .56TTT 47.85613 0.0657
At most 1 0.456264 2578203 2979707 0.1354
At most 2 0.232221 8.112601 15.4947F1 0.4535
At most 3 0.015372 0.449235 3.841465 0.5027

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Micheliz {(19993) p-values

Date: 04515523 Time: 01221

Sample {adjusted): 1992 2020

Included observations: 29 after adjustments

Trend assumption: Mo deterministic trend (restricted constant)
Series: LNPHH LMINWY LMIM LMBM

Lags interval {in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob. **
Mone * 0.594848 66.68265 54 07904 0.0025
At most 1 * 0.504754 4048151 35.19275 0.0122
At most 2 0.430347F 2010319 20.26184 0.0526
At most 3 0122331 3.784089 9164546 04452

Trace test indicates 2 cointegratimg egn(s) at the 0.05 level
= denotes rejection of the hypothesis at the 0.05 level
=MacKinnon-Haug-Michelis {(1999) p-values
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Wector Error Correction Estimates
Date: O4/190/23  Time: 14:44
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments

Standard ermmors in { ) & t-statistics im [ ]
Cointegrating Eq: CointEq 1 CointEqgZ2
LMNPHH{-1) 1. 000000 0000000
LI {-1 ) (ol Lalnlulel 1 _ 000000
LPJIRAL-1 ) D 1F7FE3IS -1._514889
(0. 44542) (0.24795)
[ O 39881] [-6_10877]
LMEM{-1) - SE8Z924 0309564
(0. 40522) (O.22557F)
[-2_39108] [ 1.37280]
Eror Cormection: D{LMPHHY) DL IR ) D LR D{LMBERM)
CaointEg1 -o.oB8s461 -0 405594 -0 128673 -0 ovoTiI2
(0.04155) (O 10377 (0066 19) (0.OE9422)
[-2.12898] [-3.90874] [-1.94405] [-1.01855]
CointEqg2 -0 1 5ZF970 -0 712996 0. 197153 -0.Z1F77E4
(0. 0OF263) (0. 18637) (O.11888) (0.12469)
[-2.06310] [-3. 82564] [-1.655842] [-1.T4642]
D LMHPHH{-1)) 0. 188054 -0 ETB9ST D.00TFE12 -0.549226
(0. 19157F) (O.47542) (0. 30516} (0. 32008)
[O.&F727] [-1.241917] [ O.0Z2560] [-1.7T1589]
DLW -1 -0 120801 O._0S000E D.O17F73I8 0. 229573
(008568 ) (0.21398) (0.13649) (0.14316)
[-1.40984] [ 0.23369] [ O.1Z2996] [ 1.60360]
DL PIRAC-1T 3] 0. 0858288 -0.041151 00425822 -0.3865368
(O _15684) (O 41664) (0 2657T6) (0. 27Ta75)
[ 0532791 [-O.09877] [FO.16113] [-1.38608]
D(LMNEBEM{-1)) 0.193914 05347649 D.Ee0TEE8 o.009331
(0 11766} (0. 29382) (D_18742) (D_19658)
[ 1.64816] [ 1.82004] [ 3 242361 [ 0.0a747]
R-squared 0.322285 0. 565853 0. 458144 0.360537
Adj. R-sgquared 0. 1748955 0. 4T14T3 0. 340345 0. 221523
Sum =q. resids Q.04 1TT o.28797T9 Q. 117169 0128905
S.E. eguation 0. 0L4B0T O 111897 D.OF1374 0.0T4864
F-statistic 2187511 S5.995485 3.889343 2.5993530
52 26809 25 TFT2713 38 78661 37 38245
-3 190903 -1.360492 -2 259766 2. 164307
Schwarz SC -Z . 20z&014 -1.077F&03 -1.97&6877T -1.881418
Mean dependent 0.027118 00545349 0.033188 0. 129514
5 D. dependent Lo G B8 = bc b Do ] 153916 D OBTETS 0084549
Determinant resid cowvariance {(dof adj.) 4 1SE-10
Determinant resid cowvariance 1.64E-10
Log likelinood 162.0854
Akaike informmation critericon -8.97 1405
Schwarz criteriocn -7 462564
Mumber of coeflicients 32
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Pairwise Granger Causality Tests
Date: OS/1O0M23 Time: 12:55
Sample: 1990 2020

