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Slasles jlas 1 HQ .Schwarz wlbesles jLes : SC .Akaike wlosas JLas tAIC (EViews 12 Jlazaly (Il slasl (e 1 yeaad!
beedd 2 @5 e Jw * (Hannan-Quinn

T2 52U iy S LY 7358 en AL el (3 LUl 500l ol e bl Joddl I e
VAR (2) @0 12V z35m JoW) 3gadl s o 031 . p=2

VAR (2) S\ jlaoutl 23505 124 03y Jouond)

LREC s~ il LGDP mldi jacd) et
-0,637 0,293 LGDP:1
-0,632 1,418 Cadgie € aglax]

-3,032%** -0,258 LGDP .
-3,469 -1,443 Cdgie T ailax)
0,231 0,021 LREC i1
1,427 0,632 Cdgio T ailax)
-0,078 0,043 LREC >
-0,469 1,255 Cdgio T ailax)
8,448* 2,245%* C
2,038 2,642 Capdgin T aslax

3,494 0,545%* LK
4,071 3,099 Cadgine T aslas)

-28,789** 7,451 LF

142




(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

~2.509 3,168 civsin taslan

0,598 0,973 R2

Agad! ol a1 3l Ll Lo %0105 %5 01 wee apalt Jo Jus * 5 ™5 ™ (EViews 12 Jlexzal (Il sl e - joazal!
11,701 & %10 Syl s 2,048 & %5 Skl Lis 2,763 & %1 Gyl e Cplignn € LaxY
ol Azl Sl al) O ary Lol 0,59 11 236 6 (R2) syuoedd) Lol 23 OF oS5 J g Z o

o B gl s Al Baoml)l S 5zl (pine OF oS ol azeS” (LGDP) 398 meiles shan Lok
Ul Ylgzaly SNzl 3S pde J) arly Ly Bigimn p 23 b 3 U (0,632, 0,021y o555y 354
599 b ol sale] Wapl) St e gt e (3Ll 52 538 (2 oaloy Y (sly 5 3 33l
JS 85 il e Bzl ads 35 (a1 0l 3 Lgalos B e b M) ol DBl bl peali )
«(salaheddine & mohammed, 2018) s (de Oliveira Noronha, Zanini, & Souza, 2019) .
s (Adams, Klobodu, & Apio, 2018) 5 (2019  kieg) e IS auls wils a2l 2k KT LS
o JShels ml o ae p)les BT LS ((Chien & Hu, 2008) 5 (Apergis & Payne, 2010a)
(AMIi, 2l G e 2ieze 89 (2016 ayl55) 5 (Hassoun, Mékidiche, & Guellil, 2018)
b o S 5 35 b e 35 (U5 ) BLs) . (Ocal & Aslan, 2013) aulys ins Ssy 20174)
Aty 5LV &l ae 35z () Al 3,8l a1 AU e el ol ATl 5l AU ol JW
JS hlys s e 345 ozl sda cade famadll U e Ol Ol 15T s o B 1ty Al A
.(Rafindadi & Ozturk, 2017) s (Al-Darraji & Bakir, 2020) .-

Wy Lgnn (=3,032) -2 alamll) (3 a1l 540 o1 S35l 087 (b5 azeS” (LREC) 354 (3

sy Il fulas t=T1 5780 3 IVl s s Soonll ULl wa )l e JMeae¥I W oy L L
e ) oda OF VI () 57a)l oda 3 8 Jgendl wMdadl gt 2V L & (0,637 ssims
3l BYe g (gime dmlsll 3 Al al ol JW W ke OF >S5 LS™ (Sadorsky, 2009a) s L

ety Oluled) dms ssdmll GUBUall dgmrgll (Aoly desas) Zx.,p-‘ﬁ!\j ) ohlazmay) ) ) REY
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G 2o Sldly Sl US ad ) Sl 85I, Al ) Bygie gy L JIH s (3 jleize S dnmid)
adonrl) Bl LSS

VAR (2) zhsed oald! Jebow Jaiors msadl J1gs .5.1.3.3

ehinly U il (62 W) ol e Lo s pine U o pmn g Bedall BT 2tV Jlgs s

domgy o zgad) (3 SRl B 5 a5 OF (K6 gl 2 W) oolpad) Calad gal) L as e aelis b
By s dadall ST A gl ey (gylme LA s asall T A8 Wbyl el T o) ooy o
Rado 5l Jlpie pd 5V magell ddlnll i) o ee IS Bl BAS BV Jlgs oSy By
prial) el Y il I DU e oS ) g o 5V 3sadl lpine e i T (3 e L
G ) e (3 Lo e (3l Aed) 2L S BT LS (2sad) (3 bl gl el f s s

:JL,:J\ J?l; J}vb.-j Bl ! J\)J Cﬂ:; L}‘Ll L«.}j (SI>~ L;& J.{dfy‘ Q\ﬁiﬂ\

VAR (2) C:M dbuaty! d\jé :25 ('5) Jj.\:;‘\

LREC &t LGDP &)
LREC LGDP el LREC LGDP !
0,4444 | -0,0026 1 0 0,091 1
0,5472 | -0,0614 2 0,0093 0,1178 2
0,5300 -0,368 3 0,0334 0,1007 K)

EViews 12 Jlexzal; sl slie) e bl
el izl LGDP s aadall Of @ W el padl @l 3 BV lgs b Jlaszaly
0,368, -0,0614 (-0,0026) ., LREC s ,$ S5 (0,1007, 0,1178 0,091y
@ b Sslel pflns boa wiladl) ol ol ke 3 LGDP U W1 c3d s 3 o &l
LS U 35S Y cllasly 62V @Bl e 33l L) glsk kel 5l Gl Sl V)
40,4444 1z LW 5 3 LREC e tedall 2y . 3 & dedsnnd) dodmd) 12 GBI s
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

2 Al 3l aaml) BB DYgral Jalas Bigine pds we llen L 1iay LGDP e )8 Y U S
(0,5300,40,5472) 2oz LREC Lo aeda)) «5lS aib ey 1510 57l laz Ld W (LGDP 73k
il LRECU gla) U 36 o 3 l2f &y L5 Je 0,033450,0093 , LGDP e ;5 &

RESJ eI
VAR (2) g3ged cnldl Jebows Jgior 126 o3 Jgan
LREC J sl ol LGDP § ool oo
LREC LGDP o LREC LGDP Ll
99.99638 | 0 003622 | 1 | 0.000000 | 100.0000 | 1
98.36664 | 1.633362 2 0.958429 | 99.04157 2
61.86023 | 38.13977 10 8.029530 | 91.97047 10

EViews 12 Jlaszoly Ul slast - 0 ydeaad!

0ly Y0100 sy avs e tozes d5¥1 35400 3 LGDP )l 0F L35 bt JE Jgor ils IS
s 3Ll (3 olgd 200,70 sy 3l spd) s sl st gy J=us LGDP I 3 LREC J apls
G @ Basomll Sl el ks W oSy b Ms 3,20 3l I3 908,029 ] ez 2adazie
2030 a S wlall Jla 3 odmall U adles 0 %027 i ] Syl

VAR (2) g33e iyl izl Syl .6.1.3.3

VAR (2) g3 dyl it 113 (3, JSCad
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Inverse Roots of AR Characteristic Polynomial
Roots of Characteristic Polynomial

1.5 Endogenous variables: LGDP LREC
Exogenous variables: C LK LF
1.0 Lag specification: 1 2
Date: 12/14/20 Time: 15:03
0.5
Root Modulus
0.0
0.482732-0.593772i 0.765242
-0.5 . 0.482732 +0.593772i 0.765242
) -0.220471 - 0.458408i 0.508670
-1.0 -0.220471 + 0.458408i 0.508670
-1.5 No root lies outside the unit circle.
-1 0 1 VAR satisfies the stability condition.

EViews 12 Jloazaly (Il slasl eyl
o 3it L s sasgll 5 =l <& (LGtkepohl, 1991) J &) aa¥) jlas) o8 o of s
Sl Bzl s o oty OF (K6 1 e 390l Mn O gm 1lag WAR (2) 358 2!

VAR (2) z3sel &t gt sllastU 11 L3y LM et 127 o8 Jguond)

Fisher Jl>Y! LR JlY ) s
0,1510 0,1507 P=1
0,9474 0,9474 p=2
0,9136 0,9136 pP-3
0,5333 0,5330 P-4

EViews 12 Jleazoly CIUall slas) - 2yl
Lseds & (%0105 %5 1) astasY @byl 0 xSTLM sl dileadl oYl Y1 8701 Lm0
VAR (2) z3se algiall a3 315 L3yl sgmg pde e a5 &) Eendal) Bz dl) Jod )
VAR (2) CA}Q.-U t.;"ﬁ'u‘ @”:J‘ g 28 95) Jj.\aJ\
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JlaY! Jarque-Bera isla>|
0,9693 0,0624
0,6941 0,7302

EViews 12 Jlaszaly CIl) slael e 2 jdaaall

Lis el el VAR (2) 396 sl sl 255 L5 Jarque-Bera oYl of Joad! s oo
(70105 %5 Y01y wslay) ol IS

VAR (2) g35ed Lasdl s bl b3 jlast 129 8y Jutand)

JlaxY) Chi-sq Lz asla>)

0,2751 40,59

EViews 12 Jlaszaly LIl sl s 1 yeand!

Syl S e VAR (2) #39eil) Ll > -yl ol abp iy Chi-sq Jlez) O domzd) od ons
(7010, %5 01y ool aslasy)

resally el el B ded) B HLr1 7.1.3.3

el gl b Granger J it B jLasl 130 43y Jundl

Jlz=Y) idlaxY! ) 25
0,3105 2,339 LGDP I LREC » w3
0 14,863** LREC ' LGDP » w3

EViews 12 Jlaszoly Ul slist - 0yl

S U e A g o) (3 B sgrg ) padl) (sl (3 GrANQer J ded) B Ll L]

Slabll 25 Gl o 3y bl B e 35 Lo Wi dlgll 3 all Samrl) ULl Sz ] ey
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Plall slsenl & U Jpeall Gl c i B j3las 3)1s) Cans ] 3sm Bl o g 531 1 OF ) 221
oda S L adlSy 35S llazial s @) saiomal) Sl £l (3 Redsend) dnadl SLddly )
S ) RsladVly W olabos) s 300 Lenai Aol 4 gl 511 3 B e g ol i a1y 2ozl
(salaheddine & mohammed, a.))s ims xo 345 Gl oda (I3 1da LorshSS § Ol a5 o
(Mbarek, Saidi, s (Rahman & Velayutham, 2020) .+ JS aul)s w5l ae liad) 2,65 2018)
(Armeanu, Vintila, & Gherghina, s (Khobai & Le Roux, 2017) s & Rahman, 2018)
(Amri, s (Hassoun, Mékidiche, & Guellil, 2018) . s a.),s =w oS Ul Ls2017)

.2017a)

Jushalt suadt 3 Breitung-Candelon J ded! B3l jlast :31 3y Jguandl

-Hiwd | w=3 | w=2 | w=1] w=0 3371

6,00 | 1,7731 | 1,7731 | 1,7731 | 1,7731 | JLREC .. 55w
LGDP

olews 3| 0,4121 | 0,4121 | 0,4121 | 0,4121 Jlaz>=Y!

iSlax!

6,00 | 4,6128% | 4,6128* | 4,6128" | 4,6128% | 1l LGDP s @)l
LREC

Slges 3 | 0,096 0,096 0,096 0,096 Jlex>Y)

iSlax!

