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* Emmanuel Duguet .(2010), Op cit, P 174
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Y X4 X3 X2 X1
Mean 71.93523 | -0.493486 | 71.74461 | 78.86688 | 3283.866
Median 97.64318 | -0.188602 | 97.87057 | 78.19614 | 2453.969
Maximum 220.5618 | 42.22732 | 115.2658 | 138.8976 | 14382.58
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Y X1 X2 X3 X4
Y 1.000000  0.397509  0.308554 0.713657  -0.148269
X1 - 1.000000  0.174768  0.129440  0.497725
X2 - - 1.000000 -0.195038 -0.179197
X3 - - - 1.000000  0.120717
X4 - - - - 1.000000
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Sl Jalasg mtnd G A pLAl ¢ BU 23U JSGn i 2800 2 (3 Uy 300l
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Hsiao L Llz : (11-5) |

[Test H,:a, =3, eta' =a Vi ]

Hy rejetée H, vraie

I L
Test Hg a'=a Vi Cas n°1 Homogénéité totale

Yi =8+ a’Xit + &

J

HZ rejetée HZ vraie

Cas n°2 : Hétérogénéité totale Test |_|O3 ‘a, =a, Vi
" I
Ya =8 T8 % + &

HS rejetée HS vraie

Cas n°4 : Modele a effets individuels Cas n°1 :Homogénéité totale
Yie =8 +a%, +& Yie =8 +aX, +&

Source :Régis Bourbonnais.(2015),Econométrie :cours et exercisees corrigés ,DUNOD , 9°™
edition , Paris ,P 349
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(0,000) | (0,000) | (0,000) | (0,0774) | (0,0001) | (0,0211) square
4,93037 | 2,61995 5,37070 | 7,00136
(0,000) | (0,000) (0,000) | (0,000) | Hadri Z-stat

G A ) Adlez ! (U 085 e O e ()
Eviews s e blawl EomUl slae) a0 goazoll

174




GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

sl 1 dowadl w3801 Coman W paedl LM dr W) B9 gyl it 22111
B o 3 i Bl e Bhaa Nl Al ol ST AL Gl 5 oY) ) o)
DA Jeadt 3 ) ) dmazs Al ol g

B e 3 Can Liss ) LS 2 Y1 By 6 Alds 3yl anal 2ulps 0 (115 By Jguond!

X1 Jla¥l J&1 Ul e 3l Coany e ) LD 2 5Y1 G 3

JaVI G, Syl e i)
INTRY 9 el Doy
sl g | old) g eyl ot e o4l 5 ol ] S g s
-6,55976 |-1,8747 |-3,06501 |1,45345 |0,98984 -0,34258 | Levin, Lin,
(0,000) |(0,033) |(0,0011) |(0,9270) |(0,8389) (0,3660) Chu t*
-2,65836 |-4,13320 1,25869 1,05376 Im, Pesaran ,
(0,003) | (0,000) (0,8959) (0,8540) | Shin W-stat

56,2419 |22,8119 |353430 |2,99213 |4,15968 |4,83475 | ADF - Fisher
(0,000) |(0,0115) |(0,0001) |[(0,9816) |(0,9399) |(0,9019) | Chi-square

103,669 |58,1725 |74,3912 |2,76453 |5,63258 |7,15796 | PP - Fisher
(0,000) |(0,000) |(0,000) |[(2,76453) |(0,8451) |(0,7105 | Chi-square

15,1149 |2,91681 1,80185 | 3,15937
(0,000) | (0,0018) (0,0358)  |(0,000) | Hadri Z-stat

Eviews zis e bzl Ul slie] oo pbeaal)
S AL gl JY1 L) ohlas) clael t (gylndl el s &yl izt dlys 3-2-T11
Jed) 3 il ) dmazs 3 all CAL Joud ()lmdl el Al e Byl i Y1 dnl)y 2ol

Dl
Sl ol Al )il 2ulys 0 (12-5) o8y Jouonl)
X2 (gylndl ol

JaYI 3,4 S gl dis )

G NPRY 9 el Doy
o4l o o4l g ol et oL o4l g ool et S g g

-9,73464 |-6,11342 |-7,31272 |1,08313 -1,63309 |-0,63345 Levin, Lin,
(0,000) [(0,000) [(0,000) |(0,8606) |(0,0512) |(0,2632) Chu t*

-5,90347 |-7,15892 -1,26529 | 0,37456 Im, Pesaran ,

(0,000)  [(0,000) (0,1029) | (0,6460) Shin W-stat
92,1996 |48,9078 |64,4047 |2,64836 16,1513 6,45215 ADF - Fisher
(0,000) [(0,000) |(0,000) |(0,9885) |(0,0954 (0,7760) Chi-square
119,097 |74,0323 |93,9270 |2,29853 17,5435 5,37621 | PP - Fisher Chi-
(0,000) |(0,000) [(0,000) |(0,9935 (0,0632)  |(0,8647) square

6,27020 |1,08236 2,17 5,24(0,00

(0,000) [(0,1395 (0,0148) |0) Hadri Z-stat

EViews z5t Je Ilaal el slas] (e 2 ydazadl

175



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

S AL Wy Ja) bl ol clael e gSod) o) A gy it &ulys 4-2-111
P S g A gl okl ) BasSR) i) dlude e Byl ana V) Al Al
Ben S D) ks )il 2> 1 (13-5) 03y Jouand)

X3 L0 5Sodt ol
S Bg i G gl i At
ol Oy o4l g ool ot PR N PN P R eul Sl &
eI ol
7,13611 -1,86270 -3,08419 0,34986 1,27710 0,57879 Levin, Lin,
(0,000) (0,0313) (0,001) (0,6368)  (0,8992) (0,000) Chu t*
-2,14037 -3,76007 1,17386  -0,28862 | Im, Pesaran,
(0,0162)  (0,001) (0,8798) (0,3864) | Shin W-stat
53,9487 25,3913 33,4337 4,67639 2,64916 6,72942 ADF - Fisher
(0,000) (0,0013) (0,001) (0,7915)  (0,9544) (0,5661) | Chi-square
72,9752 38,0823 49,3380 5,2050 2,54547  6,97575 PP - Fisher
(0,000) (0,000)  (0,000)  (0,7355)  (0,9596) (0,5393) | Chi-square
2,15748  0,88437 3,76905 2,62695 Hadri Z-stat
(0,0155)  (0,182) (0,0001)  (0,0043)

Eviews s e obat (I slie] o yiaaed!
ALl Wy JsV) bl el clael ¢ damy bt JgoY1 Bl il ) it &lys 5-2-111
Bl ) Azt gl Ol J9l By Jeo Y (Bl Al e Bana V) 2l 2ol ST

Do J5oW) ale Al il auls 1 (14=5) o8y Jguond!
X4 Loyl Jo Sl

‘-s‘jgﬁ\ éjjﬂ\ djw\uw\

Cul Og PR ol 9 Culi g 9 <ul il B ¢s
ol o ol x| %]

8,17682 -3,13380 -4,25576 -1,84701 -0,6392 -0,30626 Levin, Lin,
(0,000) (0,000) (0,000) (0,0324) (0,2612) (0,3797) Chu t*

-3,9188 -5,06002 0,54256  -0,20218 Im, Pesaran ,

(0,000) (0,000) (0,7063) (0,4199) Shin W-stat
72,4336 32,7769 43,8955 19,5118 586113  9,34826 ADF - Fisher
(0,000) (0,000) (0,000) (0,0342) (0,8268) (0,4994) Chi-square
110,334 59,7543 76,1014 18,0684 450870  8,33276 PP - Fisher
(0,000, (0,000, (0,000, 0,0535) 0,9215y  (0,5964, Chi-square

556339 0,12573 3,99466  0,42982 Hadri Z-stat

(0,000) (0,4500) (0,000) (0,3337)

Eviews gl e 15tan! Sl sl o yoeaod!

176



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

alalSae ST kL s;TU,;. Sitns pb ) o OTG.Z::MJ iyl Ollas) M e 1 ot
Sl 3yl ey alet Lo Joded) mpod 2l Sl W) ot il o . LoY1 Bl e
shor) das Bpds 0SS &5laB¥) Sladl (el OF o gl stV 4 bl glple Mae sl @
ALl e e JlSS 5oy RS 1 e L LY Gyl
o )l Ol pane (ki eSS s e ST a1 el el eSS @0 dtys 6-2-111
Ash 15515 B sgms Jlanm) 85 1 U2l ¢ (X T 1(D) dg¥1 domyoll e AlalSan LIS il87
o ol JolSG B gy a2ST 11 K@0 9 Pedroni e Gug L duhll wlpgas on oY)
D) aal sy alinl Jadd) g ¢ 5l ol sl i Ll Y e aeds

Kao s Pedroni J sl LSl e Lol s (155 o3y Jguandl

kao Lz Pedroni Lz
i;\..ar‘j\ Syl
JsV 550 QU =35ad I 5 g Y s
Whithin
dim
0,428346 (0,3342) 0,560016 (0,2877) -0,24214(0,2877) | v/ zsian)
- 0,908357(0,8182) 0,264554 (0,6042) | s .ni
2,203557(0,0138) RHO
-6,030672(0,000) - - PP islax|
1,792172(0,0366)  1,942589(0,0260)
0,062462 - - - e
(0.4751) | 0,977560(0,1641) 0,420170(0,3372) 0,775129(0,2251) | A
Pedroni ylz Y G
between
dim
0,188867(0,5749) 1,227628(0,8902) 0,704675(0,7595) |  zsiany
RHO
- 3,773486(0,0001) 3,200959(0,0007) PP isla>]
3,162116(0,0008)
- 1,015257(0,1550)  0,229846(0,4091) |  sL.n)
0,859301(0,1951) ADE

G A ) Adlez ! (U 085 e B O el ()
Eviews qis e tstzal (I sl oy 2 ezl

oo S ) Slane o el LISS 8e Ol s el Joudl 3 ad) il I3
Blo 5 i S Slaad) ¢ 2BV Bgjb ¢ ndl ol ¢ AAH el e (3 Azl 5 LoY1 )

177



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

2,4 Jsd b ¢ &) 5. ADFajla] Ve RHO aflax) I3 e alam B Lo s )b J50Y)
ot Al Bl o) g LY s dndl 3 Al Slane n palize oSS s pdny Bkl
Pedroni jlat (3 dheszdl SUilam VI e il o)l Jod @ ool 313V
(,.AT o Al ool ey -V PARNCITS C:}o..U s\.‘uJ\ Q\ﬂrw\ dryd Wydou 7-2-111
¢AIC Lk o3 350 (P=1) Gyl clasl alinl Joadl i ¢ gobiad) 5 wld 235 sly Slslas
ol el (3 res A el s OF el e LSS 2 HQ 5 SC
Al By s 1 (16-5)dgued!

