odadl Sty JLall eelaztl 5,05

suddl agleg Almidl pgdall dualiaid¥l sglall 48
23 Lard¥] aglall oud
2022 /.ceoversrrie t sl 03,11
(sp J)‘ég:lSiJLwLa Balids Jud olidbaiio JLaSoiw doudne 5,S0k

2aLaidYl aglall sp,

oS 2Laidl : yaased

-

19 daguwga 5,S AU

3 Wladly gslamnll 7 ¥l oo 43Nl

(2020-1990) 57all JM5 (5551 sl sLaid¥|

:(8) Sliwdl B, i)

do> o~

Aealall 2,1

< ol liwd

< ol liwd

Sl ekt 3wl

2022-2021 : denolet! dud!







Railly i)

Jaad) 138 alaly Sl e 508l Aasially juall daas e Jag e 4 ol <Al
caxdl) 03 e ) 2alld
toe IS ) QL) aalaes SAN jas 4agw

Aol Anilaly ailgangis lude Jaw Ay andl 138 e alal Junin 531" jiae das "Jaldl) Sl

) 13 ol e W lse el ) saandl 43 g gasall Jon
lgagi e digetty Lo e Ladlid) Ll eliac
caal) 138 Sladl e s ol Cugf e Laela e S



c\&‘g\

: palsiall Jaxd) 138 (5]

138 ) sems ol e s 33 on ol comla sm petles OIS (e ) B ) panils i) el LY
cpale ) A agdain " CaanSll callgl e Sl
collad deg alll 4ddg "cpall elgy sl Sl %e'i <
SA 5S4l & ey (Sha
ey Yl JaY) S )
) ey "l (2> 795 )

A Lagas, " s "ol Gl o)) S

Aaahall Sla B Cayno sy el aalu (e S5 e Jaelies (B lags AN Bl e IS

(¢ 2]
s



i

c\&‘g\

KA 03 ) Jsensl 55k lads (30 ) palsiall (s2gn 5y gaal
"l (gl "
Blsdl 038 8 (snig Sled) )
A pglain " 5358 il pesdlls " st )
Ul 3K by SR )

cdanll 138 Slas) b e 5wl e pale e US )



uadla
Pha ihall sladyl b Aladly laill Zbal) o Laadl 3D lasl ) duhall s3a Cang
—lags iyl (e Bshaall Al HlodY dasl)l dagially aihe daae lad] aladiul (2020-1990) sl
) ol VAR S lasiV) daie #gei il Jo By VAR zilei Ul & Toda-Yamamoto giselely
4aTi aaly olat) i3 Ale Wlia o) dawadl il Ll Gu LS Al CV e (audidd B agen (e
Z Y] (e aaly olatl 8 3De Sgagl Lol s sigalaly agh 5lad) of LS clllad) sas (glaill ~1Y) (e

Abstract

This study aimed to test the causal relationship between trade openness and the unemployment in
the Algerian economy during (1990-2020). Using the Granger causality test and the modern causality
test methodology developed by Toda-Yamamoto within the framework of VAR models, The estimation
of the Autoregressive Vector Model (VAR) indicated that trade openness contributes to reducing
unemployment rates, as the test Granger's causation showed that there is a one-way causal relationship
that goes from trade openness to the Unemployment rate. Also, Toda Yamamoto's causality test
indicates that there showed that there is a one-way causal relationship that goes from trade openness to
the Unemployment rate.