STATA 16 Jlaszwly LUl slast e 2yl
s>y A e 04 & Lokl ull 3 Breitung-Candelon J il 91 L) mls I
33uoml) LUl gzl dze ) Jgoslly CenlEV) S8 0 332 OF Joill LS Ly ol s 3 US55 51
STy el Blasg aa)l jees (il ollezal ) zls Lokl sl Jo Gagaadd (e3LlasV) sad) jids 15 3

9 « (Ocal & Aslan, 2013) 5 (Tuna & Tuna, 2019) .+ S aw)s w5l e 345 Gl o (3p
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(Magazzino, s (Mele M., 2019) oo [S7au))s mils Koy (2016 clanldl sy 2ulys 2mss s Bt
.2017)

(REC) szt Bl S¥gzuly (ANS) Juaodl Slall ja¥1 oy B : SW1 23501 .2.3.3
Bl IVgzl ol 3 Al Jaall Blall SVl c BV ez ) sl (3 3l e 32
U KAl 23sad) o end) (S ALl Al By Sl s al) b ol U Wy sl s Al sl
ANS =f (REC, K, LF)
PV el e Al 2SS ol e el Jtsl ag

. (11)
Lo I a5l Jaald slall sV sy e 0 LANS,

LANSt =C +0(1 LRECt + azLKt + 063LFt + gt

oI5 aslgl 5,8 Badmel) Bl Igzal vxlesd 0 LREC

R Y gl 5l Al el JU W) 5SS ey 6 LK

daad I daladl W a2 (LFy

K &l olpadll ales 281

el o ¢

DAL el A gag ol e ol Z3sed) 1 Sl Tadl o Szl el e e gy
L) slox Y1 of SUL s o e gms LaST (oS 350l

S Ziell Ldo gl Lilam) @81 132 By Jour

ANS K LF REC
Mean 884.2930 | 1084.728 | 0.296012 | 0.001771
Median | 790.7634 | 1039.963 | 0.298644 | 0.001603
Maximum | 1510.248 | 2022.287 | 0.314689 | 0.003874
Minimum | 468.8779 | 364.9589 | 0.271151 | 0.000415
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Std. Dev. 305.7444 | 618.6909 | 0.011466 | 0.001004

Skewness 0.531348 | 0.037500 | -0.661629 | 0.731893

Kurtosis 2.052568 | 1.255575 | 2532255 | 2.866180

Jarque-Bera | 2 111407 | 3.175671 | 2.051870 | 2.250599

Probability | 0.347948 | 0.204368 | 0.358461 | 0.324555

EViews 12 Juaxiuly allhall dlact (e 1 jdaal)
o o s Jarque-Bera Ll Blaa VU Lad o o el ajsd) s olpall sda 38713 Lo 33ak
o5 Ol OF e a5 &) (h0 aez i) Jsd sm L 5% aslam Y1 o 5T oVl V) et OF amils I3
Dbl plisal psiie o Ly ((Parametric test) aselakl hlas W Jlaszul oS4 4y el wjd)

LY oBdle =) Pearson
S 350l bLsy¥I idgian 133 o3, Juandl
LANS LK LF LREC

LANS 1 0.761548221 | 0.841354737 | 0.154692549
4620348 0125718 2496684

LK 10.761548221 1 0.742146857 | 0.365598837
4620348 535198 4127222
LF 0.841354737 | 0.742146857 1 0.281072682
0125718 535198 431337
LREC |0.154692549 | 0.365598837 | 0.281072682 1
2496684 4127222 431337

EViews 12 Jleinly Q) dlae) (e 1 jaall
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(K) comedt o 3,bs 458 15 Sl 0L ey PEArSON JLat! Jlamily LU Y1 B3 Jgar S5t oo
ol Jlelyy daladl o)l s pran 3 Bdg T Ty dmse B3 Sla T (ANS) 5 (LF) ool s (ANS)
i (REC) yizeld deaddly Loty algl) 580 Juakl 3Ll sVl oS3 s &) 05 Cogne dlgll 54l
el 5, all Juall Blall sVl me b Adas LSy 45 b e
Lol Zhgedl Jos 1.2.3.3

dall 5l Juall L) St aWlg domloll 5 Al sadal) lBlall Mgzl pad) Jo S5 Coan LY s 3
B e ) Sy 2350 (3 (Control Variables) saslud) wolpadl 2Lo] @ dhlld plal oy paceS”

13y JQ;;J\ &

Juaedl Ll jl=a¥lg Sadomsed) B Sgaat BN 114 o3y (Sl
I K
LF

Ul el et ydeaad!
PV el e ol e amle gl Jls) e sl LSS

LANS; = a; + ¥ by; LANS,_; + ¥'_ ¢;; LREC,_; — d;LREC, + a; LF +
BiLK + &peeinnnn.... (12)

gl Sl 230 L) (U1 i badayy cvar GV SN 2358 @0 (o pa dalal o

L A oS Bygo gl ygukondly Bygiogll youondl jlast 2.2.3.3

151



(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

bl i b ¢ (NG & Perron, 2001) § JSKA1 oSl 35y Doy Bugdomgll jpadhl Loty Tz
(Zivot-Andrews; Perron) J JSGA oSIL gl il

caldlg ‘alaj\ e Y CJ}MU gl yododdl ylest 34 p—éj Jgeed!

MPT MSB MZt MZa O el
21,087 0,308 1,188 ~3,847 LANS
8,37 0,214 2,332 ~10,90 A(LANS)
8,596 0,21 2,29 -10,78 LREC
8,855 0,22 2,26 10,30 A(LREC)

,MSB(0,185) ,MZt(-2,62) , MZa(-14,2) : » %10 sl s 21 )l EViews 12 Jlewzl JUall slael o 1 jaaall

tor %01 Gzl s i A1 2 (MPT(5,48) ,MSB(0,168) ,MZt(-2,91) , MZa(-17,3) : o %65 skl s v 1 o)l <MPT(6,67)
MPT(4,03) ,MSB(0,143) ,MZt(-3,42) , MZa(-23,8)

Bgdsll ekl HLasY LaV) B AL o (Syred) e it pb il OU gy (Jadd) D s
C,qu\j fw\ oL, CJM

bid coly z3gedl] dgugll o) et 135 W8y Jautondl

MPT MSB MZt MZa O il
2,15 0,48 1,03 2,14 LANS
2,27%* 0,208** -2,345% | _-11,25** | A(LANS)
2,97%* 0,218* 2,07* ~9,46* LREC
2,32%* 0,21** 2,29% 210,54* | A(LREC)
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L bl Il e %0104 %5 D01 we 2y e Jus ¥y ¥ T (EViews 12 Jlessols (Il slae) e ydeaal!
(MZ1(-1,98) <MZa(-8,1) : » %5 skl s 20 1 &l (MPT(4,45) <MSB(0,275) <MZt(-1,62) MZa(-5,7) : » %10 sz
MPT(L,78) MSB(0,174) <MZt(-2,58) <MZa(-13,8) : » %1 yzdl s i 1 .3 {MPT(3,17) <MSB(0,233)
JUal) Blall sVl L1 @by )l b (3 dadall B il by 3hald) Bs )l o8 ¢ al LSl
(JoVl By il 3y Somad) (38 an gp AxTgll 3 AU Bademall ULl IV gzl gk Al Lasy cds-1g)l 5 4l
(Zivot & Andrews, 1992) cpi=ll JSGA1 uSL gl jodd) jLastly il sl o ST (2 03]

.(Perron, 1997) Lzl psiiw Ladm &

S S gt yauell Zivot-Andrews sz :36 43y Jgud!

e N N EEE ROV R P 1] S isla>Y! )
Sondl s | ol s | sstudl wie g&cé\
%10 %5 %1
2007 | 4459 | LANS
2009 | -6,759** |A(LANS)| <y
482 | -508 | -557 | 2003 | 4672 | LREC S
3 LuL
A(LREC) W
fbd\ o\;f}!\j
2012 | 4118 | LANS
2008 | 5906 |A(LANS)| <y
411 | -442 | -480 | 2015 | 3702 | LREC S
3 i
A(LREC) ,
rbd\ oLy
Las
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2015 | -4,069 | LANS

2009 -6,643*** | A(LANS) SN

458 | -493 | -534 | 2003 | _420 | LREC | &
3 Bad
2009 -4,079 | A(LREC) | .

sl e %0105 %5 01 we gz Jo Jo5 ™ ™5 ™ (EViews 12 Jlaxzaly CIUall slisl e 1 ybaod)

(1) JsY) lgall dis it dxlgl) 3 al) Jaall 3Lall s e OL gpludl Joadl J8 e Lo

@ < g aslasV) 4L s S el s 0b Ls 2009 5 2008 ) G sgmse JSKA1 S

Uy Jgsdl oo alila jslan W 2l Joll OF o2, (Sharma, 2010) il coeogl 18 o il sda

(LREC) sk il Lozy . Jaald 3Ll a1 e Lk 3T 039 25V odis 03T T Y1 5,873 Jle g2

sniaS adl asf e O Lemdoy 25k O (Zivot & Andrews, 1992) L=V e ¥ oYU sda b

Sy LV s ails asT ey Ling sl 1A plad) sV &)l al pieg ot i) (SCae Sl (solf
LM L) L) Tl ol Tadt s e e

IS S gt gt yadald Perron jlast 137 o3y Jgand!

do ) ) | s ) A | d A S isla>Y)! <l el
ol s | ol s | gl s L}{?&\

%10 %5 %1
2006 | -4384 | LANS
2008 | 670" |A(LANS)| <y
529 | 559 | -6,32 | 2002 | -4567 | LREC S

2000 | -6,733** | A(LREC)
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)

(\.J\ a\.ﬁ,—ﬁ[\j

2012 -4,148 LANS

2007 | -6,308"* | A(LANS) S

448 | -483 | -545 | 2015 | -3.935 | LREC S
3 &dsd

2014 | 6,623 BLRE)|

.

2014 | -4,409 | LANS

2008 | -6,723** | A(LANS) LS

492 | 523 | =592 | 2002 | _4374 | LREC | &
2 &ds

2000 | -6,641%* | AC(LREC) | =~

s e %0105 %05 01w ayhama e Jus * 5 ™ ¥ (EViews 12 Jlaszaly (Il slas) e ybeaadl

s 0L absas ¢ (Perron, 1997) JSKA1 oSIb aypamgll joudd JLaxY gl Joddl IS e

1Y 055 39 20095 2008 sl o s3mse JS Sl [y Lo 0y a1 ae Jzes (LANS)
s Loyl 5 Aol 5all Sadmall SBL Sgza) pial dddly @ LS s sy Ol aT 23LasY)
S oS oy gy gl k) Ly gLl LV (3 ale DT S 1(1) sY) B i) e
) O 35mme S Sy 1(L) L5V By, wie Jzs (LREC) 031 < (Ng & Perron, 2001)
2000 2 3 a9 340 s3umll B IDgzal & 2L la 0L oS s gy 20145 2000
o) 1SS Bugzed) (1999 e ) 0 40 (3 85,090 sipadl gl coledll 3 ad S Gl e
JlarzaV) e ol Ly it o abailtly Lol e g STU gy saumal) ULl 2ol 23Uall (3Disl)

2 ) Bl g Vs Sadmte B ploily A1 s 2014 i 3 ¢ el ol @ )
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(Feed- suu 43l b Jlos| Ledgle & andl s 3 oSl &g (3 o L (g53llall Dz pllss
ool GBS Il a3 (o8 Bened) B e (FIT) 2 235445 in Tariff , n.d.)

2&5113.!& J...féjr,}g d.n\)'r.d\ J"‘w‘ b 3233
.(Gregory & Hansen, 1996)

B S gzl el S et 138 4By gl

O o I S POV R PP PO [ S N isla=Y! z3Ld
Syl s Sondl s Syind) s g&cé\
%10 %5 %1
2003 | ADF--3,39 | 1 zssd
4,34 4,61 513
2003 | zt=-3.46 |
S S
-36,19 -40,48 -50,07 | 2003 Za--16,70 L et
2006 | ADF--4,93 | 2 zssu
5,24 ~5,50 ~6,02
2006 | zt--5,03 | -
S S
5331 | -5858 | -69.37 | 2006 | za=2571 | =Y
s
2013 | ADF=-4,51 | 3 z3sd
4,72 ~4,99 _5,45
2013 | zt——4.60 |
S S
4322 | -4796 | -5728 | 2013 | Za-—-25,04
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slVly ol

ol

STATA 16 Jlaszoly Ul slast - 2 ydeaad!

i b il e ST IKr S 55mgy palil) LS ) Slslan) ao ol 2 Jadl I e
oSS BMe gy ¥ g Lk b Bl Bem ) b OF Lo ¥ LT g g ALY bzl ST ie
Cm BN ol B G SIEYI 2358 1) Tl AU o (3 031 hgedl Ms (3 IS S 3 gmmgr sl
Al 3l Bl B Mgty dlsll 5 a0 Jaall Blall sy

S 3gedl drdes 4.2.3.3

b T e i o e ol 48 00K ) a1 2300l polas jld (I 23sed) B Ad Wyl |3

(P) ) )3 o Ly

Jeet) z390d) Hlet palas :39 Jgund

HQ SC AIC TR
1,192 1,426* 1,127 P-0
1,346 1,735 1,238 p-1
1,270 1,816 1,119 p-2
1,018* 1,719 0,823* P-3
1,373 2,230 1,135 P-4

Slasles jlas 1 HQ .Schwarz wlbesles jLes : SC .Akaike wlogdas JLas tAIC (EViews 12 Jlazaly (Il slael (et yeaad!

el 2 35 e Jw * (Hannan-Quinn

ST 3 =l ampy Gl ALY z3sed) sp AL sl (3 LU 35 ol e @ Jedd) I

VAR (3) ghll gVl =3ges 3l 230l s v 031,p=3
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

VAR (3) S\ jloutl 23505 140 o3y Jouond)

LREC st ik LANS sl el
0.324 0.0739 LANS, ;
0.356 0.3011 sy t iglany

~1.906* 0.0642 LANS: ,
2.272 0.2840 syt t iglany
~1.266 0.173 LANS, 3
1,517 -0.772 sy t iglany
0.0215 -0.072 LREC:
0.097 1.204 sy t iglany
0.134 0.077 LREC:,
-0.659 1.418 sy t iglany
~0.482 0.1205* LREC: 5
2,024 1.878 sy € aglany)
~2.895 0.1251 C

-0.5275 ~0.0846 sy t iglany)
2294w 0.0925 LK
3.723 0.557 sy t iglany)
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

-13.88 24.614%** LF
-0.569 3.744 CIETEYCI o VT
0,657 0,884 R2

Agadl ol ax bt 3l s e %0105 %05 D01 wie apall e Jos ™y ™5 (EViews 12 Jleazal (Il slasl e ydeaall
1,717 & %10 syl e (2,074 & %5 skt e 2,819 & %1 Gomd) dis cubign €LY
Aadl) GU 5 (R?) o) Jolably ciygins LelS o 2350l ¥alas Ol ez jadll =390l IS
2358 IS0 el 858 Ry s Wil el ol Lee 0,60

