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Abstract:

This study aimed to analyze a relationship between exchange
rate fluctuations and exports in North African countries (Algeria,
Morocco, Tunisia, Egypt, Mauritania), during the period (1990-
2019), in addition to clarifying the relationship between
exchange rate changes and exports, as well as highlighting the
effects of exchange rate changes and exports. The exchange,
especially the policy of devaluing the local currency, in order to
understand the subject of our study, we dealt with two
theoretical and practical aspects. The theoretical aspect was
touched upon the conceptual framework of the exchange rate,
and the most important theories that explain it, as well as some
concepts related to exports. As for the practical one, it is a
standard study using the ARDL Panel, So that we focused in
our study on the years from 1990 to 2019, relying on
quantitative and standard tools, and the study concluded that
the best model through the Haussmann test is the compact
group average model (pmg), and among the results reached is
that there is a significant impact of the exchange rate on
Exports of goods and services, and also showed that there is a
direct relationship between the two variables in the short and
long term, as positive shocks in the exchange rate lead to a
rise in exports of goods and services. The study concluded that
the most important variables exchange rate and exports in

North African countries were: exports of goods and services,



official exchange rate, oil prices, gross domestic product,
inflation, and the study model was estimated using the
combined average group (PMG) method, and the results
showed a positive and significant effect. The GDP on exports,
the results also showed a negative and significant impact on
both the official exchange rate and inflation. Keywords: exports
of goods and services, official exchange rate, oil prices, GDP,

North African countries, Panel- ARDL
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- Ly )

-~

Cyaiall Lyilaay) gailadl) gany 1(1-4-3) a8 Jgaa

1.362191| 23.13341 19.78748 | 25.13045

1.359757| 2.273471|-0.1297291 4.78209

1.318767| 24.5925| 21.88337| 26.4343

0.6865434 | 3.634509 | 2.507972| 4.695468

0.8833752| 1.471147| -1.629306| 3.455359

STATA 16 mliyn Glajyradl Je aldeWh gldlall slae) e 1 jaall

(1-3) ) Galal
Gleadlly adull chalial cul€ dad el o) Ladl odel Jeaall BDla o
Wil sl cil€ A ol o cps (3(25.1304%) 2 <a)a820084d il
Al ((%23.1334) 0 s Lausie Wie(%19.7874 ) <)38,20034

b Aad el cul awy Gopall e W %1.3621) gkl Calaiy)
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ale g 8 cilS ded s ((%4.7820)c @58:2019 dnd il
(2.2734%) @ L3 hugidl W (% —-0.1297)w cud s 1990
Sl il sl bl Jlaay) W ((%1.3597) 0 38 g)lnall iyl
s 199035 Libiy)ge 8 cul€ dad ol gn 32019 Gl jeae 6 dd
@obrall Cahaiyls (%24.5925) cyaih hausidll Wi (%21.8833) )y
2012 dad yihall 8 dad b culS Jg il jlend W ((%1.3187) L
1998 daud Cojral) 3 cuilS dad ol o cps 3 (%4.6954) 0 oy )
@lxall Cihaiyls (%3.6345) i augie Wl ((%2.5079)c @y Al
s 1992 daud hall 8 dad el cul€ aazill W ((%0.6865) a8
5 2019 dud Cprall 3 cnilS dad ) o g 3 (%3.4553) @ @y
0% gylmal) ol (%1.4711)p088 dass i Wl (%—1.6293) 0 <y
.(%0.8833)

Lyl o LYY ABe Judasi ;ALY g5

i) Jlad Jsal dpailly Lol )Y A8 ghins 3(2-4-3) ad) Jgaa




Galdl statal6 zabiny Glaie Jle alde¥Wh glidlall dae) (e 1 jaadll
.(2-3)
Loy edlelae JS o Baad eyl G bl V) ddghiae Jdad DA e
GAY! clysially (SyaY) Ysall dplall Hlandl clesdlly alud) lyalia o
D¥sal) Jalie Adas Alee) o) Cipa raw o LWL dingag 4y gima S
ela(lisind OsSlgivall Lgaday () e l)adailly (3554 davigia (SopaY)
laall Zll Jlay o€ Bl dabea 58T o WS caalladl LY Ly L sina
e L <0.9356302(2010 ale 8 SopaY) Voall Zlill HlenYL)
Cipn s pduzill (e JS tly G ¢0.4408 4ied caly Jg il s
O 3l A aw L 585 ¢(—0.1193¢-0.0038) Adbod) 5,LaY L o
oy Cipeall jas lardlly aludl ciyala

(2008) s (Slope) Jaai¥) claral (uilail) JLd) il sl g b
.pesaran and yamagata

pesarane,(2008)yamagatacuus il il Jiay 1(3-4-3)Jsaad)
L) Jled sl

Jlcal) dag | Ailany) dod iy
0.0000 10.603 Delta
0.0000 11.854 Delta Adj

(3-3) ad) @aldl Statal6 4y Ao slaicYl olidldallalae) (a : jsaal)
aill alasinly coailaill Hlaa) deely <8l mun s (3-4-3) Jsaal
pdall dam b mpss JlaiaY) adll A (g (Delta Adj) 5 (Delta)d, gusl)
((5%)AV 2 5iue die duilaie @€ iyl clalea b ol A
dlaie) Cany dgle s cAuyall Jae el paes B dsage Guiladll aae L
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fpayl) ahaliall e s Ciladee Lo Caliad dualaiall e Jib Gk
- il ke Jals A8
tdpia ) adaliall (LYY (e RS Al g 8
plliall (e Lol llia (Lidl Jlad o o il (saliai@V] (yglarl |l
) paiall by o B 335 Al 13 L Jil Glbes b Ay el
( Mucahit,2019:P,623) allias mils ) gos <l b ¢ jliey)
Lls ¥ e iU Pesaran (2004) cd-test jlidl ¢jlal Lid ade
Sl SHERYL sl e daldl Jabad) i s g el adaliall o
dsadl (& danm e mililly dpia gl abalaall G Ll V1 dsa s ae (B0
pSull
cant 4 (g ) iy 8 adalial) G ADELY) LAY A0 dxpal) -
Llplee Lrgds Layysi e Lan) 038 555 adaliall 4006) 4 jieall G
v (E 241 A5)~N (0,1).....(6-3)
Sl sl s 2y cadaliall iy Sl o LS Jalaa sa:p)
.(fixed effect model)anlill JEY) #3gai s
e JH0.05 JliaY) dad o aa3 STATA 1644y Glajpe DA (e
pdny oS ey cjiaall gl by ) Lagis Lo 13s 5% dysinall (siase
comadl leans e (Ll Jlad Jsall) aclalial) 40

CD =

I Rafael E. De Hoyos, Testing for cross—sectional dependence in panel-data

models, The Stata Journal (2006) Number 4, p 485.
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pbliall o L) e CaiSUCD-test jLid) it Jia (5-4-3) Jsaal

- Lidl Jlad JsalPesaran (2004) cva dva sl

Abs (Corr) Corr| CD-test 4.8 L)
0.916 0.916 **15.87 Lnexp
0.598 0.598 *%10.35 LnTCH
1.000 1.000 **17.32 Lnpp
0.984 0.984 **17.05 Lngdp
0.387 0.340 5.90** Lninf

o) A% 10:%5:% 1 dysinall sionn () (*°*) (°)(*)

(4-3) ad; @aldlistatal 6 dmap Jlo alac¥l Glllall slael o Haadll
O Bli)Y) e ikl (CD-test) jlidl mil mcagi (5.4.3) Jsaal)
Pesara (2004)—.x(Cross—section dependence) izl akalsall
-(Abs(Corr)) (alladll Llsy¥) dady (Corr) ol dad (o WS
by (ol Gapll Jsalg arell dpiad (b ) il Pla (e lla g S
oSN (s5ie tie il yuxial) gaend dajal) alaliall ¢y L) dgag oSai
tAg RN A v

s yal) ol ysiall 4 L85 A1
ule of 255 20 (e B Cny PANEL ARDLz3sai iy oLall Jd
[(2) e\ A5y 2gmy Alla 3 4l Cum ¢ ST o A0l Aajal) e ALalSie dia)
saasll s cblid) Galiy LA ol 13y dlllae bl o< el