Lags: 1

Mull Hypothesis:

LMNIMY does not Granger Cause LMPHH
LMNPHH does not Granger Causs LMNINY

LMNIM does not Granger Cause LMNMPHH
LNMPHH does not Granger Causs LMNIM

LMBM does not Granger Cause LMNPHH
LMPHH does not Granger Cause LMNBM

LMIM does not Granger Cause LMNINWY
LMNIMNY does not Granger Cause LMNIM

LMBM does not Granger Causs LMNINY
LMNIMY does not Granger Cause LMNBM

LMBM does not Granger Causs LMNIM
LMNIM does not Granger Cause LMNEBM

Obs F-Statistic Prob.
30 144023 02405
026467 06111

30 4 57772 00416
1.57924 02196

30 5.05671 0.0329
2.62684 0. 1167

30 8.64568 00066
124427 02745

30 19.1442 o002
1.7¥5961 01958

30 121985 00017
219214 0. 1503

Zigalll Aadla jLid) gadla
gasaillsaagll i jlial 113 Gala

Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.5

0.0

-0.5

-1.00

-0.50
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WiEC Residual Seral Comedaibon L Tesis
Dabe: EMEEI TIme: 10055

Samgie: 1990 2020

Included coeervatlicns: 20

Sl Fry-
= =
Mo sarisl
CarelE-
fion at k=g
n

Lag LRE" siat ot =1 Prob.

1 14. 75085 16 05430 0223181

(16, 52.6) 0.5458

okl pac Olidl 15 Gald)

WEC Residual Heteroskedasticity Tests (Levels and Squares)

Date: 05/M1M16/23 Time: 10:57
Sample: 1990 2020
Included observations: 29

Joint test:
Chi-sq df Prob.
1382758 120 012186
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rthogonalization: Cholesky (Lutkepahlil)

HMNull Hypoithesis: Residuals are multivariate nrormal
Date: OSHI15623 Tirmee: 11202

Sampls: 1990 2020

Included obssrvations: 29

Coompeoirreremt Sk == Chi-=aq AF Prok. ™
L —D_OZ2&1 1 OO 120 1 O Sa 8
= O OO1S2Z23 1. 12E-05 L O . 9973
= L S e S o . SEe1115 1 O 4538
- O _FSo00E 2. 784437 1 Lo Bw L= Eoe )
Joirvt = _ IS0 TS =1 0O SO0
Compeorremnt Hurtosis Zhi-=q aF FProks.
i 2_3ISSZIAIS 1525688 1 O . E9s1
= 3 _O0803ES o_O0Ts24a 1 L0 = et = £
= 2_ 200801 O Frri1TFas 1 O 37a7T
= I _TFTESSID D FS1S5249 L 0O _3I&SS0
Joiirnk 1. 8583701 - O 73T
Coomporremnt Jamue-Bera AT Prokb
L O_1S5S7FFos = 0. S9=a>
= D OODTEIS = [ lie= L= LSy
= 1_332900 = O .S132s
- 3 _S53SOs2 = Lol Bl s g
Joirwk = 03405 = O.FSsS3s

Approximate p-wvalues do ot accocount for cosffcient
Estimaticomn
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

2020 Ae I 1990 L (e Fsl jall ApabaBY) ) paial) o g 117 Gl

Phh

7261,12086
7432,43094
7536,12298
7517,97335
7389,72175
7546,16681
7627,85296
7865,06097
8845,16685
8713,02497
8286,02765
8862,47944
9264,73584
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