=T alomdll 3 dmlgh 5,0 Basmal) DUl $Dgza) saze O b pizeS” (LANS) Il 2396 & Lo
bl s ¥ B W 3 (3 sl S Al 0L bezgs ((0,072) i 1y oo JTU S
Bygilal) (lsdl) e U1 g BN A 0L el s (g G izl e Slin 0S5 S 35
O t-2 akd (3 ¢ gl pladll s (3 Lozl ) duls 2ty B sda ik 33 Sl V) 2455
b g S Sy deonns Bhnzy Slgzad Blal OF 357400 s (3 L cSgine b S0y Cmge ST d Lol
Lorse O™ Jolald 0L g 03 alad (3 Leny L) e alablsbly asloll 5 il Jaad Blall sl ad S5l 3
Caw t-3 dad 3 aslg 5 sdsll B BMgral (3 sy ded 5305 f 010 syl s Lginag
U (A w3l e BBz Bl o OF 12 0,1205 s a1l 5 A0 Juall 3L Y1 &gy e s
(S T Jolan e s dlgll 3,00 Joll BLall LoVl B o w e 855 3as deses Y
g degd e s ST Ala 05K W8 sasal) B 3 plaly Jle Lozl e 01715 es U e
i) Gl AT gt Sty Lizad) (3 ssillall LAl ald sg2 51N 0SS a8y Azl deasd)
oSSRl pe Lemlie Sh LS ((Sari Hassoun & Ayad, 2020) auls wils ae 345wl oda
s (Boos & Holm-Muller, 2012) s (Behboudi & Moosavi , 2014) s (Blum & AL, 2016)
-(You, 2011) 4 (Behboudi & AL, 2017) .» S au)s =i Sey «(Dietz & AL, 2007)
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

ST AT st s ssmny Comse Jalao U gl aolall 5330l e b Byginn pd 8 oMaladl & Ly
Jlaadl saa) ladl) 3L OLs 0T Y] 24,614 s, (LANS) %91 3 a5 Caw (LF) & 5015 2l 305
Lede Jamadl) dmzll wd Y a5 il Jasll lall sl e olg) IKey g @) sk

Al abalas -2 ald (3 sl 5 Jaall (3Lall SLesl jise OIS (b paneS (LREC) 3501 3
ik (LREC) gl 208 (o i 3anly 6 (LANS) 20 3 5300 51 %05 s ie (i
Bl o) (3 Ly g3 (35 OF eSS Y A (3 dlgll 54l Juald (Ll Y1 0L beose 1,906
P e s Slalw m SlorgdoSlg Saad) Bl (3 Sl 3 b e (51 Bl plas (3 s3]
sdomll L)) jslas

omgr Jolan W lly dmlgh) 5l sl culdl JU ) 2ed (sde b g pb g OOl Ak Ly
A 0k e 2,294 20 (LREC) w0 & L8] 35 (LK) Bg00 & 3501 6T 0T gt e (5imay
s & ) Bl ed By il el (3 ool SBLa plesl amtd B2 Sl VU gk
sl Sty Batomall Ul SV gzaly szl

VAR (2) z3503 ool Jolos Jgurg Dlonsat) 155 .5.2.3.3

VAR (3) C-b}q.-U dbuw! J\j.b 41 ('5) Jj.bd\

LREC &t LANS &l
LREC LANS Ll LREC LANS Lot
0.481 0.027 1 0 0.130 1
0.010 0.042 2 -0.034 0.007 2
-0.075 -0.248 3 0.034 0.007 3
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

Jgs Jedor IM oy i) sl §53 (3 forznd Blmza¥) Jlgs OF 1 s 3 858 Jlanzaly L

0,027 2 (LREC) e 1 S5 &g 0,130 Lezes <3l (LANS) e aetall OF meian Bz
@3laiV) plladl o o ST a1 sl Juah glall jes¥l ST 0l ) (LREC) 358 msss Luios
e el 31 Ly (g1 Blall plas (3 Badml) DBl los) (3 Loty L9 (o330 OF a0 Y (g4
Sl Bygine pie g uSGe tako ST (T dmgy ¥ of (LANS) s ()88 T 6T U oy 0,481 Lzes (LREC)
e STy 0,010 s (LREC) Je 2oda) il 2 31l 3 .(LANS) z3sadl (3 (gpemnid
O ez Ly (62 2l 3 as ) 5,al) Jua) (3Ll JlesV) s Bt bezge —0,034 20i; (LANS)
Al 2l i 0,042 2y (LREC) e 1 S5 @1y 0,007 Lezas <5l (LANS) s 2oa)
L =0,248 aes (LREC) s )9 ST Wy 0,007 Lzes (LANS) s aadal) cil8 3 55l 3 ¢
& 0,034 s (LANS) e s iz &y =0,075 Lezed <38 (LREC) s 2ot Of ian

L) ded)
VAR (3) zhsed ool Jebows Jguor 142 43) Jguond
LREC J ol oo LANS J cubdl s
LREC | LANS il LREC | LANS 3l
99.68377 | 0.316227 1 0.000000 | 100.0000 1
98.90463 | 1.095370 2 6.661658 | 93.33834 2
68.47127 | 31.52873 10 | 28.26674 | 71.73326 10

EViews 12 Jlaszoly CIUall slist - 0yl

c574 LANS & 28l T U o LREC 3 0Of >3 Lo¥1 2edl 358 3 o) L Jgdr JN
¢ ol (4 By ol I aislias 3555 fY 3 Jeolyy W 2l I3 906,66 ey Laday
LANS JI 3 s polall ol paal) dmins 3,500 35 (3 %028,26 dd fuas OF ] 2Ll ds
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

VAR (2) g330 dyl sl Syl .6.2.3.3

VAR (3) zased! gyl et 115 o, JSCad)

Inverse Roots of AR Characteristic Polynomial Roots of Characteristic Polynomial

1.5 Endogenous variables: LANS LREC
Exogenous variables: C LK LF
Lag specification: 1 3

1.0 Date: 12/17/20 Time: 10:37

0.5 : Root Modulus
0.0 . . 0.691986 - 0.595596i 0.913006
0.691986 + 0.595596i 0.913006
05 0.016936 - 0.811315i 0.811492
’ . 0.016936 + 0.811315i 0.811492
-0.739653 0.739653
-1.0 -0.582628 0.582628

-1.5 No root lies outside the unit circle.

-1 0 1 VAR satisfies the stability condition.

EViews 12 Jloazaly (Il slasl e jiezl!
s Of gm Mg ¢ (LUtkepohl, 1991) )l a1 51 tls 31 JEN) 2398 i IS
.CS}J\ Olprie Ll (s fuld Jonioy of Oﬁgj [SVESR PRV ij,d\

VAR (3) g3sel) &dlgaall sl S B e 43 N JRSPREL]

Fisher Jla=Y) LR Jlx=Y) U dn s
0,4961 0,4951 P-1
0,1720 0,1710 P=2
0,1323 0,1314 P-3
0,4384 0,4374 P-4

EViews 12 Jlaazoly CIUall slas) - 0yl

i) i Qs (70105 %5 D01y oo aslax Y1 wlsmed) o 58T VLV a O ez
VAR (3) z5seld aflsiall oS 315 LLsjl domgy ¥ O3 Al Gz @l iab iy ol
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

VAR (3) CJ}Q..U ‘!.,H\ @”:J\ g 44 Vj) Jj.\pd\

Jlaz=Y! Jarque-Bera 15la>)
0,5924 1,047
0,6389 0,895

EViews 12 Jlaszoly CIUall slas) - 0 ydeaad!
Aendal) e il s WLy (%0105 %05 D01y eadl asta Y1 Slsmdl o xST OVl oar 0L ez
-l 1o 5 VAR (3) gsad) sllasl 031 bl 2541 285

VAR (3) z3sedl lasd) st cpldl S5 jlast 145 45 Juonll

Jlea>Y! sl aglax)

0,2491 5422

EViews 12 Jloazaly (Il slasl eyl

Aendal) Bz dl) L5 QUL (Y0105 %05 D01y el aslamy Sl p xST Jlazm V) 0L peizess
VAR (3) g3sal Ll s L5 o5 Sln 031 2had) Bz dl) b 55

reslally o) el B Bt B L 7233

el sl B Granger § i B3l jLes) 146 3By Jgunl)

Jlez=Y) ifla>Y) ded) B
0,0431 8,144 LANS { LREC . &M
0,0121 10,93** LREC I LANS _» &3

EViews 12 Jlaszaly (Il slasl eyl
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

5l Jaal) Blall ¥ Gl B0 Sl O o el (A (3 dered) Lzt ol M e
oo e Y A ada OF e 08 05 Sl VI (sl e syl 5l Saummll Bl Dgauly Al
3 G 8o s O i) 6T V) il ol 18 ol L3l 10 sy pie aST gy a8 i)
o s Yozl ode 031 (Feedback Hypothesis) 2 Sl adadl 08 3y oyl o (pald)
A Gb e isdemd) SBl e dde slexel Sls o 4 ol anllaiy (g1 sLaBVl sl
Bt o 345 Bmtd) ol ¢ iy Jlb ST U 05T ST 23y piliasy B8V AU 3 CIBY oLzl

.(Sari Hassoun & Ayad, 2020)

Juskl et B Breitung-Candelon J it 831yt :47 (3 Jguondl

x| w=3|w=20o=1]w=0 33 71

6,00 |2,5719|2,5719 | 2,5719 | 2,5719 | LANS I LREC .~ &)l

)

Slss 3 10,2764 | 0,2764 | 0,2764 | 0,2764 Jlex>Y)

3.:3\..,4:-‘}“

6,00 [1,1242]1,1242 | 1,1242 | 1,1242 | LREC ' LANS _» &5

clses 3 10,5700 | 0,5700 | 0,5700 | 0,5700 JlsY)

STATA 16 Jlaxzaly Ul lis) eyl

i JST T a8 s ud OL L ¢ Jyslall all Lo cdl Ll e SV 0
Bl Gyl 06 W aodl o 2l gl sda 0L 025 &l (Neutrality Hypothesis) 2Lt
gsot o0 /01056 oy 2 G5 ¥ 28 DB sds Izl o (Lo dazni Ol o ¥ 5141 (3 850l
Blall Gy o B3l DB (3 jleia V) pr ks B ol Al G5 U Gt ¢ S (3 8395l 231Lal)
Basomil) Ul w5 @) Lt Y alaald) 24 IS AL ole Y1 foladly 2ol Gl ) Lol
e S wlal) sda e Jlantnl e &) Zom ) S YV
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

(REC) 8suomzalt Bl d¥gawly (HDI) dypied) o) pigo o B 1 EIW1 3001 .3.3.3

34l Eaomall SUlall Vgral (apadl dwdl Ja5e BV oy Gl Ablall 3 m3sed) Dlpane 28l

U eIl 23sed) o pendl S ALl AU g Al s Al pU o) JU W s
HDI =f (REC, K, LF)
1Y) ) e alslal LS S o) s wlEsl) Jlesl dag
HDI; =c +aq LREC; + o, LK, + ozLF, + & ...(14)

Ao I e aendl ise et HDI

sl I3l sl 3,8 Bsamal) SUU BSlgzal w)led) ke 0 LREC

8 IS sl 3l A e JW W sSS ale ) et LK

Ao DM alelal )l s 28 (LF

K &l clpadd) wales 58 0 ag

Wl udl e

S Z3sedl A sag € el pe el st 1 Slpaal) Wad of Slesal) il e e gy
L)) oY ol UL o o o LS (LoD z3sdly

GRIE] CSM ddo gl ddlaxy) ".,EJ\ 48 (.3) Jgdd)

K LF REC HDI

Mean 1084.728 | 0.296012 | 0.001771 | 0.687800
Median 1039.963 | 0.298644 | 0.001603 | 0.700000
Maximum 2022.287 | 0.314689 | 0.003874 | 0.748000
Minimum 364.9589 | 0.271151 | 0.000415 | 0.595000
Std. Dev. 618.6909 | 0.011466 | 0.001004 | 0.050351
Skewness 0.037500 | -0.661629 | 0.731893 | -0.448127
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

Kurtosis 1.255575 2.532255 | 2.866180 | 1.841011

Jarque-Bera | 3175671 2.051870 | 2.250599 | 2.235966

0.358461 | 0.324555 | 0.326939

Probability 0.204368

EViews 12 Jloszaly (Il slasl oyl

53 5% aslamy) o SV Jarque-Bera oVl 5wy o k) aipll bl g oY lesls”

LLpVI adle o psiin o Ledy ((Parametric test) aaelall whla V1 Jlaazaly W ey Lo 1dag (A3
Pearson L) Jleaaly

G CJ}Q..U ‘b\-;)‘g\ Z\Sjﬁ.&ﬁ 49 (.3) dj-'\’.d‘

K LF REC HDI
K 1 0.74214685 | 0.36559883 | 0.92113712
7535198 74127222 | 92067794
LF | 0.74214685 1 0.28107268 | 0.84147884
7535198 2431337 91833192
REC | 0.36559883 | 0.28107268 1 0.48658171
74127222 2431337 37173646

HDI | 0.92113712 | 0.84147884 | 0.48658171 1

92067794 | 91833192 | 37173646

EViews 12 Jlaszaly LIl slasl e 2 ydaaall

et (HDD) 5 (F) ool s (HDIY s (K ol o @3 bog 393 235 3459 PEAISON jLast) bl
A3 L B e 0 L STas (REC) padd 2l L «(HDI) Jo S ot Logan ST 0580

ol 3gedl Jolows 1333
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

oS dypa) decdl J2geg Jlgl) 5 Al Sadanll B Mgl ) e S s (LY 1A 8
S 3 B e endl Sy 235 @ (Control Variables) sastedl ol 5Lo| @ awh,ll) gl

3
By i) ) piigeg 3uonedl BN SMgal o B1 116 o3, 2N

REC

HDI

/ LF
Il sl e yokzd!