NP



Al el Sangl da LA il ((5-3) ) Jgaad

3.57718 11.0953| 0.29614| 0.46848
(0.9644) |  (0.3501)| (0.6164)| (0.6803)
5.47384 | 4.23635| 0.86483| 0.95233
(0.8574) |  (0.9361) (0.8064)|  (0.8295)
11.4441 8.27162| 1.11019| 2.26745
(0-3240) (0.6023)| (0.8665)| (0.9883)
18.6634 | 19.8169| -0.74744| -2.12614
(0.0448) |  (0.0310) (0.2274) | (0.0167)
24.7520| 24.9159| -2.68047| -2.86499

(0.005) (0.005) (0.003) (0.002)

(9salall) Eviews 12 galin Ao alaieYl Ealdl das) car jdaall




LN exp —LN pp-LN gdp —) culysiall o Laadt Jsaall PDIA e 2 Galadl
0.05 o ST Adlaa¥l dadl () 2a3 ) cgsiasd) & Bjiuse e (INTCH
e sgd (ININF) Hxial) Ll %5 4 sina (g5 ic

50.1996 | 51.1604| -6.31315| -7.42449
(0-000) | (0:000)| 5600y (0.000)
50.2987| 51.1895| -6.35725| -8.91624
(0-000) | (0-000)| 00| (0.000)
96.7905|  40.8957| -5.01166| - 2.97893
(0.000)|  (0.000)|  (0.000)|  (0.001)
69.3658 | 64.9415| 7.89133| -9.01251
(0.000)|  (0.000)|  (0.000)|  (0.000)

(9@alal)) Eviews 12 galin Ao sladieYl daldl dlae) fai jiadl)

chaiall (o lgde Juanie mbl odlel Jsaall DA e s Gl
Ao (e 4LelSia g 3iune (DINTCH-DLNEXP-DLNPP-DLNGDP-)
Lgine ggime e 0.05 (o J8 Adlaa¥) dedl of a3 3 (1) V)

.10%5%



:32a 4l S sl -2
Ay o) o Bl asas aSEll ADELY) L) eha) o

Gl aint Cign 13gd ¢ N dad) (g sansl) 3 iyl Jleainly Ayl )
Gl sasgll i cblis) Gaal e ey Cua Pesaran (2007) Lo
L L) 13gd aladl 2 3saill (6 e ¢ SEI Jaadl (e Jill)
AY; . = a; + b)Yy 1CiYeq + diAY, + €;4....(7-3)
}_’i=% i=1 Vit s
Ho:bi =0 :a loa¥) 1agd dpaiall Ly il
el Glua A s o (Ugy) adate JY(T7-3)Aaladdl joasi oy adle
b WS CIPS
CIPS=- ¥, CADFi ....(8-3)
igdaiall pussall " Vg — <4 selas) & :CADFi :éua
raalsll Hia HLEAY Al EDE Jleatinl oy Liglas
alall ol culill s e sgingi(1) zagall
gl as gging zisal 1(2) Fasall
cale oladly Culh a0 r3gad 3(3)z A sl
pansll s culylad) # (6-3) Ul Jsaall ma s

S Gl (gimall | i

365}&\ ZES}J\ 165}4&.\5‘ 35'%.435\ 2655435\ 165},&\
—= ———1 =5.238** | ——| -1.962 -2.639 | Lnexp
—— 1 =5.08 | -5.464** — | =2.286 -2.592 | InTCH

I Christian G, Franz C, Jean—Pierre, Panel Unit Root Tests in the Presence of
Cross—Sectional Dependencies: Comparison and Implications for Modelling,
Department of Quantitative Economics, Universiteit Maastricht, The Netherlands,
2008 pS.
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— 1 2.610 1.700 -— 1 2.618 1.700| Lnpp
N —4.884** -——| =2.239 —-2.130 | Lngdp
L _ e N _— —4.665** Lninf

(4) A3, Gl Stata 16 Asay Je 2ieWh Glallall dlac) (et jaadl

Cekl (6-3)a8) Jsaall b 4nils L) B bl aalgl) H3s laal o)
Wl T gy iall dapall (pe AlalSia el (of (s5inad) 3 Byfina INiNf: juial) o
el ol IV 3l eha) amy j8ius g8 INexp, INTCH, Ingdpcy il

L Bjfise e 508 INPP Bpaiall Wl gy 5V Al (e AlalSia

Gl sasgll i ahlial aladiuly dbaiadl JalS Gl e Calsll -

Sjlal) aldie) Ly 43l A jel) adaliall ADEL Ala 3 gl cautia) Jil
op bl dla Gl 1)) W Levin,Lin et Chu(2002-LLC )Y Jal
adde (Say IA(CADF) 5 (CIPS) )il alasind iy 438 duzapell adalial
Shlid) ah Cua (Pesaran (2007) a8 )alll S8 Jualdl il e
(JgY) dall ahlial e cpulaill axe maaa 858 ST 6 Jal
A Jslaal) 8 Aaia g bl
Jdsdl Pesaran s Bl saagll jAa1 BN Jaaldl )lial G:.l:\s(7—3)d ) saal)
Ll Ol

—-4.261**

—-5.766**

-3.677**

-1.854

—4.420%**

-0.216
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—3.323%** -2.552 | - 3.604** -1.825

—-5.416** -1.664 | -8.420%* 0.220

2.610 2.610 10.074 10.074

&\}ﬂ\ Gls 10%:¢ 5%:¢ 1% a,u.u.d\ (5 Shua éﬁ\ ),3.&3 JR B R kR *

(3) A gkl Stata 16 daay Je alaieWh oidlall slae) (e 1 jaadll
i) Jalal) LAA) Y llal

(@leaally adudl) cholia o Ja¥) A gl 30 3)58 Al dpa s (e Sl
Pedroni  (1999) _lia) aladiuly asii Case  (AlEiaddl il
S YAl 4 mlay g3 Westerlund & L.Edgerton (2007) jlaals
Sy dyghall JaV) 8 i) Jolall Al 855 uilail) ane Allay oS
Persyn & duzm pll adaliall g dalii ) asmss Saeloall uadll JaY1

p Gl Jsanll 3 daiia e ilully « (Westerlund, 2008, p. 232)

Jsd (Cointegration Test)el il Jalsill culjlaal il Jiay(8-3) Jsaal)

(Ldy i) Jlad
Panel Group Ay
—0.1491 *** _ Modified Variance
ratio
-0.2216*** | 0.4632*** Modified Phillips
Perront

Pedroni

-0.9258*** | -0.9036*** | Philips — Perront
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—-0.5512*** | -(0.0345%** Augmented
Dickey—Fuller t

=0.7779*** | —1.0943*** Variance ratio Westerlund

s e 1%¢ 5%« 10% Aysinall (ssisn ) iiz(**#)(**) (*)

(6) Ay Gl statal6 Ay Je alieVh Glllall dlac) et jaadll

el o e ally el JelSal) cahlia) =55 m 5(8-3) a8y Jsaal
O Ayide JalSS ABle dn g ade aSaT Al adell du;m 8 (4:d 5 cileliaa)
OSar ) (% 10 )ssisal) die Aiiusal) cihiially (leasdls adudl) cihyaliall
5 Pl Al cfyarially chalall f @ ide JalSs dle aa 3 4l J5al)
Sl

.(Panel-ARDL )z dgalll ja85 ) cullaall

Aol e JelSie yiie sl agag aae e 2SEls sas gl s culyldl) el 2
. 4aai Jlasg ((Hausman) jladl e aldeWh Bl zdgall lias

:( Panel —~ARDL) zilai a5 : Y

¢Anll) Asall e il g el ey 3y8hiee data) Al Q;T dgng ade (g AUl any
Saaliall Bl bl (ECM)Uadll mpmst 7 3sad s sgladll o280 o
Y 7 3sa e IS ((PMG) dasnd) de ganal) Lo sia <ilyaia s «(MG)
Ja¥ly Jushll Ja¥) clades aad 55kl 28 U5 o(DFE) Saaliall bl
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aaps cJyghall JaV1 8 o3l U daamill Ay Aades Gl il
oLl (9-3)ad) Jsanl) 3 daiasall il o Uloass D) 4 dlaill

DFE MG PMG uiall
~0.150210 | -0.800715%* | —0.540653** | Ln CTH| Js¥i
1.726938%* | 2.239888%* | 1.875435%* | Lngdp | "=
~0.003076 | 0.084685 | -0.024757 | Lninf | (LR)
~0.195270%* | —0.411104** | -0.256478%* | ECT
~0.421966% | ~0.635919%* | —0.960973** | LnTCH | Js¥i
1.364542%*% | 1.042162** | 1.666527%* | Lngdp | *=*