Key words: Trade openness, Unemployment, Granger Causality, Toda Yamamoto Causality.
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Aulpal) 7 agaiy CLiAl Chupadl) 1 A0 Easal)

el zasailly Auhall Bl Caaill wy anlidll Auhdl zises Guls B oead) U
oaibe A HLad) At e adiad Cige Auball sda Gl daladl Glahall e alacYl,
pbll Cllaiy 1aag VAR zilad Ul 3 8yshall Toda-Yamamoto gigelebrlagi Lo sl
Adlsall alllaall 3 L Caupail) 2 daalidll hlaal) (e de gana
Al 7 agaig A LEia) chlad) :J s qullaall

Ayl Shystie JalS day et Leadieall Ayl chlasl Capel) 2y dadl
Goad D) @hlod] ADA e a3 VAR S laas¥) dsie z3sen Chpal) iy L
Ay gylaall ~ By Ak
ALY cLEd) (g gY) g al)

LS 2y Al Judld) dphiia) e RS deriiuall GhLEAY) e el Gl
E5i dnie (e Byfine Aabud) i€ 1Y) Lo wanil Jaxion seb Lalasialy 5ed Lysly g <
RS ((DS) sanall gl e ol (TS) (Slsdial) gsill o cilS Lo 13 (gl Bpinall e dludud)
O et O ned SN ¢ Sng Hled e IS amn Laid opaskany o8 501979 die J1h jlaaV) s
blady) 1
}(DF) Jasal) g (S )liis)

Gy cellaadll I Bloy) Gle 5 Jaa drieca Ladajp Jb 8 LasY) 13 o) oy
:Algall COUN o Slall

L. Regies Bourbonnais, econométrie, 9 édition, paris, Dunod, 2015 , p-p : 249-250.
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Xe=pXi 1t &
Xt = pXt—l +c + &t
X;=pX;1+c +b;+¢&

O 3 L) asas AulSa) Lyl cpm HLaaY) 13a 3G (ADF) shaall Jlgb S las) -

@
AXy = pX¢ g + z PXijr1 T &
J

]
AX; = pXiq + Z PXijy1 T Ct &
J

/]
AXt = pXt—l + Z pXt—i+1 +c + bt + &t
Jj

IS ety 13s il i
Byfise b Alalull i Basg Hia 2a tH
Byfise Aldod) iaig Baag yds aas Y iH,
Pl L HLasY) 13a el b (i
Hotpiiue e Alulidl it Bang )3 2as
{ Hi: 5 dladadl jied Basg jds 2ap Y
Uganall dadl) (o J8l T-statisiC dgunall dasll culS 1)) (ghaall (ajll by
IS 136 Prob Lllaay) dadll gyl e sl %05 disiea (s5ine die b (S5 Jgin yara
038 8 diag Bang 3 lgp dag Y Alulally (gheall il by o %05 Ligins Grisa (o
O ) R amiy o) Bl b Wl i) s Aldad) i ol 13y B Al
cJealSll Ay a ellid Alld) bl die g cdledad) s

) gl Mas) o Aosad) ABMal) L 5 53 8 VAR gilai il colsal) e oyl e !
341 1 2012
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Aupal) 7 dgals i) 1 AU g R

Tl (eun o5 ahlid) o ihall A Aladly glaall L) G Al cl)las)
2 2sail gy Capad b Lad pai S VARSI last) 4aie
VAR A4 jlaaiy) daie ¢ dgais Cuadl) 1Yl

zalall ely 8 dpadill A5l o) o OIS G (1981 ale Sims z3sail 138 # )l 8
Metid Jio Bysall je Gyl o HESH Gl 3 cAopuadtl] Hlaill dgany adiad 40V dulal
DAY S dgaill Joial) pasiiill ) Jgeasl) dal o c¥alaal) Gans (e cibaiia) (s
sl elady) il aygn JSas cdamplad)l Chasnall jlaaly Gl Led

Aisesa Jagyd gl 090 \gmats Aibally cpaiall g 4 Jalad 13s z3ga3 Sims 58] 1Y
g a3l slladY) aae 23 Y aleall A lases gllsalg o Lls baae gl laalainl)
VA(VAR) I laai) el ey 4n58) 531 z dgaill 120
@laify) skl o Lalie Laca o JKE SN iyl pled dada ) salall gigadl)
Lo ddalfie X=(X1, X250 Xk) Baie K (e (g5ing g ladd  Saalinal) clglidll Coagl )liia
.g@ug

2:@\&xtwm;md&3a§;