TV el e ol e am)le gl Jlsl s ela) LSS

HDI, = ay +Y!_ by HDI,_; + ¥V ¢1; LREC,_; — d;LREC; + ay LF + B,LK +
Eqfrranreaneainainaanans (15)

LREC, = ay + ¥¥_, by; LREC,_; + ¥¥_, cp; HDI,_; — d,HDI, + a LF + B,LK +
€ ere et (16)

gl IO ol 1 e Laday oVar G 1Y) 2358 e udalall sl s
2&&@-‘\ jﬁgb 2.33.&?)5\ )jv\-’.d‘j 3@.\?}3\ )3.\2:.!\ Bt 2333
bl i Law @ (NG & Perron, 2001) J JSes S 5505 Oy gtmgll o) jLasls s
(Zivot-Andrews; Perron) JSGA) oSIL &gl sionld

o) s plall sVl ad w350l dygumgll jouadl Lt 150 By Juond

MPT MSB MZt MZa S ol

16,234 0,257 -1,366 -5,297 HDI
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

8 41 0,214 ~2,325 10,84 A(HDI)
8,596 0,21 2,29 ~10,78 LREC
8,855 0,22 2,26 ~10,30 A(LREC)

‘MSB(0,185) +MZ{(-2,62) +MZa(-14,2) : » %10 syt tie st ) EVieWs 12 Jlawiwly Ul shael o -yl
tor W1 sgdl s 2 A1 ) <MPT(5,48) <MSB(0,168) <MZt(-2,91) <MZa(-17,3) : o> %5 (5l s i 4 .3\ (MPT(6,67)
MPT(4,03) <MSB(0,143) <MZt(-3,42) , MZa(-23,8)

Byg-gll gkl JLasY Y Byl o Gl e s nb el 0L el gk DD e
ceWly plall oSV 4 3 5aill

Lid cold) ad ziged Lol yodmll jLat 151 43y Jouandl

MPT MSB MZt MZa O izl
4,80 0,271* -1,51 -5,576* HDI
3,286™* 0,235** -1,94* -8,238** A(HDI)
2,97 0,218** -2,07** -9,46** LREC
2,32 0,21** -2,29%* -10,54** A(LREC)

ll s 2 L1 (sl e %0105 95 0T wee aama¥1 e Jus ™y ™5 S EViews 12 Jlazaly CIUall slae) e yleaall
(MZ{(-1,98) <MZa(-8,1) :.» %5 ssdl dis a4 &l MPT(4,45) MSB(0,275) MZt(-1,62) <MZa(-5,7) :» %10
MPT(L,78) <MSB(0,174) <MZt(-2,58) <MZa(-13,8) : o» %1 (ssdl sis 2 1 ol (MPT(3,17) <MSB(0,233)

B del) e ad LoV Gl Wl 3 dedal o dl) aby dhal Lo o3 & sl LSl
okl laml el s e uSTH g 031 (LoD 2Byl ey sprdl e samll Bl SYgzal il
.(Perron, 1997) Lzl ssie Ladm & (Zivot & Andrews, 1992) w41 oSl 2504

I S g g jgutoeld ZiVOt-ANdrews juest 152 43y Jgdondl
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

i A ) | A A A | el | S iSla>Y) ol il
Syl s | ol s | il dis g@‘
%10 %5 %1
2010 | -2.617 HDI <
AHDI) | &
L;jgf).ké
482 | -508 | -557 | 2003 _4.672 | LREC .
A(LREC) | L 52y,
2011 _2.645 HDI S
A(HDI) | 5%
& ik
411 | -4.42 | -480 | 2015 3,702 | LREC «
f\.d\ oLy
A(LREC) |  Ls
2012 ~0,79 HDI S
2012 | _5498"* | AHDI) |
2 it
458 | -493 | _534 _ LREC
y ’ ’ 2003 4’20 JziéCﬁeL':J\
2009 -4,079 | A(LREC)

D01 s i) e Jas ™ (EViews 12 Jlaxzoly LIl slas) e 0 ydazadl
S z3e8 3 1(L) oY Bl tie e sl Bl pa5e OL Ll Joadl IV e Lo
GBSl Igaal ad 2l by 2012 2 (3 5mpe KA oSly Lais ) (3 gt )l JSKA
(36) o3, Jsa! (Zivot & Andrews, 1992) )iVl Lol (3 Gmgtll i g8 gl 34l Saumil)
g C';j.«.;u
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

IS S Bygimgll yoonld Perron jlest :53 (3 Jaundl

O SV IS V[ R SO} W isla>Y) Ol bl
Soiwdl e | ol die | sl wie &sl@\
%10 %5 %1
2008 | -3,343 HDI S
2011 | _5331* | AHDD) | &
ERURe:
-5,29 | -559 | -632 | 2002 | -4567 | LREC | ~
2000 | -6,733*" | A(LREC) | i 52y,
2010 | -2,775 HDI S
2003 | 5316* | AGHDI) | &
3 St
448 | -483 | -545 | 2015 | -3,935 | LREC *
(.bd\ oY)
2014 | -6,623** |A(LREC) | Lz
2011 | -0,753 HDI S
2011 | 5532 | AGHDI) | <
3 LAk
_ _ _ _ LRE
492 | =523 | =592 [ 2002 | -4,374 Cl
2000 | -6,641** | A(LREC)

s e %0105 %05 01 s aghama e Ju *5 ™ ¥ (EViews 12 Jlaxzaly LIl slas) 0 ybazadl

Bpid Aol 55 pane 0L el (JSKGA LuSL Zgtogl) joad) LY gl Jadd) IS e

S 06 185 20115 2003 ) G 39mse JS oSlg | (1) L5V g dl) e iz
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

LUl Mgl gk s Lty (B By sl sl IO e el SlglasDU oy S&A\
S Bgdgl) eamdd (Perron, 1997) J aphaa V1 Ll (3 Gl i g8 dlll 3l Saussl)
LW 3l 37 o3 dadtl & IS
(SR S 3gzgr aliadl SN L1 3.3.3.3
S S sy el LS Ll U bl & IS S gy e ST s
.(Gregory & Hansen, 1996))

B S gzl el S et 154 (3, Jguad!

e - N S I [ P O R S SV ifla>Y) z3L
Sl s | Gonadl e | sstdl e
%10 %5 %1
2007 | ADF=-2,90 -
434 | -461 | 513 s 1o
2007 Zt=-2,96 | Jo JSr 8
36,19 | -4048 | -50.07 | 2007 Za=-9.89 L b
2008 | ADF=-3.93 o
524 | 550 | -6,02 o 2 g
2008 Zt=-359 | b Ko o5
5331 | 5858 | 6937 | 2008 | za—17.36 | =¥y
472 4,99 _5.45
2002 | zte 341 | S~
sl Ny ol
4322 | 4796 | -5728 | 2002 | Za=-16,64 s
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

15la> Y Olgnd) IS de a1 i) e SV JSKn S 5 alill S ) Slslas) o gl
dorded L}\'U‘ )\J&:-Y\ C}j&uj 9}?&“‘ L“S;M (U9 ‘Csj"-l'“ fia L} w Jmfzj.z-j.g U.A\J:.» J.A\g.'f BHe Sgory (".LC«
.REC s HDI ¢y @54

Y iged) i 4.3.3.3

bl Lol e 2 of e ol a8 00 U1 ) 3sad) julan Jlf (W 2300l B dd Wl |3

Ju¥l 2300l et pulas 155 4By Jauon)

HQ sC AIC TP
~1,8975 1,819 1,919 P-0
~7,1193* _6,885" _7,184* P-1
-6,8198 ~6,430 _6,927 p-2
~6,608 -6,0634 ~6,759 P-3
6,263 _5,562 _6,457 P-4

Slasles jlrs : HQ .Schwarz wlssles jLas © SC .Akaike wlesles jlas tAIC (EViews 12 Jlaxzoly Il slis) (0 1 ydeaad)
Sbeell 2 3o e Js * (Hannan-Quinn

@11 ol U Y1 Z3gadl pn AU ol (3 U 235adl O ey bl Jaadl IO e
VAR (1) gl gV 390 03 590l s oo 031 .p=1

VAR (1) S\ jlaoutl 73505 156 o3y Jouond)

REC sl pad HDI xld) jacd) <) )

8,584 0,94 7% HDI; 4
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(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

1,013 26,313 Cadgiw T aslasYl
0,254 -0,0019** LREC: 4
1,174 -2.159 Cadgiw T aslasYl
-6,310 -0,0068 C
-1,301 -0,331 Cydgio tiglaxY
-0,048 -0,0006 LK
-0,076 -0,223 Cousgie € aglasy)
-13,749 0,134 LF
-0,698 1,605 Cassin T aslaxy)
0,352 0,997 R2

Aol ol i b1 3l s e %0105 %05 D01 wie apall e Jos ™5 ™5 ™ (EViews 12 Jleazal (Il slasl e ylezal!
A711 o %10 ki aiey 2,064 o %5 Gyt e 2,797 2 %1 syl die it Loy

Gymns @8] iy o HDEDY o L5300 00 858 0F >3 b jineS HDI 358 mils IS
Dzl giza Jolang ABL SR 3 &ty Fead oy 6T W oty Lo 1 3V e a0 (0,947 20
SB Fs) il ) axly My (=0,0019) Coley goime €1 alasdll (3 dlall 5 40 Ssamd) S
o et sl sde Lo Jgad! SG] gagde SUSy agad) ded) a5 SIS aasl) Sadoull
e e corge 20 U 0, 0F g wlllall plisszal O o 2alasV) agladl of V) (HDI geed (S5t
sda (@sdomdll SBUa el ks 2 U Ol (3 ot Salely wius 2L 2l OF Jodl) ) Ly Lo 2500
(Steinberger s (Ouedraogo, 2013) 5 (Kazar & Kazar, 2014) .+ IS & a Les)lis S 2t
s (Adda, Sari Hassoun, & Bellahcene, 2020) .~ |Sa.)> &ls .Sy (& Roberts, 2010)
.(Pirlogea, 2013)

173



(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

o ol @ ol o W S (=0,0006) i Il el e Kl 2l

(0,134) 2t (orsbly ssial) o8 LF e Loy i) el p580 ell pn b5 Laygy &) om S ol

o 5 @ el ol S as AUUSy Blaall 2l Sl Wy Slaled) Jo 5S3 A ) sen
.HDI

2y gl UKy Lage t=1 alaslll 3 HDI gz of > b paanS REC 2358 ilan ey Lo
O tlezm VI mogll sty g 83doml) B I3zl O gm i (8,584 2oy REC o (s5ms
Croanl) DUy Aoaally el 595 ) sleasVl el b o Bl Badl e Jol Slistns ) (5252 (s
a3y o ) BB PBlogh) sy ¥ STV DBl odn 52wyl 31 ] 5 elall s gims s S
LF 5 K cmaeld el WAL lia¥l Slulow (Ul o Jom B 39y pde AUl 20U o L)
D5t Al s (5255 matdl odin (Jisth o (=13,749 5 -0,048) (nects s 18y o S8 Ollape Logd
oaiis (Bpolall L gliSall 3y S ol u) ST pdey B JIY Sodmill B Jlt 3 ollezaY) O
I e 3 el e 3l e an S ST

VAR (2) z3sed oot Jebows Jguors Bloweat) J1g3 .5.3.3.3

VAR (1) C.b}q..u PRE T J\j.b :57 ('5) Jj.bd\

LREC &) HDI iy
LREC HDI ) LREC HDI )
0,575 | 0,0612 1 0 0,0024 1
0,146 | 0,0367 2 ~0,0011 | 0,0022 2
0,0275 | 0,0283 3 ~0,0013 | 0,0020 3

EViews 12 Jlaxzaly (Il slasl eyl

0,0024y el el 3 Lzad w3l HDE D s aena)) O o2 bz dlgs Jodor IV e
4 (0,0283,0,0367 (0,0612y ies, REC ) s )b S5z Sy dsd Lo 0,0020, 0,0022