(SR)
~0.006246 | 0.000294 | 0.117245 | Lninf
23.69028 | -10.99848%* | -5.568799*% | cubilal

sl e % 105 %55 %1 xic dslasy) dysinall e Ju % 5% #

Galdl STATAS16,TATALS zalin Clape o alieWh ggullall dlae) ol jaadl

b zisi (a5 (Panel ARDL) zigas juafi m8 ¢(7) Galdl (o
PooledMean ) dssaall de gaadll lasg 73503 ((Mean Group) ie sasdll
ilaldly ((Dynamic Effects)  Suluall dalill clyilil) z35a35 «(Group
: l Jsaall 8 daimpe gililly lawsd LEAL DY) o agin

addlall Salipal) JILY g igad L) >
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a5l (Panel ARDL) #3sar 5lia¥ dlaliall cilylial: (10-3) a8y Jsaall
a8 Jled sl

DA | Jlaiay) Aad | &2 dlas) dad | o Allial) Ly
PMG 0.1041 6.16 MG/PMG
PMG 0.9775 0.20| PMG/DFE Hausman

. statal5 dan Ao olidlall das) cpe i)

Panel )z 35 jlia¥ (Hausman) jlid) aladiul ma g (10-3) Jsaad)
& (PMG) dssrdl degenall Jawy zisad of Jaadl cua 2l (ARDL
oo S Bypenal Tl o 255 Cune(MG) e sanall bouss z3sar (o Juadl
o Lae paall dumjh (b)) ML ((59%0)Ansine (ssiue dio A sandll dagl
Aazlially L Laydl Jlad Js O Aailatie pe Jushally saalll (gaall <y of
((DFE) Saalall ail) 50l 235015 (PMG) e sanall Jaws z3sad oo
ol Joad) z3saill Addes caaad) dacajh Job ) OLEAY) dai el Cua
(PMG) dserdll de ganall Jag 73503 9o (Panel ARDL) ~3a



ot (PMG)asaral de panall Janigin r3sas ool gili :(11-3) 8, o) Jsanl
) Jled Jyal

Pooled Mean Group Regression
({Estimate results saved as pmg)

Panel Varisble (i): ind Murber of obs = 145
Time Varisbkle (t): year Murber of groups = 5
Tbs per group: min = 25
awgy = 25.0
max = 5
Log Likelihood = 1l1&.35&8
D. lnexp Coef_ S5td. Err. =z bx|z| [95% Conf. Interwvall]
_ec
1nTCH —-.5408535 .131854% -4.11 0.000 -.798E323 -.ZBZel4s
Ingdp 1.875435 . 0840252 ZZ .32 0.000 1.710743 Z2.040121
Ininf -.0Z47578 0478204 -0.52 0.&05 -.113484 .0&E89885
5B
_ec - .2584783 0721101 -3 .58 0.000 -.3978115 -.1151451
1nTCH
ol. -.8903373 2214535 -3.1z2 0.002 -1.1z4438 -.Z583584
Ingdp
ol. 1.&888527 .E10Z0Z3 2.73 0.00& 4705523 Z.B8Z501
Ininf
ol. .0117z245 0231223 0.51 0.8lz -.0335357 0570448
_cons -5_56887593 1.5336824 -3 .48 0.000 —-8.704005 -Z.4335353

-(8) aby (=Ll Stata 16zl e slic¥l Gillall slac) et jaadll
sl Jalsse

LS V) s Aaenal) de samall Jausg ddppla aladinly i) z3sall of La
Jishll Ja¥) ciladed Galaill 4 (i daphll sda ol 4] 5LEY) Gaw
ey o gt alag (adl) el ilalaay juall JaY) Cilades ¢gli e
iy Ayl Jae Jsall Al il gl e dyshall Ja¥) il
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o clanle sl e sle clpsiall G Las aa Je Aga J juadll JaY)
i e e Blie lle Juanidl cilalzall

: dushll oY) il

dae Jsall die 8 Jighall Ja¥) cDlalae s &3l bl Jsaall gy
sl yal)

Ahall dae Jsall 8 dyshall Jal) clalee i it :(1-11-3)Jsaal)

JLiaY) dagd &)baal) Uasl) Jaladll il
0.000 0.1316549| -0.5406535 Ln TCH
0.000 0.0340252 1.875435 In gdp
0.605 0.0478204 | -0.0247578 In inf

(8) Ay Galdistata 16zl Slajyise Jo alaieYh Gillall slac) (4e

Lilas) dsiee Cela bl IS () eday Baladl Joaall il DA (1
Gl cDlalaall 03a JS o LS adumill o Uil %5050 Ji dgine (s5ie e
o Cipall ma e IS O e Ju L sy el S LS diage
Jsall b claxdlly o) cilppla e alag S L sl il syl
o3t iy (Aala@) Aplaill Gilee ldag (Jishll JaY) 8 Lanh) Jld
pRliail ) @35 ey Cipeall aw d %1 iy o e Dbl
AUl Jlayl 8%1500) o) 5 claadlly dull chalia 8 % 0.54))
salyy oy eclanadly alud) Ciloba & %1.875 laylaie 5alyy ) o ol
.%0.024 & claxally aludl cilpliall 4o palissl ) g5 pduzil L3%1

141




:&ﬁ\@mﬁn—4

?373 JJ c(%S) :\.JJ.\M G o %j L\SL& c«\.; (_02564783)
A JS lenally alud) cyaball (s YY) e (25.6%) Jass

sashl) Ja¥i-5

to) ey il il A (e

ol JlaaV) dady dulle 5l 53 (-0.2564) Wadll mmai Jaleam
Slo X5 e %5 (s die Lsies Jadie Jalby ¢(0.000) 4ied il

plail deadival) clypsidl n JaY) 5puad 3l Ale 5 iide JalSS dsa
tdaY) Al sl a4 ls ADle

Poh LS ey s (S Aliie Cielad Jyshal) Ja¥) cilades o it Ll

aadl clla e (Intoh) ey Copall jra el (gsinas callus Sl asag
@25 Pla oy Capall jrw 33l Cus (Y58 sinall (g5iua e clardlly
Lo 13 Lyl Jlad Jga 3 (%0.54) 0 claadlly sl cihyabia alessl
Ly (8 Aagall CVaal) aal ey Copall e cipaliai®y) Aplaill les (38155
s cclaaally adull (3030 (e Gl dialy W (Gany laxy Jsall ol
o Ll Jled 5o aela Lol ST ponaill ) Ja bag e s 3l) sl
iad pe Gapall jew s B A ae Al Cela gy canil)

¢3S lal 2302014-1980 DA dpusld dhyaecilyylll

chala e (Ingdp) Jadl ol ) el Lsieas syl 5 asm =
sl Ul JlaaY) 3045 s 3 (5% sixall sl die (leadlly alul
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Jsd 2 (1.875%) o cleadl) Ll cpabia dad & 3aly (% 1) Ay
e bl el sl ApaleaY) Al lee S5 L 13y oLid) Jlad

:i.u‘)\d
) chalall e (Ininf)aaiail) jbsd gsime eyl 51 asmy -
Chobia ded (mlids) ) gop 1% aaal 5ol o) dam (claadlly
Aphill e G5 L ag (Lai)l Jlad Jg 3(0.024) claxdlly alull
JAoalaigy)
thelad juaill JaV) Cilalaa s i W
Aipd adaliall Al dilide yualll Ja¥1 &2 JaePMG zise of Lo
saa e Al < jpail) JaV) clalee i =35 age

- Al Aty -1

el 4 uadll Ja¥) cleles i it 1(2-11-3) Jsaal

Jlasyl dad|  (gylad) Uil Jalaal) aiall
0.051 0.103731 -0.20207 ECT
0.105 0.297914|  -0.48232 LnTCH
0.192 2.119367 2.766067 Lngdp
0.176 0.0475596 | -0.0643546 Lninf