X, = @(} L3 Z@z X, 1+ 5
i=1

Xe = (Xyo Kaps oo ns Kip)

ol JSAN e 2 gl LS (S

O(L)X, = 0, + &,

Dl Jalee i L of G

339 1m0 Gl gaga dlsall e Sl e !
~1970 ) ¢ aiaall 850 il Al oalai®y) gailly Clylsl Ga Al A czeaal W) o -2
127 HE%) 2012- 2011 3 ‘)3!);1\ daala cdalaidy) ?JM\ ‘._?_D...\'.'u.u;h Z\JLU 6(2009
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A a7 il paily pali) dags waas : Ll
Zigaill Lial) clhay) 555 aani —1

AIC :lgins uleal) (e degane Jlexinh z3gall Dualiall il jalill cilpd aaas 2y
IS pladinly 3gaill paiy o980 Cus cAdjusted R-squared Jaeall osaill Jalaag HQ 5 SC
bl (b e Jssie DAL LS e h Gun ) h (N0 e sl dsys Ll o (Sl il
Al ga dad o & aad SN Pl Ay Jhass ((Basasell Clblaad) DA ey daslaiy|
Dt juledll
zisalll padi -2

Ayl zisall 1 CVolee (ga Alsles IS i oS S laatY) zises Alls
VARP) zisall san o dlalas IS a8 o . aliell ddgieal) diyhay of (gyreall il
P Al e (i ol
Y, =0, +® Y, +D,¥ , +...+d Y,

S dan on Y Byiase e el o Uil Z3gall 138 cValee i oSar Yy
slaiy) A€y dila) o Jlgde ale olay) Alls b d Aajal) (e llg il leny Byis Judll
jgea Chaiie dila) Ko Lads ol ale olad) dlls 8 VAR zisall dna ) ol
% Apanssall Gyl manal
Lpad) ABal) L) SO Gl

e a5 pihall 8 dAlaly g)ladll Zay) G Al G G cal] LAY Gae WS
Toda-Yamamoto sigelal—lagh dunce HLidly jaihe danw Hlod) Les dnadl Gpjlisl Pla
Al 38y A JLIER) 1Y) £ Al

el 3aaill Ll 8120 (Granger 1969) © jailg asede caes Lunadl Hlas) e
lae sl ) Dl sy asgrall e Stiwy (e sae Cy ASnliall cOlelal b

.130 =1 Q)S:\ d.il‘u 24 (dana | J\,ﬂ\ Y -1
272 102 2011 «all caalall i ¢ Jo¥) Aasdall ¢ ki) SUaBY) (G cene Aus

. C. Granger, Investigating Causal Relations by Econometric Models and Cross spectral
Methods, Econometrica, USA, Vol 37, No 3, Aug 1969, pp 424-438.
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L B. Schelter et al, Handbook of Time Series Analysis, WILEY-UCH, Weinheim, Germany,
2006, p 337.
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i) z3gaill sl el sl cplill dgins (€RVAR
il e z3sall Jlsd i) cplal- alall dgias :EUVAR
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vl e gl Alae JS 8 80kl allaall 2ae e
'.Granger (85 dae s (5f 358l dgng Aumjh iy Alall sda (LS X, (2p) S
sisalaly 1155 38y Auaaal) L) @S £
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2. AYAD, H, & BELMOKADDEM , M, Financial development trade oppness and economic growth
in MENA countries : TYDL panel causality approach , theoretical applied economics , XXIV (610) ,
2017, p 240
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& huiadl VAR zisa i Pa e ddle Jgeanl) S 1(P) (Aall slaly) days yass -
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P Al sl e nyiaiad VAR(P+DMaX) zaseill e sana

P+Dimax P+Dmax
XI. =a+ Z [i-LX.__,- + Z Yle—j-l'-E'lL“‘(l}
1=1 J=1
P+Dmax P+Dmax
F=at Y BXeit ) YYejtea-@
I=1 |=1