174



(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

Bl (ggime 3 el OF o 8] ST E-1 2l 3 HDI W 08" )l REC 358 2t bnzge 1o
o2 Wi el 2o U] (535 oy3y SO (3 3LV e O 6li o pdadlly vl plab (3 2ol 24l
okl ied eoss HDI s sy ST T ndy 0.575 Lzes w58 Y1 sl 3 REC ) s aeaall O
0.146) 2ei; RECY s aada)) wils adlly a5 o il addlyy (HDI o3 t-1 ak>l 3 REC
@A plladl Of bezgs (<0,00135 -0,0011) 2 HDI Y e b K2v S5 & (0,0275,

adod) WU pldsaal S5k 3 glEY) el (528 ¥ U

VAR (1) giged ool Jebows Jgur 158 43y Jputonl

LREC J bl obow HDI J ot Joows
LREC HDI ) LREC HDI )
98.87903 | 1.120973 1 0 100 1
98.57324 | 1.426756 2 10,73626 | 89,26374 2
97.64553 | 2.354468 | 10  [27,67794 | 72,32206| 10

EViews 12 Jloazaly (Il slasl e jiezall

Slgndd 2y Wl doW1 3280 IS HDEY (3 o8ls ¥ LREC 0F L3 ol e Jgior IS o
sl I %028,09 s choy Of U %10,73 o HDIY 3 LREC ) adlus di conis)ls 5=V

Sodamall Bl e slaze¥l 3 GleY) V) besss 340
VAR (2) g3s0 iyl sl Syl .6.3.3.3

175



(el B drdady Jlax! Jou) Jladl B Badomed) B 1 EIE adl)

Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5

Roots of Characteristic Polynomial
Endogenous variables: LHDI LREC
Exogenous variables: C LK LF

Lag specification: 1 1

Date: 12/17/20 Time:12:13

Root Modulus
0.922315 0.922315
0.280586 0.280586

No root lies outside the unit circle.
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Null Hypothesis: LGDP has a unit root

Exogenous: Constant, Linear Trend

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=7)
Sample: 1990 2019

Included observations: 30

JsY) z3salll 320k

Null Hypothesis: D(LGDP) has a unit root

Exogenous: Constant, Linear Trend

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxlag=7)
Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

MzZa Mzt MSB MPT Mza Mzt MSB MPT
Na-Perron test statistics -3.23919 -1.21071 037377  26.7919 No-Perron test statistics -115909 -2.37822 0.20518 8.00956
Asymptotic critical values*: 1% -23.8000 -3.42000 0.14300 4.03000 Asymptotic criical values*: 1% -23.8000 -342000 0.14300 4.03000
5% -17.3000 -2.91000 0.16800 5.48000 5% -17.3000 -2.91000 0.16800 5.48000
10% -14.2000 -2.62000 0.18500 6.67000 10% -14.2000 -2.62000 0.18500 6.67000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.017193 HAC corrected variance (Spectral GLS-detrended AR) 0.017157
Null Hypothesis: LREC has a unitroot Null Hypothesis: D(LREC) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=7) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=7)
Sample: 1990 2019 Sample (adjusted): 1991 2019
Included observations: 30 Included observations: 29 after adjustments
MzZa Mzt MSB MPT MzZa Mzt MSB MPT
Ng-Perron test statistics -12.4423 -2.44866 0.19680 7.56611 Ng-Perron test statistics -12.2075 -2.47051 0.20238  7.46502
Asymptotic critical values*: 1%  -23.8000 -3.42000 0.14300 4.03000 Asymptotic critical values*: 1% -23.8000 -3.42000 0.14300 4.03000
5% -17.3000 -2.91000 0.16800 5.48000 5% -17.3000 -2.91000 0.16800 5.48000
10% -14.2000 -2.62000 0.18500 6.67000 10% -14.2000 -2.62000 0.18500 6.67000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.296567 HAC corrected variance (Spectral GLS-detrended AR) 0.392339
Null Hypothesis: LGDP has a unit root Null Hypothesis: D(LGDP) has a unit root
Exogenous: Constant Exogenous: Constant
Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=7) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=7)
Sample: 1990 2019 Sample (adjusted): 1991 2019
Included observations: 30 Included observations: 29 after adjustments
MZa MZt MSB MPT Mza Mzt MSB MPT
Ng-Perron test statistics -0.86852 -0.56697 0.65279 22.6387 Na-Perron test statistics -9.59057 -2.18632 0.22797 2.56800
Asymptotic critical values*; 1% -13.8000 -258000 0.17400 1.78000 Asymptotic critical values*; 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300 3.17000 5% -8.10000 -1.98000 0.23300 3.17000
10% -5.70000 -1.62000 0.27500 4.45000 10% -5.70000 -1.62000 0.27500 4.45000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.018620 HAC corrected variance (Spectral GLS-detrended AR) 0.020917
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Null Hypothesis: LREC has a unitroot

Exogenous: Constant

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=7)
Sample: 1990 2019

Included observations: 30

Null Hypothesis: D(LREC) has a unit root

Exogenous: Constant

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=7)
Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

MZa Mzt MSB MPT MZa Mzt MSB MPT
Na-Perron test statistics -11.9919 -2.33340 0.19458 2.47726 Ng-Perron test statistics -13.0460 -254979 0.19545 189411
Asymptotic critical values*: 1% -13.8000 -2.58000 0.17400 1.78000 Asymptotic crifical values*; 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300 3.17000 5% -8.10000 -1.98000 0.23300 3.17000
10% -5.70000 -1.62000 0.27500 4.45000 10% -5.70000 -1.62000 0.27500 4.45000

*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.309392 HAC corrected variance (Spectral GLS-detrended AR) 0451917

Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 14:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: LGDP has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2010

Zivot-Andrews Unit Root Test

Date: 12/27/20 Time:17:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: D(LGDP) has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2009

t-Statistic ~ Prob. *

Zivot-Andrews test statistic

1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

-3.510674 0.177436

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -6.594232 0.027772
1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/12/20 Time: 15:12
Sample: 1990 2019
Included observations: 30
Null Hypothesis: LREC has a unit root with a structural
break in both the intercept and trend
Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2003

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/12/20 Time: 15:12
Sample: 1990 2019
Included observations: 30
Null Hypothesis: D(LREC) has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2006

t-Statistic ~ Prob.*
Zivot-Andrews test statistic -5.629928 0.008644
1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -7.837021 0.050910
1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
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Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis:LGDP has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2013

Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: D(LGDP) has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2006

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -3.813485 0.002541
1% critical value: -4.80
5% critical value: -4.42
10% critical value: -4.11

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -6.224871 0.005589
1% critical value: -4.80
5% critical value: -4.42
10% critical value: -4.11

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/12/20 Time: 15:12
Sample: 1990 2019
Included observations: 30
Null Hypothesis: LREC has a unit root with a structural
break in the trend
Chosen lag length: 0 (maximum lags: 4)
Chosen break point; 2001

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/12/20 Time: 15:12
Sample: 1990 2019
Included observations: 30
Null Hypothesis: D(LREC) has a unit root with a structural

break in the trend
Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2014

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.339571 0.332852
1% critical value: -4.80
5% critical value: -4.42
10% critical value: 411

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -7.496019 0.628206
1% critical value: -4.80
5% critical value: -4.42
10% critical value: 411

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: LGDP has a unit root with a structural
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2004

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: D(LGDP) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2009

t-Statistic ~ Prob. * t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.135663 0.006508 Zivot-Andrews test statistic -6.073909 0.014367
1% critical value: -5.34 1% critical value: -5.34
5% critical value: -4.93 5% critical value: -4.93
10% critical value: -4.58 10% critical value: -4.58

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
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Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: LREC has a unit root with a structural
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point; 1996

Zivot-Andrews Unit Root Test

Date: 12/12/20 Time: 15:12

Sample: 1990 2019

Included observations: 30

Null Hypothesis: D(LREC) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2006

t-Statistic
Zivot-Andrews test statistic

1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

Prob. *
-4.152275 0.350258 Zivot-Andrews test statistic

t-Statistic ~ Prob. *
-8.007743 0.054781
1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LGDP has a unit root with a structural

break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2014

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Perron Unit Root Test
Date: 12/12/20 Time: 15:12
Sample:1990 2019
Effective observations: 30
Null Hypothesis: D(LGDP) has a unit root with a structural

break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2008

t-Statistic
Perron Unit Root Test -3.622267
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

t-Statistic
Perron Unit Root Test -6.394900
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LREC has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2002

Perron Unit Root Test

Date: 12/12/20 Time: 18:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: D(LREC) has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2003

t-Statistic
Perron Unit Root Test -5.528242
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

t-Statistic
Perron Unit Root Test -7.906353
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29
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Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LGDP has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2014

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: D(LGDP) has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2006

t-Statistic
Perron Unit Root Test -3.382843
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

t-Statistic
Perron Unit Root Test -6.480424
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LREC has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2000

Perron Unit Root Test

Date: 12/12/20 Time: 18:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: D(LREC) has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2014

t-Statistic
Perron Unit Root Test -4.505081
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

t-Statistic
Perron Unit Root Test -7.879182
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LGDP has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point; 2003

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: D(LGDP) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2008

t-Statistic
Perron Unit Root Test -4.145796
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

t-Statistic
Perron Unit Root Test -6.006258
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: LREC has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 1995

Perron Unit Root Test

Date: 12/12/20 Time: 15:12

Sample:1990 2019

Effective observations: 30

Null Hypothesis: D(LREC) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point; 2013

t-Statistic
Perron Unit Root Test -4.118877
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

t-Statistic
Perron Unit Root Test -8.071539
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92
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Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Level Number of obs = 3
Lags = @ chosen by Akaike criterion Maximum Lags = 2
Test Breakpoint Date Asymptotic Critical Values
Statistic 1 CX 16
ADF -4.84 15 2664 -5.13 -4.61 4,34
It -4.35 15 2664 -5.13 -4.61 -4.34
I3 -21.58 15 2884 -58.47 -48.48 -36.19
Gregory-Hansen Test for Cointegration with Regime Shifts
Model: Change in Regime and Trend Number of obs = 38
Lags = @ chosen by Akaike criterion Madimm Lags = 2
Test Breakpoint  Date Asymptotic Critical Values
Statistic 1 ! 166
ADF -5.28 17 L -b.82 -5.58 -5.M
It -5.41 16 2685 -b.82 -5.58 5.4
Ia -2 T8 16 2885 -69.37 -5B.58 -53.31
Gregory-Hansen Test for Cointegration with Regime Shifts
Model: Change in Lewel and Trend Mumber of obs = £
Lags = @ chosen by Akaike criterion Maximum Lags = z
Test Breakpoint Date Asymptotic Critical Values
Statistic 1% 5% 16k
AF -4.54 26 2915 -5.45 -4.99 -4.72
It -4.58 15 Zgad -5.45 -4.99 -4.72
Ia -28.26 15 Zgad -57.28 -47.96 -43. 42
VAR Lag Order Selection Criteria
Endogenous variables: LGDP LREC
Exogenous variables: C LK LF
Date: 11/20/20 Time: 15:04
Sample: 1990 2019
Included observations: 26
Lag LogL LR FPE AIC SC HQ
0 7.870182 NA 0.002975 -0.143860 0.146470 -0.060256
1 11.68148 6.156717 0.003042 -0.129345 0.354538 0.009996
2 23.20255 16.83849* 0.001736 -0.707889 -0.030452* -0.512812*
3 27.83774 6.061401 0.001707* -0.756749* 0.114240 -0.505936
4 30.61241 3.201541 0.001980 -0.662493 0.402050 -0.355943

* indicates lag order selected by the criterion
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Vector Autoregression Estimates

Date: 11/20/20 Time: 15:05

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Standard errors in () & t-statistics in []

LREC LGDP

LREC(-1) 0.231197 0.021016
(0.16197) (0.03321)
[1.42742] [0.63285]
LREC(-2) -0.078810 0.043238
(0.16792) (0.03443)
[-0.46932] [ 1.25586]
LGDP(-1) -0.637608 0.293326
(1.00879) (0.20683)
[-0.63205] [1.41819]
LGDP(-2) -3.032966 -0.258601
(0.87406) (0.17921)
[-3.46998] [-1.44303]
C 8.448654 2.245173
(4.14408) (0.84966)
[ 2.03873] [2.64245]
LK 3.494941 0.545471
(0.85843) (0.17600)
[4.07133] [ 3.09923]
LF -28.78950 7.451576
(11.4716) (2.35201)
[-2.50963] [3.16817]
R-squared 0.598708 0.973343
Adj. R-squared 0.484054 0.965727
Sum sqg. resids 4.149125 0.174416
S.E. equation 0.444497 0.091135
F-statistic 5.221835 127.7982
Log likelihood -12.99998 31.36896
Akaike AIC 1.428570 -1.740640
Schwarz SC 1.761621 -1.407589
Mean dependent -6.480551 7.953864
S.D. dependent 0.618823 0.492274
Determinantresid covariance (dof adj.) 0.001641
Determinant resid covariance 0.000923
Log likelihood 18.36948
Akaike information criterion -0.312106
Schwarz criterion 0.353996

Number of coefficients 14

Dependent Variable: LGDP

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 11/20/20 Time: 15:05
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments

LGDP = C(1)*LGDP(-1) + C(2)*LGDP(-2) + C(3)*LREC(-1) + C(4)*LREC(-2...

Dependent Variable: LREC
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 11/20/20 Time: 15:05

Sample (adjusted): 1992 2019
Included observations: 28 after adjustments

LREC = C(8)*LGDP(-1) + C(9)*LGDP(-2) + C(10)*LREC(-1) + C(11)*LREC...