0.054 2.27584 -4.384271 | <yl asll

) Galdistata 16zl Slajie o alaaeWh Gillall slac) (et jacadll
-(1-8)
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Jsaall 4 dacasdl jiball 8 el JaY) cdlabes i il DA (g
L) 5L (0.2020)d 4ied dgsbually Uadll mmaa as o) ey o3le
died Lo saalydl Al 8 Joad b Cus cdadgid) 5Ll dysiee Gl
Ll cJushall da¥l 8 claaally adudl calia cls <) (% 20.20
sl Ll 5LaYLy Lilas) dygine 2 IS Gelad Qi) L

Lilias) (gsma e OS] Lnsa ol aall il ey

: uall Ayuadlly-2

crall el Jal) Cdlelea a3l 1(3-11-3)Jsaal)

Jiay) dad &)kaal) Uadl) Jalaal) iall
0.009 0.1728245| -0.4534309 ECT
0.000|  0.2276572| -0.8482518 InTCH
0.462 0.3330.31| -0.2452226 Lngdp
0.236| 0.0161322|  0.0190983 Lninf

-0.016 4.131827 -9.974377 CulEl) aal)

ad) (aldl stata 16zl cilayis Jo alae¥h cidlall slac) (et jaadll
-(2-8)

Jsaall (4 damgd) cpmall (d aalll Ja¥) c e s 8l DA e
bl 5LEYG 0.45340 died dgstuals Wadll st aa ) oy o3l
ad Lo saalsll Al 8 Jaad S Cus cAaBgiall BLEYL dygime Cels
Wl edashall da¥) 8 cladlly ol choba (s cal (%45.34
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e ) aaiall Gl clyginay ALl LEYL o la can) Cipeall jrw jaiall
o elad il il W clilan) gine e Gl ela el il
- Anse LAY L Liliaa) 45 5ee

Pouigdl Apadll—3

Juaa¥l dad | (gHleall Uadl) Jaladll il
0.003 0.1352197| -0.3968551 ECT
0.000 0.2180093 | -0.8337937 LnTCH
0.276 0.7179098 0.7818243 Lngdp
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3.02239008

3.3689378

3.39382448

2.92740396

1.74633013

1.59942023

0.97286429

-1.0812739

1.44125316

0.34946033

1.45136882

1.37669854

0.3238548

0.83789631



24.8738224

25.1304522

24.6054907

24.8496809

25.0757981

25.0684869

24.9667377

24.9007413

24.3751944

24.231669

24.3742273

24.5350609

24.386806

22.7263701

22.6981383

22.77347591

22.6668068

22.7321471

22.903618
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4.23833523 4.23468605

4.16794812

4.28561783

4.30926753

4.28960817

4.35074191

4.3741003

4.38923828

4.61206072

4.69540447

4.70928708

4.75869603

4.78209017

2.10928449

2.16407562

2.14451215

2.22987559

2.21949855

2.14478862
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4.54435805

4.10857614

4.34872835

4.67711869

4.69546782

4.66221193

4.56736447

3.90177063

3.70770121

3.95947895

4.24534744

4.15950789

3.10279135

2.92423627

2.91452222

2.79300391

2.74277364

2.82494395

25.7306774

25.7543939

25.7702673

25.8056344

25.8342219

25.8676567

25.8952718

25.9325676

25.9688995

26.0003982

26.0133144

26.025243

26.0332112

24.488768

24.5584441

24.5372436

24.5298101

24.6304515

24.5748812

1.30263982

1.5807484

1.74694695

1.36380894

1.50944331

2.18509024

1.17995849

1.07053064

1.56537045

1.85593774

1.72117889

1.45161153

0.66873574

1.91435963

2.0777108

1.74750218

1.64540603

1.63737823

1.81214716



22.9666023

22.9603281

23.0040393

23.071997

23.0659232

23.1330195

23.2258393

23.3848939

23.5422277

23.6821234

23.8360497

24.0311009

24.221719

23.9819083

24.1260144

24.2836182

24.25911

24.27790404

24.3641043
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2.16514617 3.01012815

2.25414107

2.26222298

2.28283322

2.36326959

2.42506597

2.39976474

2.25909113

2.18245117

2.18211188

2.1742497

2.10319876

2.04773478

2.08655369

2.13027228

2.09061328

2.15506426

2.12888672

2.12898579
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2.93704328

2.50797192

2.85876642

3.31781577

3.14069804

3.19294244

3.33576958

3.58490686

3.92375393

4.11087386

4.23468605

4.54435805

4.10857614

4.34872835

4.67711869

4.69546782

4.66221193

4.56736447

24.6915336

24.6758035

24.7456891

24.7564444

24.7753925

24.846037

24.8'767742

24.9346767

24.9815318

25.0139181

25.0869328

25.1216394

25.1791842

25.220746

25.2581932

25.3093206

25.3389761

25.383332

25.4096768

1.09420567

0.03748743

1.01273238

-0.3786539

0.63902598

-0.4783554

1.02805379

0.15506484

0.40108488

-0.0175108

1.1892941

0.71397141

1.31233645

-0.0285404

-0.0064634

-0.0976956

0.25240903

0.63161994

-0.8157442



24.2846134

24.3211876

24.4326365

24.5474351

24.5694461

22.4009994

22.3867595

22.5359491

22.4996812

22.6726017

22.814716

22.8332486

22.816949

22.8513323

22.8881729

22.8623831

22.9690661

22.9680618

23.1064559
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2.27873782 3.90177063

2.28314496

2.27130059

2.23923013

2.26354028

-0.1297291

-0.0783715

-0.1228081

0.00373468

0.01148793

-0.055777

-0.0269516

0.10066702

0.12990922

0.170776

0.3153094

0.36374862

0.35187678

0.25344641
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3.70770121

3.95947895

4.24534744

4.15950789

3.10279135

2.92423627

2.91452222

2.79300391

2.74277364

2.82494395

3.01012815

2.93704328

2.50797192

2.85876642

3.31781577

3.14069804

3.19294244

3.33576958

25.4540417
25.4645845
25.5061961
25.5371957
25.5617117
23.6322583
23.6705608
23.7457214
23.7673833
23.7986728
23.8219172
23.8909402
23.943921

23.9906497
24.0494339
24.095457

24.132716

24.1458549

24.1918069

0.44334333

0.49183309

-0.2814837

0.64865147

-1.6293064

1.87874618

2.10336741

1.76204657

1.38001376

1.55460798

1.83164507

1.3151057

1.29528214

1.13955133

0.98958761

1.08596868

0.68477893

1.00101153

0.99790481



23.3008943

23.3974836

23.4847535

23.71281

23.9407967

23.6973669

23.805361

23.8248302

23.8082542

23.801616

23.7865857

23.5741085

23.5405517

23.5821262

23.6783418

23.6743228

22.8921272

23.0524142

23.1986082
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0.21951029

0.26038795

0.28594932

0.24792071

0.20875385

0.30030828

0.35865299

0.34201636

0.44589769

0.48529754

0.52925967

0.67377321

0.76455269

0.88352991

0.97337655

1.07651436

0.43825493

1.14358831

1.20049125
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3.58490686

3.92375393

4.11087386

4.23468605

4.54435805

4.10857614

4.34872835

4.67711869

4.69546782

4.66221193

4.56736447

3.90177063

3.70770121

3.95947895

4.24534744

4.15950789

3.10279135

2.92423627

2.91452222

24.2522978

24.2865691

24.3376823

24.4026234

24.4441278

24.4741084

24.5086123

24.4892543

24.5284527

24.5568023

24.5860833

24.597958

24.6094873

24.6284751

24.6547709

24.6651473

25.1941302

25.2053214

25.2490786

1.28986056

0.70200108

1.17101151

1.08753258

1.46903222

1.29880195

1.20566526

1.1755821

1.52862785

1.6707654

1.5315955

1.49006215

1.28906717

1.66937494

1.98891377

1.90509936

2.81877877

2.98307981

2.61281779



23.2110694

23.1840605

23.3307824

23.3646789

23.4164569

23.3446266

23.3372829

23.5067302

23.5505954

23.4702486

23.5854667

23.82517

24.0260423

24.1944218

24.3984797

24.7085393

24.5777674

24.5681092

24.6055923
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1.20971156 2.79300391