TN
ciadyall a8 eyl 1Y, X
b iy Laag itlabaall AT ) Wadll e 8jle 1y ¢ £y
Ol e et
POl Gnadl) Lial ast Cus

TPy = 0 0515 Xy s Y Yy 1Hy

EF:+1Dmax Y # 0 03] Xy woe ¥y tHy

Aladly (lail) 7 BAY) (o 4Bkl uladl) (Julatl) s Canal)
oo alal Aauldll Zuhall ) sty Gage o Gl PA e 5K
Ay Al b adinall obidl) z3sall Qe DA e cdllally @laill = bay) Gy Bk

Al clily 3 vliap 3aad e S 2ay

45



SAal) b Alladly (latl) ¢ LAY) (o AL Lpuslidl) Aualyal) 2 S Juadl

Aiail) Jedleal) A hin) dudyd 1Y) callaal)
Opeadieaall cpyniall il Jedbadl &yl chlidl elaY ADF sl e alaeY)
t b WS ellyy dUNM aladly OP (sylaall - ey dhall 4
Ssienal) tis ALY LI < d5Y) gl
tolial Jpaall 8 daiage (ssiall die )y lad) il
Ssimall 2o ADF Lid) il 1(1-2) Jgasd

S &) pardial)
) ol 939 aald (g0 | ) alaily adal ot
-0.7808 -2.0470 -0.5989 t-statistic UNM
0.3694 0.5530 0.8564 Prob
-0.2788 -0.4470 -0.1268 t-statistic op
0.5770 0.9807 0.6450 Prob
-1.9524 -3.5683 -2.9639 %5 sic da all all)

Eviews10 galin clajiae Ao alaeYh gdlall dlae) (e @ jdaal)

s ((ZbiYly Aladl ) oidl e OS of sy ADF lasl milisg Jsaadl Da (e

ablE 0539 ¢ Sia) olaily alald agag A9 cadall dgag (B ) COAN Zalall Ay (gl e By

die (0.05) dapall il e ST Cridgiin dilasy) LaY) aidll of Cus () olad) (s
) Al e gl v LAY sha) sale] cang Jllg %5 AN (S5

AN Gedl de dLEiay) cplad) ; SG gl

1olia) Joanll 3 daimge SV (gl die Lhinal) lad) mil
AN Gl e ADF L) guilis :(2-2) a8 J gaad)

gl ) partial)
) oladl (g9 akald (g | e elay adald it
-3.7174 -3.5880 -3.6866 t-statistic UNM
0.0006 0.0486 0.0098 Prob
-4.8544 -5.0139 -4.7646 t-statistic oP
0.0000 0.0020 0.0007 Prob
-1.9529 -3.5742 -2.9677 %05 die da all Al

Eviews10 zalin s ia Ao alaeYh pidlall slac) (et jaal)
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Jedladl 4iag 0.05 daall ded) e J8 ddlaa) adll o LDl Jeaall DA (1
(Y Gl die Bjiien (ppuiall sl
VAR I3 )aaiy) zigad jpafli 1 SUI Callaal)
zasaill i) elaty) 5,50 asaas 1Y) g Al
Slaayl dxdy el o B cUal ds)s mast Wi€a uledl e degana o el
b gad) Jsaall b minge 98 LS juleall Lo aall Jal 32 cllyg VAR (I
ial) sUa) 5558 ayaat il 1(3-2)ady Jsaad)

VAR Lag Order Selection Criteria
Endogenous variables: UNM OP
Exogenous variables: C

Date: 04/13/22 Time: 01:08
Sample: 1990 2020

Included observations: 27

Lag  LogL LR FPE AIC C HQ

0 -187.0688  NA 4143970  14.00510  14.10108  14.03364
1 -128.0427 104.9353*  70.46915* 9.929086*  10.21705*  10.01471*
2 -127.8456 0.321109  94.03612  10.21079  10.69073  10.35350
3 -124.8954 4370655  103.2358  10.28855  10.96047  10.48835
4 -121.4986 4529106  111.1007  10.33323  11.19712  10.59011