+C(6)*LK + C(7)*LF C(12) + C(13)*LK + C(14)*LF
Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.
C(1) 0.293326 0.206832 1.418187 0.1708 C(8) -0.637608  1.008793  -0.632050  0.5342
C(2) -0.258601 0.179207  -1.443031 0.1638 C(9) -3.032966  0.874058  -3.469984  0.0023
C(3) 0.021016 0.033208 0.632847 0.5337 C(10) 0.231197 0.161969 1.427416 0.1682
C(4) 0.043238 0.034429 1.255863 0.2230 C(11) -0.078810  0.167923  -0.469322  0.6437
C(5) 2.245173 0.849656 2.642448 0.0152 C(12) 8.448654 4.144083 2.038727 0.0543
C(6) 0.545471 0.176002 3.099228 0.0054 C(13) 3.494941 0.858427 4071331 0.0005
C(7) 7.451576 2.352012 3.168172 0.0046 C(14) -28.78950 1147162  -2.509629 0.0204
R-squared 0.973343 Mean dependent var 7.953864 R-squared 0598708 Mean dependent var -6.480551
Adjusted R-squared 0.965727 S.D.dependentvar 0.492274 Adjusted R-squared 0.484054 S.D.dependent var 0.618823
S.E. of regression 0.091135 Akaike info criterion -1.740640 S.E.ofregression 0.444497 Akaike info criterion 1.428570
Sum squared resid 0.174416 Schwarz criterion -1.407589 Sum squared resid 4.149125 Schwarz criterion 1.761621
Log likelihood 31.36896 Hannan-Quinn criter. -1.638823 Log likelihood -12.99998 Hannan-Quinn criter. 1530387
F-statistic 127.7982 Durbin-Watson stat 1.466457 F-statistic 5.221835 Durbin-Watson stat 2.388345
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.001984
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Accumulated Response of LGDP:

Accumulated Response to Cholesky One S.D. (d.f. adjusted) Innovations

Accumulated Response of LGDP to Innovations

Period LGDP LREC
12
1 0.091135 0.000000 10 /\
(0.01218) (0.00000) -08
2 0.117811 0.009341 .06
(0.02463) (0.01481) 04
3 0.100718 0.033460 o
(0.03352) (0.02493) 0
’ 1 2 3
Accumulated Response of LREC: — Leop LREC
Period LGDP LREC
Accumulated Response of LREC to Innovations
1 -0.002675 0.444489 6
(0.08400) (0.05940) X
2 -0.061402 0.547253 ’
(0.13866) (0.10262) 2
3 -0.368185 0.530026 o
(0.18061) (0.13621) \
-2
Cholesky Ordering: LGDP LREC -4 . , N
Standard Errors: Analytic
—— LGDP LREC
Variance Decomposition of LGDP:
Period S.E. LGDP LREC
1 0.091135 100.0000 0.000000
2 0.095417 99.04157 0.958429
3 0.099891 93.29580 6.704203
a 0.102428 92.89557 7.104426
5 0.104120 92.83629 7.163707
6 0.104540 92.27710 7.722899
7 0.104990 92.04913 7.950873
8 0.105407 92.10577 7.894235
o 0.105536 92.05120 7.948796
10 0.105587 91.97047 8.029530
Variance Decomposition of LREC:
Period S.E. LGDP LREC
1 0.444497 0.003622 99.99638
2 0.459986 1.633362 o98.36664
3 0.553172 31.88636 68.11364
a 0.572444 35.44546 64.55454
s 0.582395 35.23051 64.76949
[S] 0.592042 36.88074 63.11926
7 0.597150 37.84171 62.15829
8 0.598531 37.76037 62.23963
o 0.599866 37.86881 62.13119
10 0.601195 38.13977 61.86023

Cholesky Ordering: LGDP LREC

VAR Residual Serial Correlation LM Tests
Date: 12/14/20 Time: 15:05
Sample: 1990 2019
Included observations: 28

Component Jarque-Bera  df Prob.

Null hypothesis: No serial correlation atlag h

1 0062414 2 0.9693
2 0730289 2 0.6941

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 6.733038 4 0.1507 1.796247 (4, 36.0) 0.1510 Joit 0.792703 4 0.93%4
2 0.731654 4 0.9474 0.179741 (4,36.0) 0.9474
3 0975015 4 09136 0240318  (4,36.0)  0.9136 +pynroxmate p-values do notaccount for coeffici..
4 3.150305 4 0.5330 0.799858 (4,36.0) 0.5333

estimation
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 12/14/20 Time: 15:09

Sample: 1990 2019

Included observations: 28

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date; 12114120 Time: 15:07
Sample: 1990 2019

Dependent variable: LGDP

. Excluded Chi- df Prob.
Included obsenations: 28 i = -
LREC 2.339207 2 0.3105
Al 2.339207 2 0.3105
Jointtest
Dependent variable: LREC
Chlsq df Prob. Excluded Chi-sq df Prob.
LGDP 14.86346 2 0.0006
4059039 36 02751
Al 14.86346 2 0.0006
Granger-causality from LREC to LGDP Granger-causality from LREC to LGDP

Ha: No Granger-causality from LREC to LGDP &t frequency w = 8.81 H@: No Granger-causality from LREC to LGDP at frequency w = 8.82

Wald test statistic = 1.7731 Wald test statistic = 1.7731

pvalue = 8.4121 pvalue = 8.4121

o graphical output Nlo graphical output

Granger-causality from LREC to LGDP Granger-causality from LREC to LGDP

Hd: No Granger-causality from LREC to LGDP at frequency w = @.83 H@: No Granger-causality from LREC to LGDP at frequency w = @.84

Wald test statistic = 1.7731 Wald test statistic = 1.7731

pvalue = 8.4121 pvalue = 8.4121

No graphical output No graphical output

Granger-causality from LGDP to LREC Granger-causality from LGDP to LREC

H@: No Granger-causality from LGDP to LREC at frequency w = 8.81 H@: No Granger-causality from LGDP to LREC at frequency w = 8.02

Wald test statistic = 4.6128 Wald test statistic = 4.6128
pvalue = 8,096 pvalue = @.896
No graphical eutput No graphical output
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Granger-causality from LGDP to LREC Granger-causality from LGDP to LREC

H@: No Granger-causality from LGOP to LREC at frequency w = @.83 H@: No Granger-causality from LGDP to LREC at frequency w = 0.84

Wald test statistic = 4.6128 Wald test statistic = 4.6123
Fl'u’BlUE = 0,49 FIUB].UE = P09
llo graphical output No graphical output
Null Hypothesis: LANS has a unit root Null Hypothesis: D(LANS) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=5) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxlag=5)
Sample: 1995 2019 Sample (adjusted): 1996 2019
Included observations: 25 Included observations: 24 after adjustments
MZa Mzt MSB MPT MZa Mzt MSB MPT
Ng-Perron test statistics -3.84759 -1.18837 0.30886 21.0874 Na-Perron test statistics -10.9010 -2.33185 0.21391 8.37250
Asymptotic critical values*; 1% -23.8000 -3.42000 0.14300 4.03000 Asymptotic critical values*; 1% -23.8000 -3.42000 0.14300 4.03000
5% -17.3000 -2.91000 0.16800 5.48000 5% -17.3000 -2.91000 0.16800 5.48000
10% -14.2000 -2.62000 0.18500 6.67000 10% -14.2000 -2.62000 0.18500 6.67000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.025055 HAC corrected variance (Spectral GLS-detrended AR) 0.024531
Null Hypothesis: LREC has a unit root Null Hypothesis: D(LREC) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=5) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxlag=5)
Sample: 1995 2019 Sample (adjusted): 1996 2019
Included observations: 25 Included observations: 24 after adjustments
MzZa Mzt MSB MPT MZa Mzt MSB MPT
Ng-Perron test statistics -10.7887 -2.29041 0.21230 8.59687 Na-Perron test statistics -10.3013 -2.26735 0.22010 885558
Asymptotic critical values*; 1% -23.8000 -3.42000 0.14300 4.03000 Asymptotic critical values*; 1% -23.8000 -3.42000 0.14300 4.03000
5% -17.3000 -2.91000 0.16800 5.48000 5% -17.3000 -2.91000 0.16800 5.48000
10% -14.2000 -2.62000 0.18500 6.67000 10% -14.2000 -2.62000 0.18500 6.67000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.279708 HAC corrected variance (Spectral GLS-detrended AR) 0412344
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Null Hypothesis: LANS has a unit root
Exogenous: Constant

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=5)

Sample: 1995 2019
Included observations: 25

Null Hypothesis: D(LANS) has a unit root
Exogenous: Constant

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=5)

Sample (adjusted): 1996 2019
Included observations: 24 after adjustments

MZa Mzt MSB MPT MZa Mzt MSB MPT
Ng-Perron test statistics -2.14602 -1.02849 047925 11.3499  No-Perron test statistics -11.2556 -2.34546  0.20838  2.27863
Asymptotic critical values*: 1% -13.8000 -2.58000 0.17400 1.78000 Asymptotic critical values*: 1% -13.8000 -258000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300 3.17000 5% -8.10000 -1.98000 0.23300 3.17000
10% -5.70000 -1.62000 0.27500 4.45000 10% -5.70000 -1.62000 0.27500 4.45000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.025359  HAC corrected variance (Spectral GLS-detrended AR) 0.027655
Null Hypothesis: LREC has a unit root Null Hypothesis: D(LREC) has a unit root
Exogenous: Constant Exogenous: Constant
Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=5) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxlag=5)
Sample: 1995 2019 Sample (adjusted): 1996 2019
Included observations: 25 Included observations: 24 after adjustments
MZa Mzt MSB MPT MZa Mzt MSB MPT
Nag-Perron test statistics 946501 -2.07212 0.21892 2.97157  Na-Perron test statistics -105411 -2.29460 0.21768  2.32871
Asymptotic criical values*: 1% -13.8000 -2.58000 017400 1.78000  Asymptotic critical values*; 1% -13.8000 -258000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300 3.17000 5% -8.10000 -1.98000 0.23300 3.17000
10% -5.70000 -1.62000 0.27500 4.45000 10% -5.70000 -1.62000 0.27500 4.45000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0335136 HAC corrected variance (Spectral GLS-detrended AR) 0436243
Zivot-Andrews Unit Root Test Zivot-Andrews Unit Root Test
Date: 12/16/20 Time:19:12 Date: 12/16/20 Time: 19:12
Sample: 1995 2019 Sample: 1995 2019
Included observations: 25 Included observations: 25
Null Hypothesis: LANS has a unit root with a structural Null Hypothesis: D(LANS) has a unit root with a structural
break in both the intercept and trend break in both the intercept and trend
Chosen lag length: 0 (maximum lags: 4) Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2007 Chosen break point; 2009
t-Statistic ~ Prob. * t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.459875 0.010492 Zivot-Andrews test statistic -6.759591 0.030949
1% critical value: -5.57 1% critical value: -5.57
5% critical value: -5.08 5% critical value: -5.08
10% critical value: -4.82 10% critical value: -4.82

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
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Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2003

Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LANS has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2012

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.672116 0.012192
1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.111809 0.001939
1% critical value: -4.80
5% critical value: -4.42
10% critical value: 411

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: D(LANS) has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point; 2008

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2015

t-Statistic  Prob. *
Zivot-Andrews test statistic -5.906777 0.222665
1% critical value: -4.80
5% critical value: -4.42
10% critical value: -4.11

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -3.702884 0.467142
1% critical value: -4.80
5% critical value: -4.42
10% critical value: -4.11

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/16/20 Time: 19:12
Sample: 1995 2019
Included observations: 25
Null Hypothesis: LANS has a unit root with a structural
break in the intercept
Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2015

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 12/16/20 Time:19:12
Sample: 1995 2019
Included observations: 25
Null Hypothesis: D(LANS) has a unit root with a structural

break in the intercept
Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2009

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4,069717 0.002454
1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -6.643009 0.037645
1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

2

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
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Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 2003

Zivot-Andrews Unit Root Test

Date: 12/16/20 Time: 19:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: D(LREC) has a unit root with a structural
break in the intercept

Chosen lag length: 4 (maximum lags: 4)

Chosen break point: 2009

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4.200809 0.027206
1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -4,079840 0.064023
1% critical value: -5.34
5% critical value: -4.93
10% critical value: -4.58

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LANS has a unit root with a structural

break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2006

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Perron Unit Root Test
Date: 12/16/20 Time: 19:12
Sample:1995 2019
Effective observations: 25
Null Hypothesis: D(LANS) has a unit root with a structural
break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2008

t-Statistic
Perron Unit Root Test -4.384164
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

t-Statistic
Perron Unit Root Test -6.701147
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2002

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LREC) has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point; 2000

t-Statistic
Perron Unit Root Test -4.567056
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

t-Statistic
Perron Unit Root Test -6.733345
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LANS has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point; 2012

Perron Unit Root Test

Date: 12/16/20 Time:19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LANS) has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2007

t-Statistic
Perron Unit Root Test -4.148059
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

t-Statistic
Perron Unit Root Test -6.308855
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48
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Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2015

Perron Unit Root Test

Date: 12/16/20 Time:19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LREC) has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2014

t-Statistic
Perron Unit Root Test -3.935514
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

t-Statistic
Perron Unit Root Test -6.623818
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LANS has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2014