1.2193933

1.22148114

1.22126739

1.22046112

1.22023978

1.2223774

1.2447452

1.37952148

1.50400332

1.76659122

1.82394293

1.75420182

1.74626802

1.72907404

1.69239943

1.71281606

1.72667732

1.78050094
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2.774277364

2.82494395

3.01012815

2.93704328

2.50797192

2.85876642

3.31781577

3.14069804

3.19294244

3.33576958

3.58490686

3.92375393

4.11087386

4.23468605

4.54435805

4.10857614

4.34872835

4.67711869

25.2776737

25.3166364

25.3620156

25.4106984

25.4641667

25.5184229

25.5771958

25.6389492

25.6736912

25.6973121

25.7287473

25.7688529

25.8125994

25.8787975

25.9472766

26.0163948

26.0620716

26.112263

26.1297548

2.49236148

2.09853697

2.75634694

1.97228827

1.53160734

1.35391978

1.12476696

0.9872357

0.81967287

1.00694958

1.50580399

2.42219928

1.5829701

2.03398989

2.23205201

2.9078204

2.46500113

2.42171729

2.30905671



24.5468219

24.6168249

24.4967027

24.4942593

24.2611084

24.341975

24.5782033

24.6943311

20.1166654

20.1916126

19.9979976

19.9650581

20.3300232

20.581455

20.5429375

20.3549285

20.0242915

19.9207657

19.9337894

Gl Al

1.80105915

1.92721141

1.95693608

2.0400844

2.30512195

2.87821671

2.87735915

2.81962627

2.08702521

2.10347337

2.16363045

2.49159948

2.51426317

2.56316572

2.61901253

2.72033005

2.9363847

3.04220627

4.69546782

4.66221193

4.56736447

3.90177063

3.70770121

3.95947895

4.24534744

4.15950789

3.10279135

2.92423627

2.91452222

2.79300391

2.74277364

2.82494395

3.01012815

2.93704328

2.50797192

2.85876642

3.17355763 3.31781577
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26.1517726

26.1733919

26.202134

26.2449254

26.2874737

26.3284354

26.3802127

26.4343001

21.8833661

21.901089

21.9196568

21.9767329

21.9456474

22.039318

22.0958763

22.0545886

22.0819879

22.1180611

22.0780926

1.96174545

2.24809932

2.3095821

2.33896431

2.62565406

3.38461425

2.66732999

2.2140598

1.88710384

1.72787259

2.31666723

2.23754983

1.41785567

1.87851661

1.54357718

1.53155139

2.08339206

1.40466855

1.17990574



19.9155884

19.9028341

19.7874796

20.1249495

20.4818063

21.2528351

21.2850896

21.48302

21.2885434

21.6689655

21.9454766

21.9010358

21.9141546

21.6254159

21.4583858

21.4377366

21.6949243

21.7414465
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3.24114273 3.14069804

3.30225757

3.269683

3.2744209

3.27913646

3.29063819

3.25264581

3.17053956

3.267154775

3.31743225

3.3361906

3.38986677

3.40346703

3.41023971

3.48022932

3.56209903

3.57779192

3.57452024

3.19294244

3.33576958

3.58490686

3.92375393

4.11087386

4.23468605

4.54435805

4.10857614

4.34872835

4.67711869

4.69546782

4.66221193

4.56736447

3.90177063

3.70770121

3.95947895

4.24534744

21.835156  3.60252695 4.15950789
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22.0700656

22.0837859

22.1507739

22.1970157

22.2792064

22.4475406

22.42776498

22.4243336

22.4253118

22.4511767

22.4920574

22.5357873

22.5764571

22.6183169

22.6706848

22.6832151

22.77175892

22.7385213

22.7961432

1.55072693

1.35987473

1.63936587

2.33868781

2.49532294

1.83114576

1.98156799

1.99424244

0.79792167

1.83793366

1.73806322

1.58973044

1.41805989

1.26253466

1.17486415

0.3960925

0.82199525

1.11478573

0.83294939
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Ay ) Jlads Ailatal dallel) dpaitl) cydipall @ jauaall

Ayl cpiial Liagl) Aupall £(2) o) Galal
i Jlad s il Fba gl A pall Jias 2(1) o8 Galal

Jariable Mean Std. Dev. Min Max Observations |

InTCH overall 2.273471 1.359757 -.1297291 4.78209 N = 15 |
between 1.436695 .311434 4.110258 n = 5
within .4319518 .3557052 3.492234 T = 30
Lnpp overall 3.634509 .6865434 2.507972 4.695468 N = 15
between 0 3.634509 3.634509 n= 5 |
within .6865434 2.507972 4.695468 T = 30 ‘
lngdp overall 24.5925 1.318767 21.88337 26.4343 N = 150
between 1.423356 22.296 25.80816 n = 5
within .3278934 23.97847 25.21864 T = 30 ‘
Ininf overall 1.471147 .8833752 -1.629306 3.455359 N = 150 |
between .5743899 .5717288 2.139634 n= 5
within .7173851 -1.291929 3.244704 T= 3e

Al) @piial Agilany) Gailadl) :(3) a8 alal)
i Jled sl Aileasy) paibadl Jias 1(1-3) o, Galal

summarize lnexp 1InTCH lnpp lngdp lninf

Variable Obs Mean Std. Dev. Min Max
lnexp 156 23.13341 1.362191 19.78748 25.13845
InTCH 156 2.273471 1.359757 -.1297291 4.78289

lnpp 156 3.634569 .6865434 2.507972 4.695468
lngdp 156 24,5925 1.318767 21.88337 26.4343
Ininf 156 1.471147 .B833752 -1.629306 3.455359
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Ll yY) Adsaa(2-3) o8) Galdl

L corr lnexp 1nTCH lnpp lngdp lninf
(obs=15@)

lnexp

1. 0600

-8.8038 1. 0000
@.4468  @.1655
@8.9356 9.0514
-8.1193 -0.90154

Gua (Slope) jlaady) claleal guiladl) jLad) milis :(3-3) a8, (3adlall
.pesaran , yamagata (2008)
i) Jles sl Guiladl) sl Jies 3(3-3) o) Galal

Testing for slope heterogeneity
(Pesaran, Yamagata. 2808. Journal of Econometrics)
H8: slope coefficients are homogenous

Delta p-value
18.603 a.000
adj. 11.854 a.000

Variables partialled cut: constant

pblid) o BLEY) e CaiSUCD-test lial miti Jiay(4-3)a) Galal
- Laal Jlad JsalPesaran (2004)cass dua sl
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Average correlation coefficients & Pesaran (2884) CD test

Variables series tested: lnexp 1nTCH lnpp lngdp lninf
Group variable: ind
Mumber of groups: 5
Average # of observations: 37.50
Panel is: unbalanced

Variable C(D-test p-value abs{corr)

lnexp 15.87 0.000 @.916

1nTCH 18.35 a.000 @.598

lnpp 17.32 a.000 1.060 1.060

lngdp 17.85 0.000 @.984 @.984

lninf 5.9 0.000 @.3486 @.387

Motes: Under the null hypothesis of cross-section
independence CO ~ N{@,1)

sangll s bkl gt 1(4) W) Ggaldl

o (ple olad) i as) IneXp juaial Bassll Hia Lol il

P=saran Pansl Unit Root Test with cross-sectional and first difference mean included far ln=xp
Deterministics chossn: constamt & trend

Dynamics: lags criterion decision General to Particular bassd an F joint test

{(honagen=ous non-stationary): bi = @ for all 1

CIPS = -2.539 M.T = (5,38}

I 1a¥ =X 1%
I:":l.t:l.:al valus=s at -2.73 2.B5 3.1

o (B as)inexp uaial sassll jia Lol Al

P=saran Panel Unit Rogt Test with cross-ssctional and first difference mean included far ln=xp
Det=rministics chassn: canstamt

Oynamics: lags criterion decision G=neral to Particular bassd an F jaint test
(hamag=n=ous non-stationary): bi = @ for all 3

CIPS = -1.952 M.T = (5,38}

18 -+ i1

i
[
e
[
u
=

I:"1t1:a1 values at -2.71
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(ple sladly <l as) dinexp il sasgll Hia lidl mili-]

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.lnexp
Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test
Individual ti were truncated during the aggregation process

H@ (homogeneous non-statiomary): bi = @ for all i

CIPS* = -5.238 N, T = (5,29)
18% 5% 1%
Critical values at -2.73 -2.86 -3.1

. ( e\.ﬂ: at;:t\ t_utt JA) INTCH ‘):uld Bh}l\ J.J; ‘)Lﬁ;\ C:\_

Pecaran Pan=l Unit Root Test with cross-sectional and first differsnce m=an includsd for 1nToH
D=t=rministics chos=n: constamt & trend