Lag LogL LR FPE AIC SC HQ

0 -2611.681 NA 3.26e+17 54.51419 54.64775 54.56817
1 -2087.827 982.2255 9.99e+12 44.12140* 44.92276* 44.44533*
2 -2064.599 41.13440 1.04e+13 44.15830 45.62746 44.75216
3 -2024.671 66.54530 7.71le+12 44.84732 45.98428 44.71111
4 -1990.944 52.69901 6.56e+12 44.66550 46.47025 44.79923
5 -1975.695 22.23793 8.31e+12 46.86865 47.34120 45.27231
6 -1940.222 48.03639 7.03e+12 47.65046 47.79081 45.32406
7 -1910.969 36.56655 6.92e+12 47.56185 48.37000 45.50538
8 -1876.269 39.76049* 6.24e+12* 48.35977 48.83572 45.57324

Eviews @t e bal (I slae] o yiaaed!
oV i) e el ST il ) ¢, ol phne gl Al Gl e Efﬁ‘“‘“ s 3-111

2 gl Ol cpelie S B Ol e LSS iy 5 oY1 doydl e 8 s T

—n

&

BIRCANNCH PP C's\j ] W) sda (3. 30y 2l a s o ole u\f%;)\ Sl oY) ds s
DA 3 gad) 050 Ggmn Wb L Rulylll 358 pid 3Ll (it s PVAR BL Slans e 3ld)
: K«J'" \CJ"
Yie = By + BiaYiea + BroXis + BisXoi s + BraXai 1 + BisXai1 + Uy + Vg + &y

Xlit = 1302 +ﬂ21yit—1 +ﬂ22X1it—l +ﬁ23x2it—1 +ﬂ24x3it—1 +ﬂ25x4it—1 +u2i +V2I + gZit

X2it = :Bos +ﬂ31yit—l +ﬂ32xlit—l +ﬁ33X2it—l +ﬂ34x3it—1 +ﬂ35x4it—l +u3i +V3t +‘93it

X3i’[ = IB(;1 + 1641yit—l +ﬂ42xlit—l + ﬂ43x2it—l + ﬂ44x3it—l +ﬁ45x4it—l + u4i +V4t + g4it

X4it = IBO5 +ﬂ51yit—l +ﬂ52xlit—l +ﬂ53x2it—1 +1854X3it—1 +ﬂ55x4it—1 + u5i +V5t +‘c"5it
g S vy cdss SO e SWN Dy e 121028 ¢ =14 OF LVl e W)
C AW Ba Dy =105 0 OF el e Slpeal el us s gy
it ol e sz glas Laals oS4y 0 b b (4] o3 gl (3 el ) il s laef
el Al of Z3sadl o LoV WLl ST a5 s

178



‘gdb.aﬁ‘ﬂ g1y £ o1 and g LAY cle ¢ Alal) (i pall s gl

Al Juadl

y, =0.86y, ,—0.001x;, ,+0.009x,, ,+0.09x;, ,+0.01x,,

(0.0000) (0.1202) (0.7848) (0.1325) (0.8464)

R?=0974 R?=0973 F=1010 N=4 T=28

,+5.36

(0.1074)

NT =132

o el 2l Bgtl £ asla~Y P-value of jual) @}%&\

C:}o..ﬁ @L.a:-‘ﬂ\ J,...JJ\ o

Ls,w\ ) ¢ (0.1202>0.05) U s
iy J5oW) (3l dades Ll dgias piey (0.1325> 0.05) deasSH

Ajd\wmwxac\.sw(.\.&u\:-& )o—Y\

<l ¢ (0.7848 > 0.05)

Tomyly it Gl e Lo OF Jodl) LS UL ol g pie (U] 1L5YL (0.8464 > 0.05)
e 58 ol AlE Y ol O o (3 W) Add) Brall e s 3 pabey s By el
) U] Skl Sl s 8 e gl R ol alae U)oy, i Bl e e
G it ol a3 dolH Sl e 97% O T (R® =979%) Mor nisr aseis 24T

3% azs Lo OF cpm (3 ¢ sty by o) ans aadl O o
dis gl Foaglas) o w0 5T gl 28 Foaglas) 0T LS.

| e O r L S5
g ol e Al ose

. CJ}«J\ 33}4 s L 5% 2@,}” (S gmn

o5 5k o2 5l Sldall 06 el )i gl Lede o) olpadll 570 s 2 g3laYl k!

ale o L wlaad) ¢ L"@dej\ ol Aoyl Bgp Olpris hgine

L)

L)

220 By ) AAd Ol e b ok (B Add) Byall a0 2o J eV

& i Byl an 06 01

By (t=1) 2ol 3 AAE Ol e 53L OF G (B

Logie Jom o b s Jlon aa ¥ add Gpall e OF T 200,86 sy 313 () alamll

GIST S

(1) Al & i) Gl e g (t4D) il 3 EEH 3l and 55 il 5 n

it 2pall e Adlsie b G OB ol e a2 S5 Jsled £SO gw‘w By da3 o

-k

ASS =1 =1, e
i =r+ Apf+1 ......... (5.33)
i, =1 +Apy,......(5.34)

PR

Dbt O9G 3ad

D U£(5.32) Wbl 3 (5.34) 5 (5.33) Vol asen

AS{, =(r—r )+(Apt+l_Apt+1 (5.35)
glg LS (5.35) dslll —] Lo | ppne L;?z:l!-\

ASS, = (5.36)

(Apt+l Apt +1

179

0L Jowe (golus ol



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

QUL 5 sy Pl e o5 bl O) (o a2 303 dabed s aS0) Blom Y1 35 1) S5l
P IV SN SO P PN RCHESW RUIFEEINAE

AS,., =AS, +& o (5.37)

AS,, =AS +& enen(5.38)

AP, =APS, +&, ;........(5.39)

AP, =AP + &, ........(5.40)
(5.36) dslll 3 (5.40) 5 (5.39) ¢ (5.37) Volll aysnn g aflgis el (g,8%6,67) S

SAS,, H AP = AP, =& & T E e (5.41) R
Aqt+1 = (gt+l + 8£+1 + gt"+l) = gt+l """""" (542) : ‘)T L";T
Oy =0 T Eqemremnnenn (5.43) c:.:}

il ol 8 ol sa peddl s e amlinal (K6 L g ¢ AdH Goall ae g=s+pTop S
A 2l e o 4 (P B L Lt 050 o g i ) e 3 s
Y, =0.86Y, ; +& o %) Dk LS Oy
ol (3 2010 Wylade S0y 3L Amgs Bakad o Cgor A Bpall an OF Lizgil 13)
(t<0) JI (y,=0) of Laf sty (£>0) U (5,=0) o (5,=+10%) T (t=0)

o

Yio =10%
y, =0.86y,, =0.86.10%
y,, =0.86.y, = (0.86)2.10%

S e TR I V-EUN = 1Ay

Yir =(0.86)".10% = (0.86)".y;-..... (***)
=90 @s . 0 4l dopy Gpr addl Gpall e 06 (T 0 400) T e oslyyl LSl oS
(Yio = Yir =1) 215 (goby Bgr AdH Cpall a0 31201 851 Jalas Ol (21580 5 uslal

ERURE] L;T ondl Caal s i st [ I-E S N | P UV PN L PV e SURETe b

) vyl Jlssly 5 (0.86) :% A M e T ol 57 e (s 4t
__In@ _ o
~ In(0.86) 46 '

UQJW\Wj&\ “}J’A\NWSM‘MJJJ:& Mﬁ ;Z)\}wa C}JTJUQ;’;\;,.QMT L_.ST

sous—évaluery 23,20 ssal) Joladd 2wy 2505 aed o e Cpall a0 &l s

180



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

aizin Spall an e (T=4.6) iy Slgin )l 0 dnd Bame 2y 2t 3 %010 2
05 ey 851,20 i) Jsladd a5l Bl e

inb g ol U ¢ slax ) byl oo Last &L&J Oy 390l jacnid: piged) gl 1-3-111
QU Skt 5 aib) Gl e Dol jaal 23 4l ggb sl il Ll bl el Y

Zisdl Jasnas Sl 1 (17-5) o8y Jguendl
% 5 ts Lo )il Jod Jlozm! pLeea pall dp b
P@LM-=.0,9699y)=0.8120, LM Teste Autocorelation s busy 5479
P chi-sq(1,35y)=0.9816y white Hétéroscédasticité sl s
PJ=0,125)=0.5242) Jarque —bera Normalité stas4) in b

EVIEWS ol 2 e olazel (I slas] e 02l
o A ¢ AL Bl el (al e GA) Bnall e 2308 s ean oSl Jgudl
L BLEYL Zelan§1 5 ol ¢ ellasSU 315 LUl sy pe Sy o)l Buzp Jsd ¢ Lo )
o) Sl ¢ i Gl e gl Lo 2350l 06 wle 2 ) msd) a ellax ) O
i) Opall e Pl pad g i) a2l ald i lad)
D il Sl P ol 4 -1
it gl m Pt Bad (B o3 Aol (3 gl AAH Crall a Al Upud ey
o (0 ndd U aad) Oall and ay U e led) Ak Coall e 18 H b Y s
=3 g (M) o Wslaeld Sl o8 ek pn ISV e L mes, =y, —0,86.y, , B IO
LR ) ae Pl dled sl s Bps Lidan W1 3L

46 o3, gl bl '
47 o3 gl i)
45 ij A}?LLU J.E:\?’

181



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

it 2l a Pl - (12-5) o8y (Sl
MES

20 |

-20

-40 |

-60 ]

-80

.....................................
O U U S,

) 5 o 13m 5 Vo dangie Jsm ey b Cpall e Dl OF LS odkel 0L e
DN Al L Leelan) Y addd) i) fres 2Ll ) Lel alasll N R E g N AT
5 gy Akl ol 1l (5 (47) 5(46)¢ (45) o3, 6L aad) ol e S alude
. p-value=(0.00) pdaze ShlosVI Just 2 ) i) mdr Jloam! OF o ¢ B 30l 2l
D g3laBYl s o Audedl O pall g JSst 515 -1

BN dapl aS JglE ¢ mid) Ol ae Ml Olas g gl (A Ol ae i da
Sgnr o 3LV oY b a poad &) RaladY) sl Jam S 5 V1 1Ds o

- VARP 2omgll i Jlarzwly &35 ¢ S sLas3Y)

SV A S il e 5l i 1 Ll e Al ods (3 (3Ll eV ol 55 ol
O BN Bab i (3 ISl ol e Y1 jlema V) ¢ S ) pslas ¢ sl Bl ¢ plib
fW)l e 3l of o (Depréciationy i~ Ul i () sl (3 ISV s djme sls
P ol pane Lo Sl s adlag a3 ¢ (Appréciation) iidl Coall e 3 Ad-
S ol @f gadht plsW ol 1 oa 1 05 1 oalh il o gad) Brall e J5es
Banb a3 Il DBV 05 Lo g1 ol 8 O () Wl G I Y1 L 05
Y Shdsa n g i) 2rall e IS Gy Bl B aE e Y OB s

. oyl

Joad! G 1 1Y) Ol page g o) Bl s I o deeed) BN jLe) 1-5 -1
s Gw g (mes)) Fdd! Gpall me Pt el L) G Bl BV Bl L)

182



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

¢ (o) o sl ldh e sl a8 Jdae ¢ (NX) @bl 3lo ¢ (epar) =Y
. (NFA) Ul e sl g‘*:\“ Sz a5 (erpiby) W) o Jons
AL A B3 Lol (18-5) o3y Jg-ed!