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LANS) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2008

t-Statistic
Perron Unit Root Test -4.409431
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

t-Statistic
Perron Unit Root Test -6.723722
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LREC has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2002

Perron Unit Root Test

Date: 12/16/20 Time: 19:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LREC) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point; 2000

t-Statistic
Perron Unit Root Test -4.374874
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

t-Statistic
Perron Unit Root Test -6.641953
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

Gregory-Hansen Test for Colntegration with Regime Shifts

Model: Change in Lewel Mumber of obs = 25
Lags = @ chosen by fkaike criterion Maximm Lags - 2
Test Breskpolnt Date Azymptotic Critical Values
Statistic 1% ok 18
AOF -3.39 2883 -5.13 -4.61 4.3
It -3.46 2883 -5.13 -4.61 -4.3
K} -16.78 2883 -5@.a7 -48.48 -36.19
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Gregory-Hansen Test for Colntegratlon with Regime Shifts

Model: Change in Regime and Trend
Lags - @

chosen by Akaike criterion

Mumber of obs
Maximum Lags

25

Test Breakpolint Date Asymptotic Critical Values

Statistic 1% ok 10k

BOF -4.93 12 2886 -6.82 -5.54 -5
It -5.83 12 21886 -6.82 -5.0a -G
Iz -25.71 12 21886 -69.37 -GE.5E -53.31

Gregory-Hansen Test for Cointegration with

Model: Change in Lewel and Trend
Lags = @

chosen by Bkaike criterion

Regime Shifts
Mumber of obs
Maximum Lags

23

Test Breakpoint  Date Asymptotic Critical values
Statistic 1% 5 18%
ADF -4.51 17 2813 -5.45 -4.99 -4.7Z
It -4 .68 13 2813 -5.45 -4.99 -4.72
Ia -35 .84 19 2813 -E7.IE -47.95 -43.32
VAR Lag Order Selection Criteria
Endogenous variables: LANS LREC
Exogenous variables: C LK LF
Date: 12/17/20 Time: 10:24
Sample: 1995 2019
Included observations: 21
Lag LogL LR FPE AIC SC HQ
0 -5.841156 NA* 0.010630 1.127729 1.426164* 1.192497
1 -3.002577 4.325453 0.012049 1.238341 1.735732 1.346287
2 2.242417 6.993325 0.011075 1.119770 1.816118 1.270895
3 9.351142 8.124258 0.008793* 0.823701* 1.719006 1.018005*
4 10.07275 0.687245 0.013450 1.135929 2.230190 1.373411
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Vector Autoregression Estimates
Date: 12/17/20 Time: 10:25
Sample (adjusted): 1998 2019
Included observations: 22 after adjustments
Standard errors in () & t-statistics in []

LANS

LREC

LANS(-1)

LANS(-2)

LANS(-3)

LREC(-1)

LREC(-2)

LREC(-3)

0.073972
(0.24566)
[0.30112]

0.064239
(0.22615)
[0.28406]

-0.173845
(0.22494)
[-O.77284]

-0.072243
(0.05996)
-1.20487]

0.077856
(0.05488)
[1.41872]

0.120590
(0.06419)
[1.87849]

~0.125171
(1L.47922)
[-0.08462]

0.092592
(0.16609)
[0.55749]

24.61427
(6.57416)
[ 3.74409]

0.324912
(0.91145)
[0.35648]

-1.906649
(0.83906)
[-2.27236]

-1.266678
(0.83460)
[-1.51770]

0.021592
(0.22247)
[0.09706]

-0.1.34299
(0.20361)
[-O0.65959]

-0.as8z2084
(0.23818)
-2.02403]

-2.895464
(5.48828)
-0.52757]

2.294549
(0.61623)
[3.72352]

-13.88298
(24.3918)
-0.56916]

R-squared

Adj. R-squared
Sum sqg. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

0.884596
0.813578
0.219875
0.130052

-0.503346
6.798470
0.301209

657792
447203
026799

648989

Determinantresid covariance (dof adj.)
Determinantresid covariance

Log likelihood

Akaike information criterion

Schwarz criterion

Number of coefficients

003926
001371
10.08359
O0.719674
1.612345
18

00 |00NEOWOWOO

Dependent Variable: LANS

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 12/17/20 Time: 10:30
Sample (adjusted): 1998 2019

Included observations: 22 after adjustments
LANS = C(1)*LANS(-1) + C(2)*LANS(-2) + C(3)*LANS(-3) + C(4)*LREC(-1) ...
*LREC(-2) + C(6)*LREC(-3) + C(7) + C(8)*LK + C(9)*LF

Dependent Variable: LREC

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 12/17/20 Time: 10:40
Sample (adjusted): 1998 2019

Included observations: 22 after adjustments
LREC = C(10)*LANS(-1) + C(11)*LANS(-2) + C(12)*LANS(-3) + C(13)*LR...
C(14)*LREC(-2) + C(15)*LREC(-3) + C(16) + C(17)*LK + C(18)*LF

Coefficient  Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.
C(1) 0.073972 0.245658 0.301119 0.7681 C(10) 0.324912 0.911454 0.356477 0.7272
C(2) 0.064239 0.226146 0.284058 0.7808 C(11) -1.906649 0.839062  -2.272358 0.0407
C@3) -0.173845  0.224944  -0.772836  0.4534 C(12) -1.266678  0.834602 -1.517702 0.1530
C(4) -0.072243  0.059960 -1.204865  0.2497 C(13) 0.021592  0.222465  0.097060 0.9242
C(5) 0.077856  0.054878  1.418720  0.1795 C(14) -0.134299  0.203611  -0.659587 0.5210
C(6) 0.120590  0.064195  1.878493  0.0829 C(15) -0.482084  0.238180  -2.024035 0.0640
C(7) -0.125171 1479218 -0.084620  0.9339 C(16) -2.895464 5488281  -0.527572 0.6067
C(8) 0.092592  0.166089  0.557485  0.5867 C(17) 2294549  0.616231  3.723518 0.0026
C(9) 2461427 6574163  3.744092  0.0025 C(18) -13.88298 2439185  -0.569165 0.5789
R-squared 0.884596 Mean dependent var 6.798470 R-squared 0.657792 Mean dependent var -6.458671
Adjusted R-squared 0.813578 S.D.dependent var 0.301209 Adjusted R-squared 0.447203 S.D.dependent var 0.648989
S.E. of regression 0.130052 Akaike info criterion -0.949681 S.E.ofregression 0.482525 Akaike info criterion 1.672522
Sum squared resid 0.219875 Schwarz criterion -0.503346 Sum squared resid 3.026799 Schwarz criterion 2.118858
Log likelihood 19.44649 Hannan-Quinn criter. -0.844538 Log likelihood -9.397744 Hannan-Quinn criter. 1.777665
F-statistic 12.45596 Durhin-Watson stat 2401969 F-statistic 3.123577 Durbin-Watson stat 2.028612
Prob(F-statistic) 0.000059 Prob(F-statistic) 0.033332
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Response of LANS:

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of LANS to Innovations

Period LANS LREC e
1 0.130052 0.000000 12
(0.01961) (0.00000) 08
2 0.007660 -0.034804 oa
(0.03317) (0.02936) ’
3 0.007939 0.034182 .00
(0.03078) (0.02842) oa
’ 1 2 3
Response of LREC: — LANS LREC
Period LANS LREC
Response of LREC to Innovations
1 0.027134 0.481762 .6
(0.10279) (0.07263) 2
2 0.042841 0.010402 ’
(0.12007) (0.10719) -2
3 -0.248193 -0.075784 o - =
(0.11499) (0.10107) \
-.2
Cholesky Ordering: LANS LREC -4 ) , 5
Standard Errors: Analytic
——— LANS LREC
Variance Decomposition of ANS:
Period S.E. ANS REC
a1 0.130052 100.0000 0.000000
2 0.134846 93.33834 6.661658
3 0.139337 87.74268 12.25732
a 0.153644 72.20113 27.79887
5 0.154913 71.02339 28.97661
6 0.162976 72.01851 27.98149
7 0.169110 72.14714 27.85286
8 0.169471 71.88285 28.11715
(=) 0.171764 71.71073 28.28927
10 0.173236 71.73326 28.26674
Variance Decomposition of REC:
Period S.E. ANS REC
a1 0.482525 0.316227 99.68377
2 0.484535 1.095370 98.90463
3 0.549652 21.24059 78.75941
g 0.606140 28.45722 71.54278
5 0.606341 28.50388 71.49612
6 0.628610 30.82553 69.17447
7 0.636363 31.80433 68.19567
8 0.640173 32.50679 67.49321
j=] 0.654887 31.84589 68.15411
10 0.658729 31.52873 68.47127
Cholesky Ordering: ANS REC
VAR Residual Serial Correlation LM Tests
Date: 12/17/20 Time: 10:38
Sample: 105 2019 Component Jarque-Bera  df Prob.
Included observations: 22
. . . 1 1.047277 2 0.5924
Null hypothesis: No serial correlation at lag h 5 0.895950 ) 06389
Lag LRE* stat df Prob. Rao F-stat df Prob.
1 3387838 4 04951 0875338  (4,200)  0.4961 Joint 1943236 4 0.7462
2 6.403325 4 0.1710 1.782584 (4,20.0) 0.1720
3 7.086638 4 0.1314 2.006910 (4,20.0) 0.1323 : i :
4 3774386 4 04374 098MT5  (4.200) 04384 Approximate p-values do not account for coeffici...

estimation
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 12/17/20 Time: 10:50

Sample: 1995 2019

Included observations: 22

VAR Residual Heteroskedasticity Tests (Levels and Squares) — Dependent variable: LANS
Date: 12/17/20 Time: 10:45

Excluded Chi-sq df Prob.
Sample: 19952019
Included obsenvations: 22 LREC 8.144466 3 0.0431
All 8.144466 3 0.0431
Jointtest. Dependent variable: LREC
Chi-sq df Prob. Excluded Chi-sq df Prob.
LANS 10.93171 3 0.0121
5422489 4 0.2491 Al 10.93171 3 0.0121
Granger-causality from LREC to LANS Granger-causality from LREC to LANS

H@: No Granger-causality from LREC to LANS at frequency w = @.81HA: No Granger-causality from LREC to LANS at frequency w = 0.02

Wald test statistic = 25719 Wald test statistic = 25719

pralue = 0.2764 pvalue = 0.2764

llo graphical output No graphical output
Granger-causality from LREC to LANS Granger-causality from LREC to LANS

HA: No Granger-causality from LREC to LANS at frequency w = ©.83 H@: No Granger-causality from LREC to LANS at frequency w = 0.04

Wald test statistic = 2.5719 Wald test statistic = 2.5719

pvalue = 0.2764 pvalue = 0.2764

No graphical output o graphical output
Granger-causality from LANS to LREC Granger-causality from LANS to LREC

H2: No Granger-causality from LANS to LREC at frequency w = .01 HO: Nlo Granger-causality from LANS to LREC at frequency w = .82

Wald test statistic = 1.1242 Wald test statistic = 11242
pvalue = 0.5700 pvalue = 8.5700
llo graphical output No graphical output
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Granger-causality from LANS to LREC

Granger-causality from LANS to LREC

He: No Granger-causality from LANS to LREC at frequency w = @.83 HA: No Granger-causality from LANS to LREC at frequency w = 0.4

Wald test statistic = 1.1242
pvalue = 0.5760

Wald test statistic = 1.1242
pvalue = 8.5700

o graphical output

o graphical output

Null Hypothesis: LHDI has a unit root

Exogenous: Constant, Linear Trend

Lag length: 1 (Spectral GLS-detrended AR based on SIC, maxlag=5)
Sample: 1995 2019

Included obsenvations: 25

A 3 paill GaSke

Null Hypothesis: D(LHDI) has a unit root

Exogenous: Constant, Linear Trend

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxag=5)
Sample (adjusted): 1996 2019

Included observations: 24 after adjustments

MZa Mzt MSB MPT Mza Mzt MSB MPT
Ng-Perron test statistics -5.29753 -1.36672 0.25799 16.2341 Na-Perron test statistics -10.8434 -2.32590  0.21450 8.41576
Asymptotic critical values*: 1% -23.8000 -3.42000 0.14300 4.03000 Asymptotic critical values*: 1% -23.8000 -342000 0.14300 4.03000
5% -17.3000 -2.91000 0.16800 5.48000 5% -17.3000 -2.91000 0.16800 548000
10% -14.2000 -2.62000 0.18500 6.67000 10% -14.2000 -2.62000 0.18500 6.67000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 5.11E-05 HAC corrected variance (Spectral GLS-detrended AR) 6.05E-06
Null Hypothesis: LHDI has a unit root Null Hynothesis: D(LHDI) has a unit root
Exogenous: Constant Exogenous: Constant
Lag length: 4 (Spectral GLS-detrended AR based on SIC, maxag=5) Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxiag=5)
Sample: 1995 2019 Sample (adjusted): 1996 2019
Included observations: 25 Included observations: 24 after adjustments
MZa Mzt MSB MPT MZa Mzt MSB MPT
Ng-Perron test statistics -5.57651 -1.51665 0.27197 4.80066 Nag-Perron teststatistics -8.23821 -1.94288 0.23584 3.28611
Asymptotic critical values*; 1% -13.8000 -2.58000 0.17400 1.78000 Asymptotic criical values*; 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300 3.17000 5% -8.10000 -1.98000 0.23300 3.17000
10% -5.70000 -1.62000 0.27500 4.45000 10% -5.70000 -1.62000 0.27500 4.45000
*Ng-Perron (2001, Table 1) *Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.001492 HAC corrected variance (Spectral GLS-detrended AR) 9.26E-06
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Zivot-Andrews Unit Root Test