Dynanics: lags criterion decision Ge=n=ral to Particular bassd aon F jaint test

(homog=n=ous non-stationary}: bi = @ for all i

IR = -2.532 M,T = (5,33}
I 183 = 13
|:":|.t:|.:al valu=s at -2.73 -2.85 -3.1

. (Q.}L\ .A;)In TCH J:\a:mj ahjj\ ).A; )L\:\;\ C\_‘il.u_

Pesaran Panzl Unit Roat Test with crass-s=ctional and first difference mean included far InToH
Pet=rministics chos=n: constant

ynamics: lags criterion decision G=n=ral to Particular bas=d an F joint t=st

ha (homogensous non-stationary): bi = @ for all i

[IPS = -2.Z88 M. T = {5,338}
188 =& 15
[ritical valu=s at -2.21 -2.33 -2.57

(ple ols3ls <y 3a) dINTCH il sas gl s laa) il
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.1nTCH
Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test
Individual ti were truncated during the aggregation process

H@ (homogeneous non-stationary): bi = @ for all i

CIPS* = -5.464 N, T = (5,29)
18% 5% 1%
Critical values at -2.73 -2.86 -3.1

- (ple olad) culh as) INPp il 3aagll Hia Hlodl) Al

P=zaran Pan=l Unit Root Test with crass-s=ctional and first difference m=an includsd far lnpp
D=t=rministics chos=n: constamt & trend

Oynamics: lags crit=rion decision G=n=ral to Particular bas=d an F jaint t=st

Individual ti were truncated during the aggregation proc=ss

g8 (homogensous man-stationary}: bi = @ far all i

CIFS® = 1.7a4 M. T = (5,33}
184 Ed 1%
Critical valuss at -2.73 -2.85 -3.1

SSaran Fans n1 (3 W1Ch Crass-s&ctional and Tar irTeErsnos mean 1ncludsd Tar lnpp

Deterministics chasan: constanmt
Oynamics: lags criterion d=cision G=n=ral to Particular bas=d an F jaint t=st

Individual ti wer= truncated during the aggregation process

(homogen=ous non-statiomary): bi = @ for all i

CIPS® = 2.8149 M. T = (5,33)
I 1a% 5 1%
|:":|.t:|.:al valu=s at -2.21 -2.33 -2.57

- (ple oladly <l as) INpp pastial Baagll i jlial il
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.lnpp

Deterministics chosen: constant & trend
Dynamics: lags critericn decision General to Particular based on F joint test
Individual ti were truncated during the aggregation process

H@ (homogeneous non-statiomary): bi = @ for all i

CIPS* = 1.700 N, T = (5,29)
18% 5% 1%
Critical wvalues at -2.73 -2.86 -3.1

o ple olad) culh as)Ingdp uaial 3aagll Hia HLodl) AL

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for lngdp
Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test
He (homogeneous non-stationary): bi = @ for all 1

CIPs = -2.138 N,T = (5,38)

187 Sh 1%

Critical walues at -2.73 -2.85 -3.1

o (<G 2s)Ingdp juaial sassll Hia HLEAS A3

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for Lngdp
peterministics chesen: constant

pynamics: lags criterion decision General to Particular based on F joint test
He (homogensous non-stationary): bl = @ for all i

FIPs = -2.239 N, T = (5,38)

18% 5% 1%

Fritical wvalues at -2.21 -2.33 -2.57

(ple at;sl, <ol as)d.Ingdp. juaial sassll Hia HLEAS &5l
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.lngdp
Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test
Individual ti were truncated during the aggregation process

H@ (homogeneous non-stationary): bi = @ for all i

CIPS* = -4.884 N, T = (5,29)
18% 5% 1%
Critical values at -2.73 -2.86 -3.1

(ple oladly i sa) ININF il sasgll jia Laal il

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for lninf
Deterministics chesen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test
Individual ti were truncated during the aggregation process
H@ (homogeneous non-stationary): bi = @ for all i

CIPS* = -4.665 N, T = (5,30)

1e¥ 5% 1%

Critical values at -2.73 -2.86 -3.1

Qe QL Bassll i (AU daadl cblad) @l 1(5) by gl
iy 8 Jled Jgal Pesaran (2007)
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(Inexp) Alulull sasll 3 Lid) @it Jias 1(1-5) o) Galal)

[Fesaran = CADF test tTor Lnexp

Cross-sectional average in first peried

|Deterministics chosen: constant

t-bar test, N,T = (5,38)
fugmented by 1 lags (average)

t-bar
-1.988

cwl@
-2.210

cvl
-2.570

v
-2.330

. pescadf d.lnexp, lags(1)

Pesaran's CADF test for D.lnexp
Cross-sectional average in first peried
[Dbeterministics chosen: constant
t-bar test, N,T = (5,29)
fugmented by 1 lags (average)

t-bar
-4.261

cwl@
-2.210

cvl
-2.570

v
-2.330

extracted and extreme t-values truncated

P-value
B.306

Z[t-bar]
-9.588

extracted and extreme t-values truncated

P-value
a.000

Z[t-bar]
-5.766

.(INTCH) Zlulull 3aa5

Pesaran's CADF test for 1nTCH
Cross-sectional average in first pericd
Deterministics chosen: constant
t-bar test, N,T = (5,38)
Augmented by 1 lags (average)

t-bar
-1.854

cwle
-2.210

cvl
-2.570

[
-2.330

. pescadf d.lnTCH, lags(1)

Pesaran's CADF test for D.1nTCH
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (5,29)
Augmented by 1 lags (average)

t-bar
-3.677

cwle
-2.210

cvl
-2.570

[
-2.330

extracted and extreme t-wvalues truncated

P-value
9.414

Z[t-bar]
-9.216

extracted and extreme t-values truncated

P-value
9. 000

Z[t-bar]
-4.4208
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(INpp) ALulull sassll Hia Hlial) il Jiay 1(3-5) ad) (galall

Pesaran's CADF test for lnpp
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (5,38)
Augmented by 1 lags (average)

t-bar cvle cvs cvl  Z[t-bar] P-value
2.610 -2.210 -2.330 -2.576 10.074 1.000

. pescadf d.lnpp, lags(1)

Pesaran's CADF test for D.lnpp
Cross-secticnal average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (5,29)
Augmented by 1 lags (average)

t-bar cvle w5 cvl  Z[t-bar] P-value
2.610 -2.218 -2.330 -2.578 108.674 1.000

.(INgdp) Alulull sasll jaa jlidl 255 Jiey 1(4-5) a8, 3alall

Pesaran's CADF test for lngdp
Cross-sectional average in first period extracted and extreme t-wvalues truncated
Deterministics chosen: constant

t-bar test, N,T = (5,38)
Augmented by 1 lags (average)

t-bar cvl@ cvs cvl  Z[t-bar] P-value
-2.552 -2.21@ -2.330 -2.57@ -1.825 @.834

. pescadf d.lngdp, lags(1)

Pesaran's CADF test for D.lngdp
Cross-sectional average in first period extracted and extreme t-wvalues truncated
Deterministics chosen: constant

t-bar test, N, T = (5,29)
Augmented by 1 lags (average)

t-bar cvle cvs cvl  Z[t-bar] P-value
-3.323 -2.21@ -2.330 -2.57@ -3.684 @.000
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(Ininf) ALuludl sas )l s k) it Jias 1(5-5) o) Galall

Pesaran's CADF test for lninf
Cross-sectional average in first periocd extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (5,38)
Augmented by 1 lags (average)

t-bar cvle cvs cvl  Z[t-bar] P-value
-1.664 -2.210 -2.330 -2.570 9.220 @.587

. pescadf d.lninf, lags(1)

Pesaran's CADF test for D.lninf
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (5,29)
Augmented by 1 lags (average)

t-bar cvl@d w5 cvl  Z[t-bar] P-value
-5.416 -2.21@ -2.330 -2.578@ -8.429 B. 000

el el Cilaa) il 1(6) aby galal
il Jled @) JalSall cllid) i Jie 1(1-6) a8 Galal)
Pedroni lia) Jiey :(1-1-6) ad; Galall

xtcointtest pedroni lnexp InTCH lngdp lninf

Pedroni test for cointegration

Ho: Mo cointegration Mumber of panels
Ha: All panels are cointegrated Mumber of periods

Cointegrating vector: Panel specific

Panel means: Included Kernel: Bartlett

Time trend: Mot included Lags: 1.88 (Newey-West)
AR parameter: Panel specific Augmented lags: 1