Eviews10 zliy cilayie Jo slae Yo cpmllhall sae) (e 1 jsaall

Beadll die (3aaT yuleall JSI g ol Aol dad 8 of Jasdl Joaall il DA (e
p=1 4ol
VAR g isaill daadlay hiia) cjlad) : Sl g
VAR zisaill gl jhEiay) Yl

Cus goangll iall Cglie jlas) e alde Yl g dgeill LAl Ay e SE
Bl Jals a5 By aalll (e A jsda S culS 13 D VAR I Jlasiy) z3ga ey

 llgall JSl 8 damge LEaY) 138 il cduylail
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VAR(L) gisaill yiia) milti :(7-2) o8, J<al

Inverse Roots of AR Characteristic Polynomial

15 Roots of Cha acteristic Polynomial
Endogenous variables: UNM OP
Exogenous variables: C

0.5 | Lag specification: 1 1

Date: 04/13/22 Time: 01:15

1.0 |

0.0 ]
Root Modulus
-0.5 |
0.911327 - 0.174524i 0.927888
0 0.911327 + 0.174524i 0.927888
1.5

15 10 -w©05 oo os 10 1s | Norootlies outside the unit circle.
VAR satisfies the stability condition.

Eviews10 zalin s e Ao alaeYh gidlall slac) (e 1 jaal)
Ash of LS sangl 5l Jahy ai Lalall IS o ey clgde Jeaniall Z030 DA
S e z3gaill of Joill ey g anlsl) e S s3all o3
VAR(D) gisadl dadhua cia) st
VAR(L) gisail s bl ajsil 33) -1
Jarque-Bera JLad) milis :(4-2)ad) Jgaad)

VAR Re idual Normalit Tests
Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 04/13/22 Time: 01:18

Sample: 1990 2020

Included observations: 30

Jarque-
Component Bera Df Prob.
1 0.218834 2 0.8964
2 0.246375 2 0.8841

Joint 0.465209 4 0.9768

Eviews10 zaliy clade Je aldeYh gidlall slae) (e 1 jaal)

(0.97 ) casly Hlaadl didlais) das Jarque -bera =04 J ddlasy) del) caaly
3gng pe e pat A Apdall duapdll Jgd Jally (0.05) dssall deill Ga ST ay
el Bl aplal) il (S
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VAR gisaill s 33 BLay) jLas) -2
sl A Lyl J<ae sy Al chlady) jedl oo LM-tests ziheV Cielias
t M) Jsaall L daimge SLEAY) 138 aladial milig ¢ ualil e Toly HLasYl sy Cua
LM Tests jlad) milis :(5-2)ad; Jgaad)

VAR Residual Serial Correlation LM Tests
Date: 04/13/22 Time: 01:23

Sample: 1990 2020

Included observations: 30

Null hypothesis: No serial correlation at lag h

Lag LRE™* stat Df Prob. Rao F-stat Df Prab.
1 0.550065 4 0.9684 0.135469 | (4, 48.0) 0.9685
2 4.744060 4 0.3146 1.219912 | (4,48.0) 0.3148
Null hypothesis: No serial correlation at lags 1 to h
lag | LRE*stat | Df | Prob. | RaoF-stat| Df |  Prob.
1 0.550065 4 0.9684 0.135469 | (4, 48.0) 0.9685
2 5.660481 8 0.6852 0.703936 | (8, 44.0) 0.6863

Eviews10 galiy Slajda Ao alaeYh gillhall dae) et jaall

Lailyl) LM test HLEAY dadipe dflasy) Ligieall o) Jaadl Glall Jeaall DA (e
cl il oda die dojheall ducajil) Joi Lide ey Lea prob (LM-stat)>0.05 _palill 45,0
VAR g gaill (Blg aligld Gailad jlis) -3

(Aloal) i (uilat LA il 1(6-2) ady Jgaad)