NFA does not Granger Cause MES 135 4.62139 0.0334
MES does not Granger Cause NFA 3.29855 0.0457
NX does not Granger Cause MES 139 0.35805 0.5506
MES does not Granger Cause NX 5.52992 0.0279
EPAR does not Granger Cause MES 139 2.54096 0.1132
MES does not Granger Cause EPAR 4.55979 0.0398
CROIX1 does not Granger Cause MES 139 0.33951 0.5611
MES does not Granger Cause CROIX1 3.01749 0.0450
CRPIB does not Granger Cause MES 139 0.27931 0.5980
MES does not Granger Cause CRPIB 99.8071 0.0000

Eviews oz e slasVU LIl slas) e 0 ezl
oY Sl e IS gl o (M) i 2l e JMal OF i oSl Jgdkl e
Jdre g (Crxd) & A1 5l e 20 Cnad o€ Jame ¢ (NX) wlpball 3lo ¢ (NFA) U
it Dyl e Pl s pde ] w33 G OLo ) am 28§ Eo L (orpiby) BSU 5
J (NFA) o Bz Lo g 12 2.8 3 L ((p—value) <0.05) iyl odd
fasls b AelS il LT (p—value(4.62) = (0.0334 <5%)) oY H, &zl ab, ol (mes,)
(48) o3 ol 3
poslsY S page Je I B mdges i 2-5-111
PUEN oo gl 5 1 (B0 il ) gl il Bdd) il ne PVl 205
BU Y amie 308 s Jald Cgmn ¢ G gLVl e s ) O 2l 5 aid
Lyl &l g o) J4 e pall pad) 5T e o8 dmily )50 Lian 1)) 5 VARP
AalS” i) ol S Jgidel oz LS gl Opall dilate Jos (3 oLVl elsYI old ool a5aST
(33) b el 5 (32) o) =l 2 e

183



S alatidyy

f-\.\ii\uisoﬂiqﬂjdﬁi?\gm‘&ﬁd\dﬂ\wﬁﬁ:éﬁkﬂ\dﬂﬁ\

Bl Sz e gysall sadll ST (19-5) o3y Jguendl

NPA | NX | EPAR | croxi | crpib
Benair
T -0,99 4,2 2,12 3,2511 3,318
t-student | -2,8923 | 12,5298 2,19 1,51 2,708
pvalue | (0,0105) | (0,0116) | (0,028) | (0,0107) | (0,0217)

Eviews oz e slaeVl CIall sls) e ydaaal)
& o U eVl e o 5T S5 ) el e SVt OF Lo oSl Jgadl e
ik ST A U e sl i shas ¢ s C lpslall (Lo e ST e L) g w
AU e gk Ol an UL e pl) (olasN) el S5l LUl jskat Jums 5 A5
o S el 58 eV el Wl gl ) (o8 W &S00 80 jeads dms B2 Y
DPUE B 313 G Ul )l pals o Ll Bl Laza NV 85 OF ol med . IS
235 L 2z @l IS ARl Sl L oyt (o5 sl laza¥l ) sl ] (g8 L S
3l ) o mdd Bl ae (U s 3l Wl il 5,03l sal; O LS. sl
A L e Ly S5 OBgu ) c olslall Blo b3l we mm b Syl LT olyslall
L)

184



GLaBY) ¢laY) Ao o il aaad g JOUAY) Gl ¢ Adall G pall jrw a1 Aadadl) Juadl)

(3LaBV! eV Sl g vl Sl WS e @ adlal Alys oo 3le fuadll i OIS 1 Juadll Lol
Al DU atlas ool 20 ¢ ST, oY W n Wgline <3S g el opal) bt Jos (3
- VARP G121 olgmme 73U Lede el LS byl Lalzal

DUl il ol L il e & ol #

Bols AWls T 3ylse 5 L) mllall Leke i Ails 200 DUy o)l oAl dilate g aik =
L Yo Alkiens pé aslasl B 34mg ) BLOYL ¢ L) 5 DBy 2

Al Al i U 3 U il Sl 3 06 il —

i ¢ AR 2l e lpane SIS o ¢ LoV Bl sl g Ayl lpae By dn) —
Lo Bomyld) e BalSan 2B J5oV1 (Blos g alall SLaid) ¢ (glomdl) ALV ¢ JB1 U e 540
C AV B e Rl olpaal) A s aE g aslasl g bl il Lis

) lpane oy ol sk 1515 83 ey pts ol ¢l LSS B s -

Lty de) 358 )l el demys slST —

5 deladl wladdl ¢ JSH U e 5 Conal )l el e ST lae Sladas Bygins pds —
Ul L ¢ g dompas ly ot By b Ol Gades Bygims G (3 Byl 5oV 3lo
Canl ) 3 A Gl e sa AAH el el g il of Jadl )

L)) Lagze 93 a0 ¢ et Jlos mn Y k) g3 3 AAH Bpal) e —

T B T P+ L G Yoo o Y TN RS SO NV

e e IS o8 eE g AR Bl e 2358 (3 Slsd) Rl —

334 ¢ olhslall 3o 83l oo v Wl @3laBYl sedl 83b) L) Add ol e Sl (so5 =
Vs OF G (3 J&1 U e 3 4l ot Lo el a1 8305 ) (o5 LS LoVl 5 LY
AW eVl Bl (L) U @35 o SN

185



dalal) AailAl)

dalal) Aol
Lekony 5¢3 ¢ (30BN oY) UL 5 v (3 SlosW) oal o oAb C2al) s INl jmy

NS EAVCI W R YOO PP RS WIS W P R PO Sy U CH PYRCT [ SN
DDt Ve iy iiad ) dslas¥) Sl U 10V clul,al (el
5 Gl Lad g eI s Shau2 e b Gpall ey Gkl dy ) lal (T
e Ut a5 g gl ) 2l el S e 3 ¢ (s A Bl ey o
25wy Q) whog dgmd) lallll a2 il Sptn g (2LaBY) sadl e REH O
5 Y s Cp S B 5 ¢ 3LVl gl Gt 5 Add Oyl BUE) Gy s b BV
e $L)) (BB B gy ) g Slulll Gan Of G (3 ¢ Ad Ball e o))
- alasyl bladl gss 5 (OVErvaluationy aidl oozl
s (undervaluation s overvaluation ) aidl G ol jaw JMl ol L 5 vgb jom 14
AWy B Al ¢ Crall s Bl a3 ERYI DU el Y e WD e S g1 L)
5 G ed ¢ o ] Bl ey L3 2yl AIS8] e B Y e Wal2 (3 5 ¢ Y s 3
ke A3

it ol a ddladll AU Lo S0V i) Jg5 ¢ Jgeb Al L) daends @ (g o) il
O jleely Biddl S jlawl 393 (3 anf) V) oy i ) oz ool 5 anld G b ¢ aslsil
oS @y A1y Al V) (pen By ¢ pobeald AL Bl 5l 50 2 5o G5
5 Al Go 3 Ol S ) 2 BY) B9 ¢ Slaadl g did) Ggw F Uil Gandl @ 0)5)
Mundell- 7358 IS o 2slasVl awledl e Ll 5 Gyl an aalail Jols ;W) a5 &
- it ol e Wb 5 flemming

Z358 ¢ JanViga b @ g eVl By b @ Gyl and il Z3l) ool Jols g fad)
C bl IS 2358 s OF 093 3ki) O35 2348 & Dornbusch J Gyl e gLl
AL BLoYL a5 5 S slas¥l 4 bl 3 yledl AaH CBrall ae psgde Jobs S Ladl
har Feer ool gjlsd) aah) Gpall e Ty gddt Ol and 25l 23l oY Wyl
. Natrex bl gl Gpall aw J) Beer S i) gad) Bpall e

186



dalal) AailAl)

A O3l e gdd Gl ae ISt 13T e ¢ YNV £eise Joli ol ) fadl) Lol
2aLas¥l dwld) o add) Grall aw ISl ST al) badll Jols WSTe WSW1 5 i)
calaal) j2id 18 g glndl g QW el g gsss Ll Vglie ¢ (Bylnd) 5 a8 ¢ 2 ALl
J9 3LV ehsYl ohige o8l o8 JoW ol ¢ ol O ] s et ol Lol
bl poaldll I 2m5 gl codl L (Llayse 5 L ¢ i ¢ ol ¢ ) el Rl ddlais
SISV Slgomte Aomgie Liagl Sl LS ¢ Lgd ikl aflas o (B wbly) dabaall 5 2l UL
3Salud) G ALY Slgomte dmgie blin) o Y el L VARP 250l 3l
Bl ymeadl Ldd e Y O B BISs] e B T e 5L Bl A e BL oL
Al s oy (U i ol a9 Y1 s Cp G Ol ¢ aid Oyl and
undervaluation 57 overvaluation y Jo=Yi ¢ 5 @ae o=l ag . i) Gpall ae Sl
Cpall e PN Sl ad Ay o3 g ol Viaze Liaol (o3lasVI elsY1 e 65T ss s
Gaeb 344 VARP £358 piin Lad @ ¢ iddl Gpall e gl ol 2o O 2ol LT aad)
- galasYl el ol sge ol 1E Slpadl) e Al g w0V el G B
D) il g LSl o) g ) s IS e
SN[ /P S Y YN RSC P SEL PO [N JUCS GE-3+-4 § YOO (PSR Y8
5 AU Ol g SEW AL b bl g U ) W) ) alasBY sl
ESIES
Al b ¢ Ws Bt ahold) Bedlid) )0l oS ol 55 HJ N i) ol e o 4
Aad pi5)) O ¢ Laalys (3 JUH oo Lodte oW) 2 all s 30U 8 el Bis Jlonze
e S g Bl 5 B3l s A ol e
Cgor i) Gl e OF ga ¢ laal) g B Joled Bt e dalon ) eslal) ol a0
oY ) B e ¢ ) aa) W e ey Letie (@ppréciation) ai
- deiad) (3 Ra A S el B i) 3 L) BLSYL
e 5 il OSG ad Oall a 0B OM el i) i) A (3 %
C el i Add Coall e O 2512 358 Jolad e S Gand) B B 40

&

187



dalal) AailAl)

150,20 53 Jolad a5jledl ased e BL AdH) 2pal) v o5 Ogmdigale —Latl STk
28 el s (3 ) el G g JUEU Al bl s (3 a5 Y) Cans S e
ol L)) ey J) (o5LasVl ol Al e SV & mis M il s LS 3 lonal) 2
gl AL e ALl gl (3 L)

Joll 3 LT ol st 82 skl Y1 (3 amyy NG N I SR TN PRV
C@olasV) Bldll 578 I3 ol e Ly t5 gLV ] sy 2l 5 20l

Lasast @) il oo Add) Coall an GLA B 0l 35000 S0 Jalas B ka5 g5
0332 Lo U] sgm G oV C2pall jan OF Ogpm wgh ¢ el bl (3 251,200 5080 Joles
Lgie Jsm o b Cpall e OF gm0 ¢ Ll 1 (3 a2 5ea) sl
) Sem e

U bl Asp gl s d ¢ gdygd 308 & (A Sl ad w5 L i) O]
G s ¢ B8y pslsty SVl G . Dlodd) g ) G 5 20801 Fsur ¢« JpoV) g