Statistic p-value

Modified Phillips-Perron t 8.4632 8.3216
Phillips-Perron t -8.9836 8.1831
Augmented Dickey-Fuller t -B.8345 8.4862
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. xtcointtest pedroni lnexp 1InTCH lnpp lngdp 1lninf, ar{same)

Pedroni test for cointegration

Ho: No cointegration Number of panels

Ha: All panels are cointegrated Number of periods

Cointegrating vector: Panel specific

Panel means: Included Kernel: Bartlett

Time trend: Not included Lags: 1.88 (Newey-West)
AR parameter: Same fugmented lags: 1

Statistic p-value

Modified variance ratio -8.1451 8.4487
Modified Phillips-Perron t @.2216 8.4123
Phillips-Perron t -8.9258 8.1773
Augmented Dickey-Fuller t -8.5512 8.2988

Westerlund lial Jiay :(2-1-6) ad 3alall

. xtcointtest westerlund lnexp InTCH lnpp lngdp 1lninf, allpanels

Westerlund test for cointegraticn

Ho: Mo cointegration Number of panels
Ha: All panels are cointegrated Number of periods

Cointegrating vector: Panel specific
Panel means: Included

Time trend: Not included
AR parameter: Same

Statistic

Variance ratio -8.7779
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. xtcointtest westerlund lnexp 1InTCH lnpp lngdp lninf

Westerlund test for cointegration

Ho: No cointegration Number of panels
Ha: Some panels are cointegrated Number of pericds

Cointegrating vector: Panel specific
[Panel means: Included

Time trend: Mot included
AR parameter: Panel specific

Statistic

Variance ratic -1.8943

Jsd! adlali(Panel ARDL)z3gai dAlalial) jLid) milii :(7) ad; (galall
B Jlad

J2Y1 & (PMG) desenall Javigio ilpiia Hlgia) milis :(1-7) ad) galall
- opailly Jyshall

Pooled Mean Group Regression
(Estimate results saved as pmd)
Panel Variabkle (i): ind Humker of cbks = 143
Time Variakle (t): vyear Humker of groups = 3
Obs per group: min = 29
avyg = 29.0
max = 29
]
Log Likelihood = 116.3568
D.lnexp Coef. 5td. Err. z P>l z]| [95% Conf. Interval]
__ec
1nICH -.5406535 .1316549 -4.11 0.000 -.T986923 -. 2826148
lngdp 1.875435 .0840252 22 0.000 1.710749 2.040121
lninf -.0247578 0478204 -0.52 0.605 -.1184524 .0689625
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ec
1nTCH -. 534048535 1316549 -4,11 0.0040 -. 7986923 -.28268148
lngdp 1.875435 0840252 22 0.000 1.71074% 2.040121
lninf -. 0247578 0478204 -0.52 0.505 -.118454 . 0689685
3R

__ec -.2564783 0721101 -3.56 0.000 -.3878115 -.1151451

1nTCH
Dl1. -. 5903973 2214535 -3.12 0.002 -1.124438 -.2563564

lngdp
Dl. 1.666527 .6102023 2.73 0.008 4705523 2.862501

1ninf
Dl1. .0117245 0231229 0.51 0.6812 -.0335957 .0570448
_cons -5.568799 1.5996824 -3.48 0.004d -5.704005 -2.433593

2V & (M) desenall bogia ciyiia Ladl il :(2-7) ad) gl
 peailly Jyshall

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

D.lnexp Coef. Std. Err. z P>z | [95% Conf. Interwval]
__ec
1nTCH -.8007159 1758101 -4.55 0.00a0 -1.145297 -.4561345
1ngdp 2.239888 . 377465 5.493 0.000 1.50007 2.979706
lninf .084685 .157653 0.54 0.5491 -.2243091 .3936792

|
138
__ec -.4111043 0870851 -6.13 0.000 -. 5426083 -.2796003
1nICH
Dl. -.68359191 1271007 -5.00 0.000 -.B85031%9 -.3868063
lngdp
Dl. 1.042162 .4594944¢ 2.11 0.035 07208848 2.012238
lninf
Dl1. 00025345 0250183 0.01 0.931 -. 0487425 0493315
_cons -10.99848 2.393614 -4.59 0.000 -15.68988 -6.307083
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JaY) & (DFE) desenall langie culpiie lidl il :(3-7) o (salal
 wailly Jylal

Dynamic Fixed Effects Regression: Estimated Error Correction Form
{Estimate results sawved as DFE)
Coef. Std. Err. Z BExlz| [95% Conf. Interwval]
__ec
1nTCH -.1502103 . 262944 -0.57 0.568 -. 66557 3651545
lngdp 1.726938 .33189123 5.20 0.a000 1.074 2.377474
lninf -.0030762 1181507 -0.03 0.39749 -. 23464 2254949
=12
__BC -.1852707 .05154861 -3.79 0.000 -.29683384 -.094203
1nTCH
Dl. -.421%8%8 .123312¢ -3.42 0.001 -. 6636542 -.1802777
lngdp
D1. 1.364542 .4795954 2.85 0.004 .4245518 2.304532
lninf
D1 -.0068214 0238432 -0.268 0.794 -.0529477 0405158
_cons -3.69028 2.052858 -1.80 0.072 -7.713415 33285357
L ___________________________________________________________________________________________________
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(PMG) 5 (MG) (yn dlaliall (Hausman) jlodl =il :(4-7) a8, (galal)

. hausman pmg mg, sigmamore

Coefficients

(b) (B) {(b-B) sqrt(diag(v_b-V_B))
pmg mg Difference S.E.
1nTCH -.5406535 -.8007155 2600624 .
lngdp 1.875435 2.2359888 —-.3644525% .
lninf -.0247578 .0B4685 —.1054428 .
b = consistent under Ho and Ha; obtained from xtpmg
BE = inconsistent under Ha, efficient under Ho; obtained from xtpmg
Test: Ho: difference in coefficients not systematic
chi2 (2) = (b-B)'[(V_b-V_EB)"(-1)1(b-BE)
= 6.16
Prob>chi2 = 0.1041

(V_b-V_B is not positive definite)

.(PMG)$(DFE) (s 4laliall (Hausman) L) @il 3(5-7) a8y Galall

hanzman pmg DFE, =igmamore
—— Coefficients
[b) [B) [B-E) sgrt (diag(V_b-V_E))
pg DFE Difference 5.E.
1InTCH -.5406535 -.1502103 -.3504433 1.537491
1ngdp 1.575435 1.726938 ,14B45969 1.202537
1ninf -.0247578 -.0030762 -.0216815 . 7003002
b = consistent under Ho and Ha; obtained from xtpmg
E = inconsistent under Ha, efficient under Ho; cobtained from xtpmg
Test: Ho: difference in coefficients not systematic
chiZ (3} = (b-B)'[(V_b-V_EB)"(-1)] (b-E)
= 0.07
Prob>»chi2 = 0.95955

STATA 15zl Ao sl cidlal) slae) a2 jdaall

c Jsall ueadl) JaY1 O elasz(8) Ay 3alall
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ol 8 jaaill JaY) cDlear(1-8) o8, Galdl

.1037319

.29759141

-1.38781a 6.%19351

-.0643544 . . . -.1575696

-4.384271

. 4534309 . . . . .1147011

-1.294452

. 333031 . . -.8979514

. 3968551 .1352197 . . . . 1318294

-.0243343

-15.13071
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e G uaill JaY) cOlalae s il :(4-8) b8y Gald)

1166773 . . . .149153

.1595848 . . . 2530 .3352014

2.939064 1.65672 . . -.3074448%9

. 05388686 .0 0 . 0 . . 0470608 . 1548341

-1.933882 . . . -7.343811 3.464087

-1.310034 4676663 . . . -.3593425

-.1518337

1.5683451 . .0 -5.9312041
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EXPOI FRAIAL bhj]\ J.J; )L:.\;\ cjud (1_9) e%) d}l;j\

Series: LN_EXP  Workfile: 122::122\ o[BS
‘u‘iewIPrnclDb_iectIPmperties] [P‘rinthameIFreeze] [SamplelGeanSheetIGraphIStatsll
i Panel Unit Root Test on LN_EXP