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 04/13/22 Time: 01:26

Sample: 1990 2020

Included observations: 30

Joint test:
Chi-sq df Prob.
18.61275 12 0.0983

Eviews10 galiy Slajda Ao alae Yl pidlall dac) e 1 jdaal)
0,05 oo Sl 4y (Chi-sq = 0.098) ded of Jaadli adde Jeasiall il DSy

celbd¥) Gluld & DAl g ade ey Lea
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VAR(L) zisaill il guilts sl ¢ a0

giall o Xhlly culd I @) o gring ¥ zasadl) o ALl ml ]

el dlee b Llad) (gyaaal) Slanyal) Al e badie) z3gaill 5)all cilalaall dilasy!

o Lok Ao ga milally

Jo¥) g ladd) yads il Julas oy

Spual) clagyal) Ak aladiuls VAR(L) gisad s il 1(7-2) o) Jgaad

System: UNTITLED

Estimation Method: Least Squares
Date: 04/13/22 Time: 01:30
Sample: 1991 2020

Included observations: 0

Total system (balanced) observations 60

Coefficient Std. Error t-Statistic  Prob.
C(1) 0.847962 0.050902 16.65884 0.0000
C(2) -0.192928 0.045961 -4.197634 0.0001
C(3) 14.01504 3.363193 4.167182 0.0001

Equation: UNM = C(1)*UNM(-1) + C(2)*OP(-1) + C(3)

Observations: 30

R-squared 0.952962
Adjusted R-squared 0.949477
S.E. of regression 1.794327
Durbin-Watson stat 1.772319

Mean dependent var  18.10070
S.D. dependentvar ~ 7.982858
Sum squared resid 86.92944

Eviews10 zlin s jde Ao alaeYh pidlall slac) (e 1 jaal)

A ) Al Jane Aoles S Gl Jgandl b A gall VAR(L) g 3geill i il

UNM = 0.847962170654*UNM(-1) - 0.192928364905*OP(-1) + 14.0150389783

:dilasy) Al e —

2 ekl 2 (Ll Jsaad) 8 akall zisall Cilelad diiall digiad) ads Lad
Cua Baaly L sllaly - atyly Aladly dasiyall dabeall (o JSI Lilian) (s5ina il asmg ol
ol e duhall ghuriar Gidadiyall Cialeally Laldd)l Codgiin LAY ddlaal) deal) il

Jo Loy 13g) Adlany) dadll of Cus Adlasy) dalll e digine a5 ((-4.16 ¢16.65)
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aage Alllal)

daiiye dad A5 %095 z3sall dupudill 5l of (5] R?20.95 manil) Jalaa dad izl
lae Al Jae & iaas Al haril) (e %95 @ aSay juadal) aiiall of Cam duilaiag L
Jalse A 3g38 daiall %35 Lol cillaal) Janay (olaill LY o (558 bliny] llia of e Ju
b5 DW= 1.77 dilas¥) daidll o jsial) z3saill DA ey zisaill b dayie 2 @Al
Jon slhdy) o S Lliy) sl 6 ad) Jeasill o5 L 55 (63 ¥ 2 el (e duijh
Ailean ) alil (e Joste 735018 dale §)pemns z3gail 8 AICE) 028 3gag pae
tAgala®y) dalil) e -

Grinay ole L @il (glaill ALaYL Aadyall daleall o il il el
Bl G s (l)e @laall Fliy) sl o dus il (8 Al @Yaee o Lilas)
Aladl N ame Gmias e cilee Llaill dubudl o 6 ¢(=0.19) olay Ly Aladl Y aas
Bl (ol Zlay) dBle : less dielaw il (s3en iy ) Auhall (ge 35T Aaiill s2ag

Mohammad igbal hossain , Fariantahrim , ) 429 (2010-1988 sl JAa yihall 4 Aad)
Md.sabbir Hossain, Md.Maznur Rahman, Relationship between trade openness and

o dale ADe Gl o) sdl Cua «(unemployment: empirical evidence for Bangladesh
ttilsas B (e Gl g judg dlladly (g)laall - L)

Osh dbemy i) chlénayl ek ¢ cadlell @l e deje FSE Dudld) clpalaall sk -
clalaiy) o) o o Audlell ol 3 Leiys 5alys A3U Jeall ek (Aleall ¥ aludl)
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System: UNTITLED

Estimation Method: Least Squares
Date: 04/13/22 Time: 01:30

Sample: 1991 2020

Included observations: 30

Total system (balanced) observations 60

Coefficient Std. Error t-Statistic  Prob.