C bt g bl Bgw VI3 E sl

Sl Sldg e ez =Y Lk ) I =Y pad gl e ad Gl e Sl
e fdad) iy 32l

G o) Lgznog (3lo j2ioesd gl Jold) U ¢ Lwly Vi Likany 2l Ojl3 356
Lol gkl o ae Ay

P S el e G kel sl gl oal o

Jales 09l 342 pumy Joill Ussiy ¢ gl o) dilae Jgo 3 (Add) Opall e il pis
caakal) Jo (3 a)a) 553

- e e e
A Al Jgs & e dadl) Bl 5 BV By ¢ BasSH

Sl gt Grall e sa gl Ol Jas 3 @l AR Gl e Slsas ol
Gl e ga oV A Gl a5 il OF U dhl) s il i ¢ 3l

geE

188

G

o0

>

.0

.0

L)

&

0



dalal) AailAl)

4

>

Lo Wiy gl opllaakn Jos 3 add) Opall e ij.c' ol A awl, ) o AR
L @I sze 93 9gb ¢ et jles xnV aSJ 2320 508 Pl ke f S Bl 2364

WS o gl 8l o g sl g Sl )l o Bl Bl Jg3 & el G Bs SIS 0

L)

>

039 L2 A5l Rada) idd) Ol ja 2an Lo pilsd) Caai of dadl) i 3y
. (Persistance) L leg Caus iglin Sohos anall Jos 3 aidl Cpall aud Ol Jyill
Lk 2l ) s pli) (IS 3wl add) Ol e Sl ol (Ll e

35 ¢« whplall Blo 8345 ¢ (ealaBYl gl 854 1) 38 Aid) Ol e L oo

L)

L)

aibaie J93 3 jlazmaV) g sV 5k J) BLEYL W e 3,8 Caan Lze bl 25
O PN TS G S RO Y FNUE [ SV | O 5 S A VRPN AN
sda 3 i) =Y U Ll (3 (e3¢ AW ) jlenl gl e
W b bl lad 3 Y1 s O 215581 e N AL ald) Dzl plisl ¢ Jgll
> gLyl 1) (935 Gom BiAL) o W) PUE o )l ks B30 ) BLEYL N
el i) 3l 531 i Gl e iR SLEYT (g LS Lkl sl
SIS 53y (LI A a5l 2l 0,8 wlpslall Ble 85l ] (o5 L 2
caakl) Jes (3 oolaBYl sl a5l ) 35 e
P leosdl o ) S8 L) ol it e sl
N P P O U S [N JPRCH POV SN U JOOR [JPEL *
5 5:USI ) A g Blam ) g Slansl) o el il i ¢ plan) 2l jam o)
. il
I AL e g LA AL Al plas o Glse g Sl Sl 1 E 05 of (2 +
L ogb e dndlin s 0,5 2>
Bl Ty i B 5 Lo Gowr s M n gl ol U 3 QU Bl a4 e
b gl g ABLAR) 5 3 UST)

s ods (3 et Sl o ) Y A e el e

189



dalal) AailAl)

o dodl QU1 L1 0Y ¢ lond plas 2 5505 g el JW) sl oo 5T Loy e
oo s 38 a1Vl gl By s Bl ja gn iy sy JuiS)
S A e (3

L LS slias oyl sl ) Jin ol o pme £ e ezl pe g sLasl sy e
BRI glad Js

@ Bymg Vb 25956 bl aaSE ¢ o g dle (3 Ad) Crall eSS e OF 2 *
Jseol o anby amls Jodl ods (3 25LasBYl oMoy 055 Of et LS ¢ gl i
Jel sde wlslasl Je dnke BT Mt Y1 06 Cogun Yl dmgie g inals

O e (3 gl lahd waly JIH g

190



-

e

ol

Geall Sl Ml @b Jlanzaly apemdl Z3gadl s 1 gl

Sample: 1990 2018
Periods included: 29

Dependent Variable: Y
Method: Panel Least Squares
Date: 03/28/20 Time: 23:14

Cross-sections included: 5
Total panel (unbalanced) observations: 144

Variable Coefficient Std. Error t-Statistic Prob.

X1 -0.009240 0.000999 -9.250340 0.0000

X2 -0.182627 0.102597 -1.780042 0.0773

X3 0.864087 0.048899 17.67077 0.0000

X4 -0.086424 0.221021 -0.391020 0.6964

C 54.64509 9.179453 5.952980 0.0000
R-squared 0.758922 Mean dependent var 71.93523
/Adjusted R-squared 0.751985 S.D. dependent var 51.59074
S.E. of regression 25.69276 Akaike info criterion 9.364401
Sum squared resid 91756.42 Schwarz criterion 9.467519
Log likelihood -669.2369 Hannan-Quinn criter. 9.406302
F-statistic 109.3945 Durbin-Watson stat 0.476307
Prob(F-statistic) 0.000000

Al 300l pis: 2 gl

Dependent Variable: YDZ

Method: Panel Least Squares
Date: 03/28/20 Time: 23:22

Sample: 1990 2018
Periods included: 29

Cross-sections included: 5

Total panel (balanced) observations: 145

Variable Coefficient Std. Error t-Statistic Prob.

X1Dbz -0.000145 0.001766 -0.082004 0.9348

X2DZz -2.700013 0.347601 -7.767572 0.0000

X3DZ -0.086829 0.307001 -0.282829 0.7777

X4DZ 1.122127 0.267370 4.196909 0.0000

C 283.5878 41.24203 6.876183 0.0000

R-squared 0.575493 Mean dependent var 116.3842

IAdjusted R-squared 0.563364 S.D. dependent var 25.72479

S.E. of regression 16.99854 Akaike info criterion 8.538006

Sum squared resid 40453.03 Schwarz criterion 8.640652

Log likelihood -614.0054 Hannan-Quinn criter. 8.579714

F-statistic 47.44859 Durbin-Watson stat 1.173723
Prob(F-statistic) 0.000000
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Dependent Variable: YMAR
Method: Panel Least Squares
Date: 03/28/20 Time: 23:24
Sample: 1990 2018
Periods included: 29
Cross-sections included: 5
Total panel (balanced) observations: 145
Variable Coefficient Std. Error t-Statistic Prob.
X1MAR -0.000491 0.001512 -0.324712 0.7459
X2MAR -0.087812 0.083681 -1.049365 0.2958
X3MAR -0.293523 0.333161 -0.881026 0.3798
X4MAR 0.473008 0.266015 1.778124 0.0776
C 143.1444 32.71528 4.375460 0.0000
R-squared 0.515169 Mean dependent var 103.8107
IAdjusted R-squared 0.501317 S.D. dependent var 5.559601
S.E. of regression 3.926050 Akaike info criterion 5.607019
Sum squared resid 2157.942 Schwarz criterion 5.709665
Log likelihood -401.5089 Hannan-Quinn criter. 5.648728
F-statistic 37.19016 Durbin-Watson stat 0.547661
Prob(F-statistic) 0.000000

Dependent Variable: YTUN
Method: Panel Least Squares
Date: 03/28/20 Time: 23:25
Sample: 1990 2018
Periods included: 29
Cross-sections included: 5
Total panel (balanced) observations: 145
Variable Coefficient Std. Error t-Statistic Prob.
X1TUN -0.012297 0.000618 -19.88315 0.0000
X2TUN -0.180308 0.068649 -2.626521 0.0096
X3TUN 0.143063 0.022842 6.263153 0.0000
X4TUN 1.697193 0.160238 10.59169 0.0000
C 161.0705 6.210410 25.93556 0.0000
R-squared 0.918521 Mean dependent var 113.7200
IAdjusted R-squared 0.916193 S.D. dependent var 17.09510
S.E. of regression 4.948940 Akaike info criterion 6.070098
Sum squared resid 3428.882 Schwarz criterion 6.172744
Log likelihood -435.0821 Hannan-Quinn criter. 6.111807
F-statistic 394.5574 Durbin-Watson stat 1.161083
Prob(F-statistic) 0.000000
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Dependent Variable: YMRT

Method: Panel Least Squares

Date: 03/28/20 Time: 23:28

Sample: 1990 2018

Periods included: 28

Cross-sections included: 5

Total panel (balanced) observations: 140

Variable Coefficient Std. Error t-Statistic Prob.
XIMRT 0.016147 0.002354 6.859130 0.0000
X2MRT 0.291579 0.041396 7.043638 0.0000
X3MRT -0.750106 0.075328 -9.957877 0.0000
X4AMRT 0.108264 0.059380 1.823224 0.0705
C 11.93689 2.106225 5.667433 0.0000
R-squared 0.681379 Mean dependent var 23.15072
IAdjusted R-squared 0.671939 S.D. dependent var 8.457370
S.E. of regression 4.844098 Akaike info criterion 6.028460
Sum squared resid 3167.814 Schwarz criterion 6.133519
Log likelihood -416.9922 Hannan-Quinn criter. 6.071153
F-statistic 72.17527 Durbin-Watson stat 0.734644
Prob(F-statistic) 0.000000

Dependent Variable: YLIB
Method: Panel Least Squares
Date: 03/28/20 Time: 23:30
Sample: 1990 2018
Periods included: 29
Cross-sections included: 5
Total panel (balanced) observations: 145
Variable Coefficient Std. Error t-Statistic Prob.
X1LIB -3.95E-05 9.42E-06 -4.196028 0.0000
X2LIB 0.010048 0.000878 11.43860 0.0000
X3LIB 0.005271 0.000555 9.502051 0.0000
X4LIB 0.001370 0.001373 0.998121 0.3199
C 0.112024 0.051939 2.156841 0.0327
R-squared 0.851068 Mean dependent var 0.928276
IAdjusted R-squared 0.846813 S.D. dependent var 0.447628
S.E. of regression 0.175198 Akaike info criterion -0.611927
Sum squared resid 4.297204 Schwarz criterion -0.509281
Log likelihood 49.36467 Hannan-Quinn criter. -0.570218
F-statistic 200.0062 Durbin-Watson stat 0.996578
Prob(F-statistic) 0.000000
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Dependent Variable: Y

Date: 01/11/21 Time: 23:36
Sample: 1990 2018

Periods included: 29
Cross-sections included: 5

Method: Panel Least Squares

Total panel (unbalanced) observations: 144

Variable Coefficient Std. Error t-Statistic Prob.
C 76.72338 5.756736 13.32758 0.0000
X1 -0.003860 0.001013 -3.812091 0.0002
X2 -0.037174 0.083781 -0.443708 0.6580
X3 0.136886 0.060977 2.244865 0.0264
X4 0.133369 0.127142 1.048979 0.2961
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.932456 Mean dependent var 71.93523
/Adjusted R-squared 0.928453 S.D. dependent var 51.59074
S.E. of regression 13.79962 Akaike info criterion 8.147620
Sum squared resid 25707.97 Schwarz criterion 8.333233
Log likelihood -577.6286 Hannan-Quinn criter. 8.223043
F-statistic 232.9613 Durbin-Watson stat 0.545891
Prob(F-statistic) 0.000000
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Dependent Variable: Y
Method: Panel EGLS (Cross
Date: 01/11/21 Time: 23:39
Sample: 1990 2018

Periods included: 29
Cross-sections included: 5

Swamy and Arora estimator

-section random effects)