Panel unit root test: Summary

Series: LMN_EXP

Date: 06/26/21 Time: 00:25

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 5
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob** sections
Mull: Unit root (assumes commaon unit root process)
Levin, Lin & Chu t* 0.46848 0.6803 5
Breitung t-stat -0.53405 0.2967 5

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.29614 06164 5 140
ADF - Fisher Chi-square 11.0953 0.3501 5 140
PP - Fisher Chi-square 357718 0.9644 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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DINEXPALL saagll j3a jLid) miltis (2-9) o3, Jsaal

%) Series: LN_EXP Workfile: 122:122\ e[ S|
ViewIPrnclDbjecthrnperties] [PrintINamelFreezE] [SamplelGeanSheetlGraphlﬂtatsll
Panel Unit Root Test on D{LN_EXP)

Panel unit root test: Summary

Series: DILM_EXP)

Date: 0626721 Time: 00:34

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Dbs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -7.42449 0.0000 5 140
Breitung t-stat -6.56023 0.0000 5 135

Mull: Unit root (assumes individual unit raot process)

Im, Pesaran and Shin W-stat -6.31315 0.0000 5 140
ADF - Fisher Chi-square 51.1604  0.0000 5 140
PP - Fisher Chi-square 50.1996 0.0000 5 140

** Probahbilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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InGDP4alLLU ohjﬂ J.J; )Lﬁ;\ Cju.\ (3_9) e%) d}l;j\

FE Series: LN_GDP Workfile: 122:122\ [
[UiewIPmclDbjectIP'mperties] [PrinthameIFreeze] [SampIEIGeanSheetlGraphlﬂtatsll
Panel Unit Root Test on LN_GDP

Panel unit root test: Summary

Series: LM_GDP

Date: 06/26/21 Time: 01:09

Sample: 1990 20149

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 3
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.**  sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* 226745 0.9883 5 141
Breitung t-stat -0.33755 0.3679 5 136
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.11018 (.B6G5 il 141
ADF - Fisher Chi-square 827162 0.6023 5 141
PP - Fisher Chi-sguare 11.4441 0.3240 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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.DInGDP 4al.l.l 3as gl Sl Cjtu (4_9) e%) d}l;j\

-

i Series: LN_GDP Workfile: 122:122\ [
[UiewIPmclDbjectIP'mperties] [PrinthameIFreeze] [SampIEIGeanSheetlGraphlﬂtatsll
Panel Unit Root Test on D{LN_GDP)

Panel unit root test: Summary

Series: D(LM_GDP)

Date: 06/26/21 Time: 01:12

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 2
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.87803 0.0014 5 136
Breitung t-stat -2 78247 0.0027 5 131
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.01166 0.0000 il 136
ADF - Fisher Chi-square 40.8957 0.0000 5 136
PP - Fisher Chi-sguare 96.7905 0.0000 5 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Jdnpp ALl 3as gl Sl Cjtu (5_9) e%) d}l;j\

by sernes: LN_PP  Workfile: T22:T220

||| |

[‘u‘iewl PrncIDbjectIPrnperties] [PrintINamEIFreezE] [SampIEIGeanEheetI Graphlﬂtatsll

Panel Unit Root Test on LN_PP

Panel unit root test: Summary
Series: LMN_PP

Diate: 06/26/21 Time: 00:39
Sample: 1980 2019

Exogenous variables: Individual effects, individual linear trends

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.**  szeclions Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 085233 0.8285 5 145
Breitung t-stat -1.27098 010149 5 140
Mull: Unit root {(assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.36483 0.8064 5 145
ADF - Fisher Chi-square 4 23635 0.9361 5 145
PP - Fisher Chi-square 547384 0.8574 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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.DINPP ilulullsasgll jaa jlsal i (6-9) o8y Jsaall

() Series: LN_PP Waorkfile; 122:122\ ==l
[‘JiewlPrncIDbjecthmperties] [F‘rintINamEIFreezE] [SamplelGeanSheetlGraphlﬂtatsll
Panel Unit Root Test on D{LN_PP)

Panel unit root test: Summary

Series: D(LM_PP)

Date: 06/26/21 Time: 00:44

Sample: 19490 20149

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -3.81624  0.0000 5 140
Breitung t-stat -h 67824 0.0000 5 135
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.35725 0.0000 4 140
ADF - Fisher Chi-zquare 51.1895 0.0000 5 140
PP - Fisher Chi-square 50.2987 0.0000 5 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

INTCH Zllull saagll jaa sl mibiss (7-9) o8y Jsaall
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% Series: LNTCH Workfile: 122:122\ o[BS
[‘JiewlPrncl[]bjecthrnperties] [PrinthamelFreeze] [SampleIGeanSheetIGraphlStatsll
Panel Unit Root Test on LNTCH

Panel unit root test: Summary

Series: LNTCH

Date: 06/26/21 Time: 00:55

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -212614 0.0167 5 142
Breitung t-stat 1.15196 0.8753 5 137
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 074744 02274 5 142
ADF - Fisher Chi-square 19.8164 0.0310 5 142
PP - Fisher Chi-square 18.6634  0.0448 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

DINTCH  alulull sasgll J3s sl it (8-9) iy Jsaal

A Series: LNTCH Workfile: 122:122\ = <
[‘u‘iewlProchbjectIProperties] [PrinthameIFreeze] [SEmpIEIGeanSheethraphIStatsII
Panel Unit Root Test on D{LNTCH)

Panel unit root test: Summary

Series: D(LNTCH)

Diate: 06/26/21 Time: 01:02

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob** sections
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -9.01251 0.0000 5
Breitung t-stat -2.59679 0.0047 5

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7.89133 0.0000 140
ADF - Fisher Chi-square 64.9415 0.0000 140
PP - Fisher Chi-square 68 3658 0.0000 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
| -sguare distribution. All other tests assume asymptotic normality.
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Ininf ALulull aagll J3a Las) it (9-9) o) Jsaal

-

¥ Series: LN_INF  Workfile: 122:122\ e[ S|
[ViewIPrnclDbjecthrnperties] [Print[NameIFreeze] [SampIEIGeanSheethraphIﬂtatsll
Panel Unit Root Test on LN_INF

FPanel unit root test: Summary

Series: LMN_INF

Date: 06/29/21 Time: 19:06

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -2 86499 0.0021 5 145
Breitung t-stat -1.85849 0.0251 5 140
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2 68047 0.0037 5 145
ADF - Fisher Chi-square 24 9159 0.0055 5 145
PF - Fisher Chi-square 247520 0.0058 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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:Granger 4l jLadli(10) o8, GBalall

-

(G Group: UNTITLED Workfile: 122:122\, |- | [

[‘JiewlecIObject] [PrintINamelFreezE] [SampIEISheetIStatSISpec]
Pairwise Granger Causality Tests ~
Date: 06/28/21 Time: 1730
Sample: 1990 2019
Lags: 1
Mull Hypothesis: Qbs F-Statistic Prob.
LMTCH does not Granger Cause LMN_EXP 145 0.04657 0.8285
LM_EXP does not Granger Cause LMTCH 0.30503 0.5816
LM_PP does not Granger Cause LM_EXP 145 142783 0.2341
LM_EXP does not Granger Cause LM_PP 0.27942 0.5979
LM_GDFP does not Granger Cause LM_EXP 145 3.84631 0.0518
LM_EXP does not Granger Cause LM_GDP 001020 0.9187
LM_IMF does not Granger Cause LN_EXP 145 0.139449 0.7083
LM_EXP does not Granger Cause LM_INF 0.21930 0.6403
LM_PP does not Granger Cause LNTCH 145 288337 01123
LMTCH does not Granger Cause LM_PP 067654 04122
LM_GDP does not Granger Cause LMNTCH 145 0.230031 0.5845
LMTCH does not Granger Cause LM_GDP 1.06767 0.3032
LM_IMF does not Granger Cause LNTCH 145 14.51449 0.0002
LMTCH does not Granger Cause LM_IMNF 0.230249 0.6320
LM_GDP does not Granger Cause LM_PP 145 0.20994 0.6475
LM_PP does not Granger Cause LM_GDP 0.021149 0.8845
LM_IMF does not Granger Cause LMN_PP 145 148337 0.2237
LM_PP does not Granger Cause LM_INF 0.00304 0.9561
LM_IMF does not Granger Cause LMN_GDP 145 (0.52885 0.4683
LM_GDP does not Granger Cause LM_IMNF 0.00448 0.9467 v
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