C4) 0.178687 0.123343 1.448702 0.1532
C(5) 0.974692 0.111371 8.751747 0.0000
C(6) -1.857730 8.149539 -0.227955 0.8205

Equation: OP = C(4)*UNM(-1) + C(5)*OP(-1) + C(6)
Observations: 30

R-squared 0.777353 Mean dependent var  59.35068
Adjusted R-squared  0.760860 S.D. dependentvar  8.891133
S.E. of regression 4.347932 Sum squared resid 510.4220
Durbin-Watson stat ~ 1.979827
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OP =0.178686520079*UNM(-1) + 0.974692285259*OP(-1) - 1.85772982572
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Pairwise Granger Causality Tests
Date: 04/13/22 Time: 01:39
Sample: 1990 2020

Lags: 1

Null Hypothesis: Obs F-Statistic  Prob.
OP does not Granger Cause UNM 30 17.6201 0.0003
UNM does not Granger Cause OP 2.09874  0.1589
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/13/22 Time: 01:49

Sample: 1990 2020

Included observations: 29

Dependent variable: UNM

Excluded Chi-sq Df Prob.
OP 11.79960 2 0.0027
All 11.79960 2 0.0027

Dependent variable: OP

Excluded Chi-sq Df Prob.
UNM 2.010750 2 0.3659
All 2.010750 2 0.3659
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Null Hypothesis: OP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.236853 0.6450
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

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

) oladly adall 1 U 7z dgall

Null Hypothesis: OP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.447062 0.9807
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

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

) olad) (g4 &h@ Oga sl CJJ.A.\S\

Null Hypothesis: OP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.278843 0.5770
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: UNM has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.598955 0.8564
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

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

) oladly ahald f ) gz asadd)

Null Hypothesis: UNM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.047053 0.5530
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

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

) olad) G4y éh@ G99 &Il CJJA.\S‘

Null Hypothesis: UNM has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.780897 0.3694
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(OP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.764649 0.0007
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(OP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.013926 0.0020
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(OP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.854479 0.0000
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(UNM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.686615 0.0098
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(UNM) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.588036 0.0486
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(UNM) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.717497 0.0006
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011

*MacKinnon (1996) one-sided p-values.
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System: UNTITLED

Estimation Method: Least Squares

Date: 04/13/22 Time: 01:30

Sample: 1991 2020

Included observations: 30

Total system (balanced) observations 60

Coefficient Std. Error t-Statistic Prob.
C(@) 0.847962 0.050902 16.65884 0.0000
C(2) -0.192928 0.045961 -4.197634 0.0001
C(3) 14.01504 3.363193 4167182 0.0001
C(4) 0.178687 0.123343 1.448702 0.1532
C(5) 0.974692 0.111371 8.751747 0.0000
C(6) -1.857730 8.149539 -0.227955 0.8205
Determinant residual covariance 49.29635

Equation: UNM = C(1)*UNM(-1) + C(2)*OP(-1) + C(3)
Observations: 30

R-squared 0.952962 Mean dependent var 18.10070
Adjusted R-squared 0.949477 S.D. dependent var 7.982858
S.E. of regression 1.794327 Sum squared resid 86.92944
Durbin-Watson stat 1.772319

Equation: OP = C(4)*UNM(-1) + C(5)*OP(-1) + C(6)
Observations: 30

R-squared 0.777353 Mean dependent var 59.35068
Adjusted R-squared 0.760860 S.D. dependent var 8.891133
S.E. of regression 4.347932 Sum squared resid 510.4220
Durbin-Watson stat 1.979827
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