Total panel (unbalanced) observations: 144

of component variances

194

Variable Coefficient Std. Error t-Statistic Prob.
C 48.54036 5.111631 9.496062 0.0000
X1 -0.005765 0.000532 -10.84413 0.0000
X2 -0.513261 0.053864 -9.528892 0.0000
X3 1.039197 0.033298 31.20904 0.0000
X4 -0.356999 0.118987 -3.000308 0.0032
Effects Specification
S.D. Rho
Cross-section random 1.93E-05 0.0000
Idiosyncratic random 13.79962 1.0000
Weighted Statistics
R-squared 0.704676 Mean dependent var 71.93523
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IAdjusted R-squared 0.696177 S.D. dependent var 51.59074
S.E. of regression 28.43688 Sum squared resid 112403.2
F-statistic 82.91728 Durbin-Watson stat 0.407617
Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0.704676 Mean dependent var 71.93523
Sum squared resid 112403.2 Durbin-Watson stat 0.407617

Hausman el JSs e coldl V) 2358 5 Sletall S0 2358 o alolill 0 9 gl

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 455.261840 4 0.0000

Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.
X1 -0.003860 -0.005765 0.000001 0.0270
X2 -0.037174 -0.513261 0.004118 0.0000
X3 0.136886 1.039197 0.002609 0.0000
X4 0.133369 -0.356999 0.002007 0.0000

Cross-section random effects test equation:
Dependent Variable: Y

Method: Panel Least Squares

Date: 01/11/21 Time: 23:42

Sample: 1990 2018

Periods included: 29

Cross-sections included: 5

Total panel (unbalanced) observations: 144

Variable Coefficient Std. Error t-Statistic Prob.
C 76.72338 5.756736 13.32758 0.0000
X1 -0.003860 0.001013 -3.812091 0.0002
X2 -0.037174 0.083781 -0.443708 0.6580
X3 0.136886 0.060977 2.244865 0.0264
X4 0.133369 0.127142 1.048979 0.2961

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.932456 Mean dependent var 71.93523
Adjusted R-squared 0.928453 S.D. dependent var 51.59074
S.E. of regression 13.79962 Akaike info criterion 8.147620
Sum squared resid 25707.97 Schwarz criterion 8.333233
Log likelihood -577.6286 Hannan-Quinn criter. 8.223043
F-statistic 2329613 Durbin-Watson stat 0.545891
Prob(F-statistic) 0.000000
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Panel unit root test: Summary

Series: Y

Date: 03/30/20 Time: 01:21

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* 0.33432 0.6309 5 132
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.47364 0.9297 5 132
IADF - Fisher Chi-square 3.96597 0.9489 5 132
PP - Fisher Chi-square 20.9967 0.0211 5 138

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

Null Hypothesis: Stationarity

Series: Y

Date: 03/30/20 Time: 01:21

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total number of observations: 144

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 7.00136 0.0000
Heteroscedastic Consistent Z-stat 6.05182 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on Y

Cross Variance
section LM HAC Bandwidth Obs
alg 0.6447 1738.454 4.0 29
mar 0.3132 124.3488 4.0 29
tun 0.6479 1222.103 4.0 29
mor 0.6426 282.4007 4.0 28
lib 0.6023 0.828249 4.0 29
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Panel unit root test: Summary
Series: Y
Date: 03/30/20 Time: 01:23
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 0.22602 0.5894 5 132
Breitung t-stat -0.68296 0.2473 5 127
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.07169 0.4714 5 132
IADF - Fisher Chi-square 8.75233 0.5558 5 132
PP - Fisher Chi-square 34.6962 0.0001 5 138
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Null Hypothesis: Stationarity
Series: Y
Date: 03/30/20 Time: 01:29
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total number of observations: 144
Cross-sections included: 5
Method Statistic Prob.**
Hadri Z-stat 5.37070 0.0000
Heteroscedastic Consistent Z-stat 4.03091 0.0000
* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality
Intermediate results on Y
Cross Variance
section LM HAC Bandwidth Obs
alg 0.1863 314.1965 3.0 29
mar 0.1458 80.82651 4.0 29
tun 0.1337 102.0602 4.0 29
mor 0.1217 20.70770 4.0 28
lib 0.1225 0.119849 4.0 29
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Panel unit root test: Summary

Series: Y

Date: 03/30/20 Time: 01:33

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.06046 0.1445 5 132
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 10.2321 0.4204 5 132
PP - Fisher Chi-square 16.8659 0.0774 5 138

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(Y)

Date: 03/30/20 Time: 11:37

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -6.35291 0.0000 5 126
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7.10767 0.0000 5 126
IADF - Fisher Chi-square 59.5603 0.0000 5 126
PP - Fisher Chi-square 59.2790 0.0000 5 132

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

Null Hypothesis: Stationarity

Series: D(Y)

Date: 03/30/20 Time: 11:38

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total number of observations: 138

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 2.61995 0.0044
Heteroscedastic Consistent Z-stat 1.40917 0.0794
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* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(Y)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.3407 244.8241 5.0 28
mar 0.2929 7.198299 3.0 28
tun 0.4112 12.51103 2.0 28
mor 0.1407 1.818676 0.0 26
lib 0.1176 0.017337 1.0 28
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Panel unit root test: Summary

Series: D(Y)

Date: 03/30/20 Time: 11:39

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -6.81565 0.0000 5 126
Breitung t-stat -3.14212 0.0008 5 121
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.73858 0.0000 5 126
IADF - Fisher Chi-square 87.8751 0.0000 5 126
PP - Fisher Chi-square 295.140 0.0000 5 132
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Null Hypothesis: Stationarity

Series: D(Y)

Date: 03/30/20 Time: 11:41

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends

Newey-West automatic bandwidth selection and Bartlett kernel

[Total number of observations: 138

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 4.93037 0.0000
Heteroscedastic Consistent Z-stat 2.69620 0.0035

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(Y)

Cross Variance
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section LM HAC Bandwidth Obs
alg 0.1634 146.2741 9.0 28
mar 0.1584 5.185961 2.0 28
tun 0.0979 8.785090 1.0 28
mor 0.0871 1.784237 0.0 26
lib 0.0784 0.017265 2.0 28
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Panel unit root test: Summary

Series: D(Y)

Date: 03/30/20 Time: 11:45

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -8.02220 0.0000 5 126
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 72.7588 0.0000 5 126
PP - Fisher Chi-square 171.181 0.0000 5 132

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: X1

Date: 03/30/20 Time: 12:00

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -0.34258 0.3660 5 135
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.05376 0.8540 5 135
IADF - Fisher Chi-square 4.83475 0.9019 5 135
PP - Fisher Chi-square 7.15796 0.7105 5 140

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

Series: X1

Date: 03/30/20 Time: 12:13

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 145

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 3.15937 0.0008
Heteroscedastic Consistent Z-stat 4.98763 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X1

Cross Variance
section LM HAC Bandwidth Obs
alg 0.5415 9120058. 4.0 29
mar 0.6336 2454016. 4.0 29
tun 0.5961 4072263. 4.0 29
mor 0.5303 503068.6 4.0 29
lib 0.1944 16919661 3.0 29
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Panel unit root test: Summary

Series: X1

Date: 03/30/20 Time: 12:15

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* 0.98984 0.8389 5 135
Breitung t-stat 0.35226 0.6377 5 130
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.25869 0.8959 5 135
IADF - Fisher Chi-square 4.15968 0.9399 5 135
PP - Fisher Chi-square 5.63258 0.8451 5 140

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

]Null Hypothesis: Stationarity
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Series: X1

Date: 03/30/20 Time: 12:10

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 145

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 1.80185 0.0358
Heteroscedastic Consistent Z-stat 1.97360 0.0242

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X1

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1004 1843595. 4.0 29
mar 0.1012 219286.8 4.0 29
tun 0.1124 539342.3 4.0 29
mor 0.1039 124911.5 4.0 29
lib 0.0999 14959779 3.0 29
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Panel unit root test: Summary

Series: X1

Date: 03/30/20 Time: 12:25

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 1.45345 0.9270 5 135
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 2.99213 0.9816 5 135
PP - Fisher Chi-square 2.76453 0.9864 5 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(X1)

Date: 03/30/20 Time: 12:35

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -3.06501 0.0011 5 130
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.13320 0.0000 5 130
IADF - Fisher Chi-square 35.3430 0.0001 5 130
PP - Fisher Chi-square 74.3912 0.0000 5 135

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

Null Hypothesis: Stationarity

Series: D(X1)

Date: 03/30/20 Time: 12:37

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 140

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 2.91681 0.0018
Heteroscedastic Consistent Z-stat 0.97478 0.1648

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X1)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1526 276554.7 3.0 28
mar 0.1272 26341.79 1.0 28
tun 0.2658 71126.02 3.0 28
mor 0.1127 14140.92 2.0 28
lib 0.5000 533665.0 27.0 28
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Panel unit root test: Summary

Series: D(X1)

Date: 03/30/20 Time: 12:40

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.82747 0.0338 5 130
Breitung t-stat -3.34202 0.0004 5 125
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.65836 0.0039 5 130
IADF - Fisher Chi-square 22.8119 0.0115 5 130
PP - Fisher Chi-square 58.1725 0.0000 5 135
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Null Hypothesis: Stationarity
Series: D(X1)
Date: 03/30/20 Time: 12:44
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 140
Cross-sections included: 5
Method Statistic Prob.**
Hadri Z-stat 15.1149 0.0000
Heteroscedastic Consistent Z-stat 7.35145 0.0000
* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality
Intermediate results on D(X1)
Cross Variance
section LM HAC Bandwidth Obs
alg 0.1465 277502.1 3.0 28
mar 0.1014 25989.85 1.0 28
tun 0.1576 51956.53 2.0 28
mor 0.1147 14165.40 2.0 28
lib 0.5000 503345.7 27.0 28
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Panel unit root test: Summary

Series: D(X1)

Date: 03/30/20 Time: 12:49

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -6.55976 0.0000 5 130
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 56.2419 0.0000 5 130
PP - Fisher Chi-square 103.669 0.0000 5 135

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: X2

Date: 03/30/20 Time: 20:52

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -0.63345 0.2632 5 135
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.37456 0.6460 5 135
IADF - Fisher Chi-square 6.45215 0.7760 5 135
PP - Fisher Chi-square 5.37621 0.8647 5 140

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

Null Hypothesis: Stationarity

Series: X2

Date: 03/30/20 Time: 21:00

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
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Total (balanced) observations: 145
Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 5.24578 0.0000
Heteroscedastic Consistent Z-stat 5.00337 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X2

Cross Variance
section LM HAC Bandwidth Obs
alg 0.3664 293.9252 4.0 29
mar 0.6463 790.3580 4.0 29
tun 0.4611 284.8901 4.0 29
mor 0.5298 1326.438 4.0 29
lib 0.4976 3221.550 4.0 29
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Panel unit root test: Summary

Series: X2

Date: 03/30/20 Time: 21:02

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -1.63309 0.0512 5 135
Breitung t-stat -1.35169 0.0882 5 130
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.26529 0.1029 5 135
IADF - Fisher Chi-square 16.1513 0.0954 5 135
PP - Fisher Chi-square 17.5435 0.0632 5 140

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

Null Hypothesis: Stationarity

Series: X2

Date: 03/30/20 Time: 21:04

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 145

Cross-sections included: 5
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Method Statistic Prob.**
Hadri Z-stat 2.17616 0.0148
Heteroscedastic Consistent Z-stat 2.54924 0.0054