Date: 01/10/21 Time:11:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LHDI has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point; 2010

Zivot-Andrews Unit Root Test

Date: 01/10/21 Time:11:12

Sample: 1995 2019

Included observations: 25

Null Hypothesis: LHDI has a unit root with a structural
break in the trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point; 2011

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -2.617723 0.221955
1% critical value: -5.57
5% critical value: -5.08
10% critical value: -4.82

t-Statistic ~ Prob. *
Zivot-Andrews test statistic -2.645723 0.010179
1% critical value: -4.80
5% critical value: -4.42
10% critical value: 411

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 01/10/21 Time: 11:12
Sample: 1995 2019
Included observations: 25
Null Hypothesis: LHDI has a unit root with a structural
break in the intercept
Chosen lag length: 0 (maximum lags: 4)
Chosen break point: 2012

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Zivot-Andrews Unit Root Test
Date: 01/10/21 Time: 11:12
Sample: 1995 2019
Included observations: 25
Null Hypothesis: D(LHDI) has a unit root with a structural

break in the intercept
Chosen lag length: 1 (maximum lags: 4)
Chosen break point: 2012

t-Statistic ~ Prob. * t-Statistic ~ Prob. *
Zivot-Andrews test statistic -0.790685 0.028590 Zivot-Andrews test statistic -5.498669 0.017469
1% critical value: -5.34 1% critical value: -5.34
5% critical value: -4.93 5% critical value: -4.93
10% critical value: -4.58 10% critical value: -4.58

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Perron Unit Root Test

Date: 01/10/21 Time:11:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LHDI has a unit root with a structural

break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2008

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process
Perron Unit Root Test
Date: 01/10/21 Time:11:12
Sample:1995 2019
Effective observations: 25
Null Hypothesis: D(LHDI) has a unit root with a structural

break in both the intercept and trend
Chosen lag length: 0 (Maximum lags: 4)
Chosen break point: 2011

t-Statistic
Perron Unit Root Test -3.343454
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29

t-Statistic
Perron Unit Root Test -5.331461
1% critical value: -6.32
5% critical value: -5.59
10% critical value: -5.29
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Perron Unit Root Test

Date: 01/10/21 Time: 11:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LHDI has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2010

Perron Unit Root Test

Date: 01/10/21 Time:11:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LHDI) has a unit root with a structural
break in the trend

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2003

t-Statistic
Perron Unit Root Test -2.775735
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

t-Statistic
Perron Unit Root Test -5.316522
1% critical value: -5.45
5% critical value: -4.83
10% critical value: -4.48

Perron Unit Root Test

Date: 01/10/21 Time:11:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: LHDI has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2011

Perron Unit Root Test

Date: 01/10/21 Time: 11:12

Sample:1995 2019

Effective observations: 25

Null Hypothesis: D(LHDI) has a unit root with a structural
break in the intercept

Chosen lag length: 0 (Maximum lags: 4)

Chosen break point: 2011

t-Statistic
Perron Unit Root Test -0.752990
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

t-Statistic
Perron Unit Root Test -5.532812
1% critical value: -5.92
5% critical value: -5.23
10% critical value: -4.92

Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Level MNumber of obs = 25
Lags = @ «chosen by Akaike criterion Maimum Lags = 2
Test Breakpoint Date Asymptotic Critical Values
Statistic 1% 5% 10
ADF -2.98 13 287 -5.13 -4.61 -4,
It -2.96 13 287 -5.13 -4.61 -4,
Za -9 .89 13 2ear -58.87 -4@.48 -36.19
Gregory-Hansen Test for Colntegration with Regime Shifts
Model: Change in Regime and Trend Mumber of obs = 25
Lags = 1 chosen by akaike criterion Maximum Lags - z
Test Breskpolint Date Azymptotic Critical Values
Statistic 1% 54 18
AOF -3.93 14 laar -6.82 -5.54 -5.24
It -3.59 14 2888 -6.82 -5.0a -5.24
Iz -17 .36 14 2888 -69.37 -LE.GE -53.31
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Gregory-Hansen Test for Colntegration with Regime Shifts
Model: Change in Level and Trend Mumber of obs = 25
Lags = @ chosen by Akaike criterion Maximm Lags - 2
Test Breskpolmt Dete Asymptotic Critical Values
Statlistic 1% 54 18
AOF -3.3 -5.45 -4.99 -4.72
It -3.41 -5.45 -4.99 -4.72
Iz -16.64 -57.28 -47.56 -43,.22
VAR Lag Order Selection Criteria
Endogenous variables: LHDI LREC
Exogenous variables: C LK LF
Date: 01/10/21 Time: 11:31
Sample: 1995 2019
Included observations: 20
Lag LogL FPE AIC SC HQ
0 53.14905 3.09e-05 -4.714905 -4.416186 -4.656592
1 80.07111 40.38308* 3.17e-06* -7.007111* -6.509244* -6.909922*
2 81.18872 4.40e-06 -6.718872 -6.021860 -6.582808
3 85.41777 4.65e-06 -6.741777 -5.845618 -6.566837
4 88.02253 6.12e-06 -6.602253 -5.506947 -6.388438
5 93.74918 6.46e-06 -6.774918 -5.480466 -6.522227

Vector Autoregression Estimates

Date: 01/10/21 Time: 11:32

Sample (adjusted): 1996 2019

Included observations: 24 after adjustments

Standard errors in () & t-statistics in [ ]

LHDI

LREC

LHDI(-1)

LREC((-1)

LK

LF

0.947962
(0.03603)
[26.3131]

-0.001994
(0.00092)
[-2.15927]

-0.006829
(0.02062)
[-0.331271]

-0.000601
(0.00269)
[-0.22342]

0.134360
(0.08366)
[ 1.60595]

8.584062
(8.47071)
[1.01338]

0.254939
(0.21712)
[1.17416]

-6.310435
(4.84735)
[-1.30183]

-0.048550
(0.63295)
[-O.07670]

-13.74921
(19.6717)
[-O0.69894]

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz sC
Mean dependent
S.D. dependent

0.997785
0.997318
0.000115
0.002459
2139.308
112.9368
-8.994733
-8.749305
0.691667
0.047492

0.352452
0.216126
6.353617
0.578274
2.585366
-18.10617
1.925514
2.170942
-6.513184
0.653147

Determinantresid covariance (dof adj.)
Determinantresid covariance
Log likelihood

Akaike information criterion

Schwarz criterion

Number of coefficients

2.00E-06

1.25E-06

94.96590

-7.080492

-6.589636
10
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Response of LHDI:

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of LHDI to Innovations

Period LHDI LREC
.003
1 0.002459 0.000000 002 B ——— I —
(0.00035) (0.00000) o1
2 0.002209 -0.001147
(0.00041) (0.00056) -000
3 0.002021 -0.001379 001
(0.00044) (0.00069)
002 1 2 3 4 5
Response of LREC: — Lhor LREC
Period LHDI LREC
Response of LREC to Innovations
1 0.061225 0.575024 6
(0.11771) (0.08300) 5
2 0.036721 0.146596 4
(0.03875) (0.12663) 3
3 0.028327 0.027531 2
(0.02699) (0.06571) 1
- =~
.0
Cholesky Ordering: LHDI LREC -1
Standard Errors: Analytic 1 2 3 4 s
——— LHDI LREC
Variance Decomposition of HDI:
Period S.E. HDI REC

CONOUMWNE

10

0000000000
0
o]
[0
0
0
o

100.0000
89.26374
82.35611
78.45561
76.12201
74.62216
73.59812
72.86539
72.32206
71.90810

O0.000000
10.73626
17.64389
21.54439
23.87799
25.37784
26.40188
27.13461
27 .67794
28.09190

Variance Decomposition of REC:

Period S.E. HDI REC
i 0.578274 1.120973 98.87903
2 0.597695 1.426756 98.57324
3 0.598999 1.644187 98.35581
4 0.599522 1.809296 98.19070
5 0.600073 1.943166 98.05683
(S 0.600590 2.054944 97.94506
7 0.601042 2.149271 97.85073
8 0.601431 2.229169 Q7. 77083
o 0.601762 2.296942 97.70306
10 0.602044 2.354468 97.64553

Cholesky Ordering: HDI REC

VAR Residual Serial Correlation LM Tests

Date: 01/10/21 Time:12:14
Sample: 1995 2019
Included observations: 24

Component Jarque-Bera  df Prob.

Null hypothesis: No serial correlation atlag h

1 0084025 2 0.9589
2 0.9557042 2 0.7569

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 1366220 4 08500 0338156  (4,320) ossoz  Jomt 0641067 4 0.9584
2 4.892691 4 02985 1278546  (4,32.0)  0.2989
3 2.410590 4 06607 0606259  (4,32.0) 0.6610 ¢ : . »
. 1195164 4 08789 0295047  (4.320) 08790 Approximate p-values do not account for coeffici...
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 01/10/21 Time: 12:18
. L Sample: 1995 2019
VAR Residual Heteroskedasticity Tests (Levels and Squares)  included obsenvations: 24

Date: 01/10/21 Time: 12:17

Samp|e: 1995 2019 Dependent variable: LHDI
Included observations: 24 Excluded Chi-sq df Prob.
LREC 4662438 1 0.0308
All 4662438 1 0.0308

Jointtest:

Dependent variable: LREC
ChlSq df PrOb- Excluded Chi-sq df Prob.
LHDI 1.026942 1 0.3109

39.00655 24 0.0273
Al 1.026942 1 0.3109
Granger-causality from LREC to LHDI Granger-causality from LREC to LHDI

Ha: No Granger-causality from LREC to LHDI at frequency w = 8.81 H: No Granger-causality from LREC to LHDI at frequency w = 9.82

Wald test statistic = §.8180 Wald test statistic = §.8189

pvalue = 0.8122 pvalue = 0.0122

o graphical output llo graphical output
Granger-causality from LREC to LHDI Granger-causality from LREC to LHDI

HB: No Granger-causality from LREC to LHDI at frequency w = .83 H@: No Granger-causality from LREC to LHDI at frequency w = @.84

Wald test statistic = 8.8189 Wald test statistic = 8.3189

pvalue = 9.8122 pvalue = 8.0122

No graphical output No graphical output

Granger-causality from LHOI o LREC Granger-causality from LHDI to LREC

H: No Granger-causality from LHOI to LREC at frequency w = @.81 H@: No Granger-causality from LHOI to LREC at frequency w = 0.82

Wald test statistic = 3.3071 Wald test statistic = 3.3071
pvalue = 8,194 pyalue = 0.1914
Granger-causality fron LHDI to LREC Granger-causality from LHOI to LREC

H8: No Granger-causality from LHOI to LREC at frequency w = 8.03 HA: No Granger-causality from LHOI to LREC at frequency u = 0,04
Wald test statistic = 3.3071 Wald test statistic = 3.3071
pvalue = 0.1914 pvalue = 0.1914
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Renewable energy consumption and its influence on economic
growth in Algeria between (1990-2019) -Trying to model-

Summary:

This thesis aims to analyse and measure the consumption of renewable
energies on economic growth in Algeria during the period 1990-2019 using an
autoregressive model (VAR). Depending on the distinctive variables of the
Algerian economy represented in economic growth GDP, adjusted net savings
ANS, human development index HDI, and consumption of renewable energies
REC. And the variables fixed capital and labor force as auxiliary variables.

The study concluded that the consumption of renewables energies has a
positive, insignificant effect on economic growth and a negative effect on both
net saving and the human development index. And that there is a one-way
relationship that extends from GDP to RCE, and REC To HDI. In the long and
short term, there is no relationship between REC and ANS.

Key words: Consumption of renewable energies, economic growth, adjusted net
saving, human development index, autoregressive model VAR, Algeria.



La consommation des énergies renouvelables et son influence sur
la croissance économique en Algérie entre (1990-2019) -Essayant
de modéliser-

Résumé :

Cette these vise a analyser et mesurer la consommation des énergies
renouvelables sur la croissance économique en Algérie durant la période 1990-
2019 a l'aide d'un modeéle autorégressif (VAR). En fonction des variables
distinctives de I'’économie algérienne représentées dans la croissance économique
GDP, I'épargne nette ajustée ANS, l'indice de développement humain HDI, et la
consommation d'énergies renouvelables REC. Et les variables capitales fixe et
force de travail comme variables auxiliaires.

L'étude a conclu que la consommation d'énergies renouvelables a un effet
positif et insignifiant sur la croissance économique et un effet négatif a la fois sur
I'épargne nette et sur l'indice de développement humain. Et qu'il existe une
relation & sens unique qui s'étend du GDP au REC et du REC a I'HDI. A long et &
court terme, il n'y a pas de relation entre REC et ANS.

Mots clés : Consommation d'énergies renouvelables, croissance économique,
épargne nette ajustée, indice de développement humain, modele autorégressif
VAR , Algérie.