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X2

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1484 169.8279 4.0 29
mar 0.1117 41.34543 2.0 29
tun 0.1046 108.9875 3.0 29
mor 0.1079 305.1290 1.0 29
lib 0.0990 838.9636 3.0 29
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Panel unit root test: Summary

Series: X2

Date: 03/30/20 Time: 21:07

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 1.08313 0.8606 5 135
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 2.64836 0.9885 5 135
PP - Fisher Chi-square 2.29853 0.9935 5 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(X2)

Date: 03/30/20 Time: 23:07

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-
Method Statistic Prob.** sections Obs
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Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -7.31272 0.0000 5 130

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7.15892 0.0000 5 130
IADF - Fisher Chi-square 64.4047 0.0000 5 130
PP - Fisher Chi-square 93.9270 0.0000 5 135

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

Null Hypothesis: Stationarity

Series: D(X2)

Date: 03/30/20 Time: 23:08

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 140

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 1.08236 0.1395
Heteroscedastic Consistent Z-stat 1.47082 0.0707

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X2)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.2557 14.04386 4.0 28
mar 0.2535 9.156204 11.0 28
tun 0.3076 17.20584 10.0 28
mor 0.3439 73.10836 18.0 28
lib 0.1629 121.6417 11.0 28
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Panel unit root test: Summary

Series: D(X2)

Date: 03/30/20 Time: 23:12

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -6.11342 0.0000 5 130
Breitung t-stat -3.38346 0.0004 5 125
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Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.90347 0.0000 5 130
IADF - Fisher Chi-square 48.9078 0.0000 5 130
PP - Fisher Chi-square 74.0323 0.0000 5 135

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

Null Hypothesis: Stationarity

Series: D(X2)

Date: 03/30/20 Time: 23:14

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 140

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 6.27020 0.0000
Heteroscedastic Consistent Z-stat 6.22332 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X2)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1384 8.981467 10.0 28
mar 0.1818 7.559152 12.0 28
tun 0.1702 12.94327 10.0 28
mor 0.2678 46.60916 16.0 28
lib 0.1566 121.6372 11.0 28
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Panel unit root test: Summary

Series: D(X2)

Date: 03/30/20 Time: 23:17

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -9.73464 0.0000 5 130
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 92.1996 0.0000 5 130
PP - Fisher Chi-square 119.097 0.0000 5 135

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

209



Gl

() 2350l (Xg) eesSH laad) Aladd Sugl) o Ll 1 28 43, 3l

Panel unit root test: Summary

Series: X3

Date: 03/30/20 Time: 23:23

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* 0.57879 0.7186 4 108
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.28862 0.3864 4 108
IADF - Fisher Chi-square 6.72942 0.5661 4 108
PP - Fisher Chi-square 6.97575 0.5393 4 112

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

Null Hypothesis: Stationarity

Series: X3

Date: 03/30/20 Time: 23:25

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 116

Cross-sections included: 4 (1 dropped)

Method Statistic Prob.**
Hadri Z-stat 2.62695 0.0043
Heteroscedastic Consistent Z-stat 1.83837 0.0330

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X3

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1824 368.7767 4.0 29
mar 0.4549 58.40309 4.0 29
tun 0.1967 345.4248 2.0 29
mor Dropped from Test
lib 0.3806 6506.710 4.0 29
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Panel unit root test: Summary

Series: X3

Date: 03/30/20 Time: 23:27

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* 1.27710 0.8992 4 108
Breitung t-stat 1.99940 0.9772 4 104
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.17386 0.8798 4 108
IADF - Fisher Chi-square 2.64916 0.9544 4 108
PP - Fisher Chi-square 2.54547 0.9596 4 112

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

Null Hypothesis: Stationarity

Series: X3

Date: 03/30/20 Time: 23:29

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 116

Cross-sections included: 4 (1 dropped)

Method Statistic Prob.**
Hadri Z-stat 3.76905 0.0001
Heteroscedastic Consistent Z-stat 2.94494 0.0016

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X3

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1676 359.3667 4.0 29
mar 0.0976 21.90639 4.0 29
tun 0.0998 339.2212 2.0 29

mor 0.3352 425.2355
lib 0.1478 3640.572 4.0 29
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Panel unit root test: Summary

Series: X3

Date: 03/30/20 Time: 23:38

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 0.34986 0.6368 4 108
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 4.67639 0.7915 4 108
PP - Fisher Chi-square 5.20501 0.7355 4 112

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(X3)

Date: 03/30/20 Time: 23:41

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -3.08419 0.0010 4 104
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.76007 0.0001 4 104
IADF - Fisher Chi-square 33.4337 0.0001 4 104
PP - Fisher Chi-square 49.3380 0.0000 4 108

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

Null Hypothesis: Stationarity

Series: D(X3)

Date: 03/30/20 Time: 23:43

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
[Total (balanced) observations: 112
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Cross-sections included: 4 (1 dropped)

Method Statistic Prob.**
Hadri Z-stat 0.88437 0.1882
Heteroscedastic Consistent Z-stat 0.39535 0.3463

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X3)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.2286 33.68902 9.0 28
mar 0.1034 3.263167 5.0 28
tun 0.2892 438.6422 0.0 28
mor Dropped from Test
lib 0.1633 350.4113 0.0 28
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Panel unit root test: Summary

Series: D(X3)

Date: 03/30/20 Time: 23:50

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -1.86270 0.0313 4 104
Breitung t-stat 2.72420 0.9968 4 100
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.14037 0.0162 4 104
IADF - Fisher Chi-square 25.3913 0.0013 4 104
PP - Fisher Chi-square 38.0823 0.0000 4 108

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

Null Hypothesis: Stationarity

Series: D(X3)

Date: 03/30/20 Time: 23:49

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 112

Cross-sections included: 4 (1 dropped)
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Method Statistic Prob.**
Hadri Z-stat 2.15748 0.0155
Heteroscedastic Consistent Z-stat 6.54581 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X3)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.5000 4.131859 27.0 28
mar 0.0998 3.252403 5.0 28
tun 0.1324 400.6249 0.0 28
mor Dropped from Test
lib 0.0815 325.3903 2.0 28
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Panel unit root test: Summary

Series: D(X3)

Date: 03/30/20 Time: 23:53

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -7.13611 0.0000 4 104
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 53.9487 0.0000 4 104
PP - Fisher Chi-square 72.9752 0.0000 4 108

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

Panel unit root test: Summary
Series: X4
Date: 03/30/20 Time: 23:59
Sample: 1990 2018
Exogenous variables: Individual effects
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -0.30626 0.3797 5 135

Null: Unit root (assumes individual unit root process)
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Im, Pesaran and Shin W-stat -0.20218 0.4199 5 135
IADF - Fisher Chi-square 9.34826 0.4994 5 135
PP - Fisher Chi-square 8.33276 0.5964 5 140

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

Series: X4

Date: 03/31/20 Time: 00:02

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 145

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 0.42982 0.3337
Heteroscedastic Consistent Z-stat 1.44687 0.0740

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X4

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1374 248.9961 3.0 29
mar 0.3107 41.79484 4.0 29
tun 0.3479 30.49793 4.0 29
mor 0.3728 287.9390 4.0 29
lib 0.1467 950.2743 3.0 29
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Panel unit root test: Summary

Series: X4

Date: 03/31/20 Time: 00:05

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

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

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -0.63962 0.2612 5 135
Breitung t-stat -1.31965 0.0935 5 130

Null: Unit root (assumes individual unit root process)
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Im, Pesaran and Shin W-stat 0.54256 0.7063 5 135
IADF - Fisher Chi-square 5.86113 0.8268 5 135
PP - Fisher Chi-square 4.50870 0.9215 5 140

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

Null Hypothesis: Stationarity

Series: X4

Date: 03/31/20 Time: 00:07

Sample: 1990 2018

Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 145

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 3.99466 0.0000
Heteroscedastic Consistent Z-stat 3.99393 0.0000

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on X4

Cross Variance

section LM HAC Bandwidth Obs
alg 0.1328 244.9672 3.0 29
mar 0.1118 27.24728 4.0 29
tun 0.1674 20.68907 4.0 29
mor 0.1524 151.7978 3.0 29
lib 0.1420 934.9196 3.0 29
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Panel unit root test: Summary

Series: X4

Date: 03/31/20 Time: 00:09

Sample: 1990 2018

Exogenous variables: None

User-specified lags: 1

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

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.84701 0.0324 5 135
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 19.5118 0.0342 5 135
PP - Fisher Chi-square 18.0864 0.0535 5 140

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(X4)

Date: 04/02/20 Time: 22:48

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -4.25576 0.0000 5 130
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.06002 0.0000 5 130
IADF - Fisher Chi-square 43.8955 0.0000 5 130
PP - Fisher Chi-square 76.1014 0.0000 5 135

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

Null Hypothesis: Stationarity

Series: D(X4)

Date: 04/02/20 Time: 22:53

Sample: 1990 2018

Exogenous variables: Individual effects

Newey-West automatic bandwidth selection and Bartlett kernel
'Total (balanced) observations: 140

Cross-sections included: 5

Method Statistic Prob.**
Hadri Z-stat 0.12573 0.4500
Heteroscedastic Consistent Z-stat -0.06384 0.5255

* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality

Intermediate results on D(X4)

Cross Variance
section LM HAC Bandwidth Obs
alg 0.1022 33.74242 5.0 28
mar 0.1022 3.594573 4.0 28
tun 0.1905 2.434388 1.0 28
mor 0.2092 13.90008 9.0 28
lib 0.2080 67.03583 12.0 28
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Panel unit root test: Summary
Series: D(X4)
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Date: 04/02/20 Time: 22:57
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.13380 0.0009 5 130
Breitung t-stat -2.26385 0.0118 5 125
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -3.91888 0.0000 5 130
IADF - Fisher Chi-square 32.7769 0.0003 5 130
PP - Fisher Chi-square 59.7543 0.0000 5 135
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Null Hypothesis: Stationarity
Series: D(X4)
Date: 04/02/20 Time: 22:59
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
'Total (balanced) observations: 140
Cross-sections included: 5
Method Statistic Prob.**
Hadri Z-stat 5.56339 0.0000
Heteroscedastic Consistent Z-stat 4.06756 0.0000
* Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
** Probabilities are computed assuming asympotic normality
Intermediate results on D(X4)
Cross Variance
section LM HAC Bandwidth Obs
alg 0.0974 32.86218 5.0 28
mar 0.0804 3.520847 4.0 28
tun 0.0985 1.227545 5.0 28
mor 0.2236 6.973035 13.0 28
lib 0.2136 56.94028 13.0 28

(DY) o)) (Xg) JsoV1 Blad LW Gl aldid 3l e Lzl 139 (3, 5=l

Panel unit root test: Summary
Series: D(X4)

Date: 04/02/20 Time: 23:25
Sample: 1990 2018
Exogenous variables: None
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User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -8.17682 0.0000 5 130
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 72.4336 0.0000 5 130
PP - Fisher Chi-square 110.334 0.0000 5 135

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

Series: Y X1 X2 X3 X4

Date: 04/04/20 Time: 00:28

Sample: 1990 2018

Included observations: 145

Cross-sections included: 4 (1 dropped)

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 1.247563 0.1061 -0.242144 0.5957
Panel rho-Statistic -2.062346 0.0196 0.264354 0.6042
Panel PP-Statistic -9.090049 0.0000 -1.942589 0.0260
Panel ADF-Statistic -0.208315 0.4175 -0.755129 0.2251

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic 0.704675 0.7595
Group PP-Statistic -3.200959 0.0007
Group ADF-Statistic -0.229846 0.4091

Cross section specific results

Phillips-Peron results (non-parametric)

Cross ID AR(1) Variance HAC Bandwidth Obs
alg 0.058 91.44843 128.3853 2.00 28
mar 0.657 6.399806 5.938388 3.00 28
tun 0.401 18.88352 18.88352 0.00 28
mor Dropped from Test

lib 0.464 0.021274 0.018987 3.00 28

IAugmented Dickey-Fuller results (parametric)

Cross ID AR(1) Variance Lag Max lag Obs
alg 0.382 74.05891 1 - 27
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mar 0.606 6.455785 1 -- 27
tun 0.210 18.24810 1 - 27
mor Dropped from Test

lib 0.313 0.020733 1 - 27

(W 351 ) Pedroni iy ool oS
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Pedroni Residual Cointegration Test
Series: Y X1 X2 X3 X4
Date: 04/04/20 Time: 00:29
Sample: 1990 2018
Included observations: 145
Cross-sections included: 4 (1 dropped)
Null Hypothesis: No cointegration
Trend assumption: Deterministic intercept and trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Alternative hypothesis: common AR coefs. (within-dimension)
Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 2.090317 0.0183 0.560016 0.2877
Panel rho-Statistic -2.192219 0.0142 0.908357 0.8182
Panel PP-Statistic -8.165762 0.0000 -1.792172 0.0366
Panel ADF-Statistic -1.440793 0.0748 -0.420170  0.3372
IAlternative hypothesis: individual AR coefs. (between-dimension)
Statistic Prob.
Group rho-Statistic 1.227628 0.8902
Group PP-Statistic -3.773486 0.0001
Group ADF-Statistic -1.015257 0.1550
Cross section specific results
Phillips-Peron results (non-parametric)
Cross ID AR(1) Variance HAC Bandwidth Obs
alg -0.013 69.73579 136.2052 3.00 28
mar 0.661 6.304792 6.904623 2.00 28
tun 0.439 9.550409 9.218440 1.00 28
mor Dropped from Test
lib 0.087 0.008087 0.001275 25.00 28
IAugmented Dickey-Fuller results (parametric)
Cross ID AR(1) Variance Lag Max lag Obs
alg 0.342 32.90256 1 - 27
mar 0.578 6.136326 1 -- 27
tun 0.325 9.248321 1 - 27
mor Dropped from Test
lib -0.220 0.007440 1 - 27
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Pedroni Residual Cointegration Test

Series: Y X1 X2 X3 X4

Date: 04/04/20 Time: 00:31

Sample: 1990 2018

Included observations: 145

Cross-sections included: 4 (1 dropped)

Null Hypothesis: No cointegration

Trend assumption: No deterministic intercept or trend
User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 0.428346 0.3342 -0.880214 0.8106
Panel rho-Statistic -2.203557 0.0138 -0.632430 0.2636
Panel PP-Statistic -6.030672 0.0000 -2.395972 0.0083
Panel ADF-Statistic -0.977560 0.1641 -1.165958 0.1218

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic 0.188867 0.5749
Group PP-Statistic -3.162116 0.0008
Group ADF-Statistic -0.859301 0.1951

Cross section specific results

Phillips-Peron results (non-parametric)

Cross ID AR(1) Variance HAC Bandwidth Obs
alg 0.086 172.2190 214.4218 1.00 28
mar 0.702 6.494871 6.494871 0.00 28
tun 0.340 109.0678 112.7942 1.00 28
mor Dropped from Test
lib 0.469 0.022363 0.014578 5.00 28

IAugmented Dickey-Fuller results (parametric)

Cross ID AR(1) Variance Lag Max lag Obs
alg 0.297 155.3680 1 - 27
mar 0.669 6.653315 1 - 27
tun 0.308 112.2534 1 - 27
mor Dropped from Test

lib 0.268 0.020624 1 -- 27
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Kao Residual Cointegration Test
Series: Y X1 X2 X3 X4

Date: 04/04/20 Time: 00:33
Sample: 1990 2018

Included observations: 145
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Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob.
ADF -0.062462 0.4751
Residual variance 74.67730
HAC variance 57.46383
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(RESID)
Method: Least Squares
Date: 04/04/20 Time: 00:33
Sample (adjusted): 1992 2018
Included observations: 132 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESID(-1) -0.160725 0.051539 -3.118496 0.0022

D(RESID(-1)) -0.054018 0.053147 -1.016405 0.3113
R-squared 0.083499 Mean dependent var -0.196766
IAdjusted R-squared 0.076449 S.D. dependent var 6.336961
S.E. of regression 6.089919 Akaike info criterion 6.466182
Sum squared resid 4821.325 Schwarz criterion 6.509861
Log likelihood -424.7680 Hannan-Quinn criter. 6.483931
Durbin-Watson stat 2.117845

VAR 31 Jlenzaly 300l s g3ls 1 44 43) -l

Vector Autoregression Estimates
Date: 04/07/20 Time: 00:27
Sample (adjusted): 1991 2018
Included observations: 138 after adjustments
Standard errors in () & t-statistics in [ ]
Y X1 X2 X3 X4
Y(-1) 0.862357 -11.87249 -0.046301 0.030565 -0.085687
(0.02791) (3.83457) (0.03206) (0.04452) (0.02416)
[ 30.8927] [-3.09618] [-1.44410] [ 0.68655] [-3.54595]
X1(-1) -0.001298 0.730867 -0.000485 0.000514 -0.001151
(0.00041) (0.05652) (0.00047) (0.00066) (0.00036)
[-3.15413] [12.9301] [-1.02579] [ 0.78395] [-3.23255]
X2(-1) 0.009007 -0.400999 0.922925 -0.129872 -0.077670
(0.03354) (4.60739) (0.03852) (0.05349) (0.02903)
[ 0.26854] [-0.08703] [23.9572] [-2.42792] [-2.67507]
X3(-1) 0.097919 11.53781 0.061829 0.914721 0.076659
(0.02928) (4.02238) (0.03363) (0.04670) (0.02535)
[ 3.34401] [ 2.86840] [ 1.83837] [ 19.5874] [ 3.02420]
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X4(-1) 0.013671 21.91180 0.157564 0.028817 0.810636

(0.07056) (9.69206) (0.08104) (0.11252) (0.06108)

[0.19377] [ 2.26080] [ 1.94431] [0.25610] [ 13.2722]

C 5.362848 992.9480 6.972779 12.23008 10.16674

(3.32656) (456.962) (3.82081) (5.30528) (2.87969)

[1.61213] [2.17293] [ 1.82495] [ 2.30527] [ 3.53050]

R-squared 0.974535 0.828105 0.838246 0.919602 0.669217

Adj. R-squared 0.973570 0.821593 0.832119 0.916557 0.656688

Sum sq. resids 8744.860 1.65E+08 11536.48 22242.27 6553.218

S.E. equation 8.139345 1118.083 9.348668 12.98083 7.045963

F-statistic 1010.309 127.1817 136.8113 301.9661 53.41070

Log likelihood -482.0923 -1161.420 -501.2086 -546.5057 -462.1851

Akaike AIC 7.073801 16.91912 7.350849 8.007330 6.785291

Schwarz SC 7.201073 17.04640 7.478121 8.134601 6.912563

Mean dependent 71.57259 3333.573 78.76294 72.58823 -0.547858

S.D. dependent 50.06596 2647.089 22.81653 44.93725 12.02529
Determinant resid covariance (dof adj.) 3.32E+13
Determinant resid covariance 2.65E+13
Log likelihood -3111.855
Akaike information criterion 45.53414
Schwarz criterion 46.17050

T3l sllas dah JLasl 145 43 gl

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: residuals are multivariate normal

Date: 01/02/21 Time: 18:43

Sample: 1990 2018

Included observations: 126

Component Skewness Chi-sq df Prob.
1 0.451235 1.275431 1 0.2145
2 0.227510 1.086973 1 0.2971
3 0.483248 4.904093 1 0.1951
4 -0.327501 2.252392 1 0.1334
5 -0.552534 1.368241 1 0.2365
Joint 10.887130 5 0.0000
Component Kurtosis Chi-sq df Prob.
1 1.327743 2.903043 1 0.4215
2 3.981813 5.060773 1 0.0245
3 2.835218 0.142554 1 0.7058
4 2.503055 1.296509 1 0.2549
5 3.572561 5.363482 1 0.2214
Joint 14.766361 5 0.0000
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Component  Jarque-Bera df Prob.
1 0.125151 2 0.4215
2 6.147746 2 0.0462
3 5.046647 2 0.0802
4 3.548901 2 0.1696

5 6.187606 2 0.1235
Joint 21.056051 10 0.0000
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VAR Residual Serial Correlation LM Tests

Null Hypothesis: no serial correlation at lag
order h

Date: 01/02/21 Time: 21:34
Sample: 1990 2018
Included observations: 126

Lags LM-Stat Prob
1 0.969948 0.8120
2 0.878331 0.9041

Probs from chi-square with 25 df.
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VAR Residual Heteroskedasticity Tests: Includes Cross Terms
Date: 01/02/21 Time: 21:44

Sample: 1990 2018

Included observations: 126

Joint test:
Chi-sq df Prob.
1.23512 975 0.5213
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Panel unit root test: Summary

Series: MES

Date: 01/03/21 Time: 00:04

Sample: 1990 2018

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
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Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.38183 0.0000 5 126
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -5.81625 0.0000 5 126
IADF - Fisher Chi-square 49.1996 0.0000 5 126
PP - Fisher Chi-square 44.1978 0.0000 5 132
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

(W) Zasadly aad) Gl e Il aledld Susgll dor L
Panel unit root test: Summary
Series: MES
Date: 01/03/21 Time: 00:10
Sample: 1990 2018
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.79347 0.0000 5 126
Breitung t-stat -2.30348 0.0106 5 121
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -5.72937 0.0000 5 126
IADF - Fisher Chi-square 70.7893 0.0000 5 126
PP - Fisher Chi-square 286.291 0.0000 5 132
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

(gf,JL':J\ CS}A.:J\) @2:,.14-\ Jraj\ g IVt aldd S.b-jj\ ).:\.z- Lo
Panel unit root test: Summary
Series: MES
Date: 01/03/21 Time: 00:11
Sample: 1990 2018
Exogenous variables: None
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -6.81973 0.0000 5 126
Null: Unit root (assumes individual unit root process)
IADF - Fisher Chi-square 72.6294 0.0000 5 126
PP - Fisher Chi-square 94.7961 0.0000 5 132

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

Date: 01/03/21 Time: 21:21

Sample: 1990 2018

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
NFA does not Granger Cause MES 135 4.62139 0.0334
MES does not Granger Cause NFA 3.29855 0.0457
NX does not Granger Cause MES 139 0.35805 0.5506
MES does not Granger Cause NX 5.59923 0.0279
EPAR does not Granger Cause MES 139 2.54096 0.1132
MES does not Granger Cause EPAR 4.55979 0.0398
CROIX1 does not Granger Cause MES 139 0.33951 0.5611
MES does not Granger Cause CROIX1 3.01749 0.0450
CRPIB does not Granger Cause MES 139 0.27931 0.5980
MES does not Granger Cause CRPIB 99.8071 0.0000
NX does not Granger Cause NFA 136 1.23217 0.2690
NFA does not Granger Cause NX 0.04281 0.8364
EPAR does not Granger Cause NFA 136 0.09802 0.7547
NFA does not Granger Cause EPAR 5.07698 0.0259
CROIX1 does not Granger Cause NFA 136 3.08799 0.0812
NFA does not Granger Cause CROIX1 6.67288 0.0109
CRPIB does not Granger Cause NFA 136 3.29797 0.0716
NFA does not Granger Cause CRPIB 5.64764 0.0189
EPAR does not Granger Cause NX 140 0.38697 0.5349
NX does not Granger Cause EPAR 3.74047 0.0552
CROIX1 does not Granger Cause NX 140 7.93792 0.0056
NX does not Granger Cause CROIX1 0.82857 0.3643
CRPIB does not Granger Cause NX 140 8.25377 0.0047
NX does not Granger Cause CRPIB 0.25205 0.6164
CROIX1 does not Granger Cause EPAR 140 0.13393 0.7150
EPAR does not Granger Cause CROIX1 0.00615 0.9376
CRPIB does not Granger Cause EPAR 140 0.10622 0.7450
EPAR does not Granger Cause CRPIB 0.00529 0.9421
CRPIB does not Granger Cause CROIX1 140 0.45358 0.5018
CROIX1 does not Granger Cause CRPIB 0.20927 0.6481
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Vector Autoregression Estimates

Date: 01/03/21 Time: 21:54

Sample (adjusted): 1991 2018

Included observations: 136 after adjustments
Standard errors in () & t-statistics in [ ]

BENAIR NFA NX EPAR CROIX1 CRPIB

BENAIR(-1) 0.290087 -0.998182 4.20401 2.124512 3.2684526 3.31821

(0.08597) (0.345115) (1.661762) (0.963470) (3.214154) (2.70812)

[ 3.37440] [-2.89234] [2.52982] [2.19121] [1.505678] [2.16494]

NFA(-1) -0.012459 0.630948 -0.042558 1.69E+08 0.521660 0.525087

(0.00919) (0.07758) (0.17924) (1.0E+08) (0.23205) (0.23378)

[-1.35572] [ 8.13335] [-0.23743] [1.61715] [ 2.24802] [ 2.24610]

NX(-1) 0.004092 0.052321 0.848374 72506635 0.076665 0.074137

(0.00328) (0.02766) (0.06390) (3.7E+07) (0.08273) (0.08335)

[ 1.24910] [1.89177] [ 13.2759] [ 1.95103] [ 0.92668] [ 0.88951]

EPAR(-1) -1.11E-11 -8.30E-11 2.30E-12 0.601154 -2.23E-10 -2.22E-10

(6.4E-12) (5.4E-11) (1.2E-10) (0.07244) (1.6E-10) (1.6E-10)

[-1.73270] [-1.54018] [ 0.01845] [ 8.29909] [-1.38177] [-1.36718]

CROIX1(-1) 0.114612 0.379049 1.283008 3.30E+08 0.305102 -0.630298

(0.05634) (0.47562) (1.09896) (6.4E+08) (1.42274) (1.43331)

[ 2.03416] [ 0.79695] [1.16747] [0.51630] [0.21445] [-0.43975]

CRPIB(-1) -0.112094 -0.430736 -1.423823 -3.44E+08 -0.779342 0.146719

(0.05543) (0.46789) (1.08109) (6.3E+08) (1.39960) (1.41000)

[-2.02236] [-0.92060] [-1.31703] [-0.54694] [-0.55683] [ 0.10406]

C 0.645893 2.679142 4.817965 2.25E+09 5.154338 5.309680

(0.12732) (1.07480) (2.48341) (1.4E+09) (3.21507) (3.23896)

[5.07282] [ 2.49268] [ 1.940086] [ 1.55745] [1.60318] [ 1.63931]

R-squared 0.219863 0.427723 0.700975 0.588689 0.234690 0.234064

Adj. R-squared 0.183578 0.401106 0.687067 0.569558 0.199095 0.198439

Sum sq. resids 25.95101 1849.230 9872.576 3.34E+21 16546.84 16793.66

S.E. equation 0.448521 3.786174 8.748234 5.09E+09 11.32564 11.40979

F-statistic 6.059278 16.06924 50.40029 30.77183 6.593209 6.570217

Log likelihood -80.33743 -370.4468 -484.3462 -3228.991 -519.4637 -520.4706

Akaike AIC 1.284374 5.550688 7.225679 47.58811 7.742114 7.756920

Schwarz SC 1.434290 5.700604 7.375596 47.73802 7.892030 7.906836

Mean dependent 0.573529 2.776251 -1.736120 2.08E+09 1.948345 3.539323

S.D. dependent 0.496392 4.892441 15.63848 7.75E+09 12.65529 12.74411
Determinant resid covariance (dof adj.) 1.16E+22
Determinant resid covariance 8.43E+21
Log likelihood -4590.870
Akaike information criterion 68.13044
Schwarz criterion 69.02993
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System: UNTITLED

Estimation Method: Least Squares

Date: 01/03/21 Time: 22:31

Sample: 1991 2018

Included observations: 138

Total system (unbalanced) observations 826

Coefficient Std. Error t-Statistic Prob.

C(1) 0.294204 0.085256 3.450822 0.0006
C(2) -0.012405 0.009132 -1.358354 0.1747
C(3) 0.004249 0.003237 1.312529 0.1897
C(4) -1.12E-11 6.34E-12 -1.764441 0.0780
C(5) 0.119958 0.055459 2.163005 0.0308
C(6) -0.117450 0.054538 -2.153529 0.0316
C(7) 0.649370 0.126461 5.134953 0.0000
C(8) -0.998182 0.345115 -2.892315 0.0105
C(9) 0.630948 0.077575 8.133348 0.0000
C(10) 0.052321 0.027657 1.891772 0.0589
C(11) -8.30E-11 5.39E-11 -1.540183 0.1239
C(12) 0.379049 0.475623 0.796952 0.4257
C(13) -0.430736 0.467887 -0.920599 0.3575
C(14) 2.679142 1.074803 2.492681 0.0129
C(15) 4.204010 1.661762 2.529850 0.0116
C(16) -0.039671 0.177998 -0.222873 0.8237
C(17) 0.851816 0.063097 13.50005 0.0000
C(18) -1.67E-12 1.24E-10 -0.013487 0.9892
C(19) 1.283888 1.080971 1.187716 0.2353
C(20) -1.425481 1.063030 -1.340960 0.1803
C(21) 4.805310 2.464897 1.949498 0.0516
C(22) 2.115787 0.963470 2.191502 0.0287
C(23) 1.68E+08 1.03E+08 1.624515 0.1047
C(24) 71940722 36658245 1.962470 0.0501
C(25) 0.601888 0.071763 8.387155 0.0000
C(26) 3.37E+08 6.28E+08 0.536180 0.5920
C(27) -3.50E+08 6.18E+08 -0.567468 0.5706
C(28) 2.26E+09 1.43E+09 1.575833 0.1155
C(29) 3.251105 1.011496 3.214154 0.0107
C(30) 0.522089 0.230186 2.268122 0.0236
C(31) 0.077532 0.081597 0.950182 0.3423
C(32) -2.24E-10 1.60E-10 -1.399605 0.1620
C(33) 0.325860 1.397904 0.233106 0.8157
C(34) -0.800199 1.374703 -0.582088 0.5607
C(35) 5.166832 3.187587 1.620923 0.1054
C(36) 3.318277 2.164943 2.708122 0.0217
C(37) 0.525546 0.231896 2.266302 0.0237
C(38) 0.075026 0.082203 0.912687 0.3617
C(39) -2.23E-10 1.61E-10 -1.385059 0.1664
C(40) -0.610341 1.408289 -0.433392 0.6648
C(41) 0.126655 1.384915 0.091453 0.9272
C(42) 5.321479 3.211266 1.657128 0.0979

Determinant residual covariance 7.92E+21

Equation: BENAIR = C(1)*BENAIR(-1) + C(2)*NFA(-1) + C(3)*NX(-1) + C(4)

*EPAR(-1) + C(5)*CROIX1(-1) + C(6)*CRPIB(-1) + C(7)
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Observations: 138

R-squared 0.231965 Mean dependent var 0.565217
IAdjusted R-squared 0.196788 S.D. dependent var 0.497534
S.E. of regression 0.445901 Sum squared resid 26.04640
Durbin-Watson stat 2.014707

Equation: NFA = C(8)*BENAIR(-1) + C(9)*NFA(-1) + C(10)*NX(-1) + C(11)
*EPAR(-1) + C(12)*CROIX1(-1) + C(13)*CRPIB(-1) + C(14)
Observations: 136

R-squared 0.427723 Mean dependent var 2.776251
IAdjusted R-squared 0.401106 S.D. dependent var 4.892440
S.E. of regression 3.786175 Sum squared resid 1849.230
Durbin-Watson stat 1.996502

Equation: NX = C(15)*BENAIR(-1) + C(16)*NFA(-1) + C(17)*NX(-1) + C(18)
*EPAR(-1) + C(19)*CROIX1(-1) + C(20)*CRPIB(-1) + C(21)
Observations: 138

R-squared 0.705701 Mean dependent var -1.945977
IAdjusted R-squared 0.692221 S.D. dependent var 15.66615
S.E. of regression 8.691234 Sum squared resid 9895.419
Durbin-Watson stat 1.852804

Equation: EPAR = C(22)*BENAIR(-1) + C(23)*NFA(-1) + C(24)*NX(-1) +
C(25)*EPAR(-1) + C(26)*CROIX1(-1) + C(27)*CRPIB(-1) + C(28)
Observations: 138

R-squared 0.588981 Mean dependent var 2.05E+09
/Adjusted R-squared 0.570156 S.D. dependent var 7.70E+09
S.E. of regression 5.05E+09 Sum squared resid 3.34E+21
Durbin-Watson stat 2.139291

Equation: CROIX1 = C(29)*BENAIR(-1) + C(30)*NFA(-1) + C(31)*NX(-1) +
C(32)*EPAR(-1) + C(33)*CROIX1(-1) + C(34)*CRPIB(-1) + C(35)
Observations: 138

R-squared 0.234719 Mean dependent var 1.933682
/Adjusted R-squared 0.199668 S.D. dependent var 12.56347
S.E. of regression 11.23944 Sum squared resid 16548.58
Durbin-Watson stat 2.323232

Equation: CRPIB = C(36)*BENAIR(-1) + C(37)*NFA(-1) + C(38)*NX(-1) +
C(39)*EPAR(-1) + C(40)*CROIX1(-1) + C(41)*CRPIB(-1) + C(42)
Observations: 138

R-squared 0.234041 Mean dependent var 3.544386
IAdjusted R-squared 0.198959 S.D. dependent var 12.65120
S.E. of regression 11.32294 Sum squared resid 16795.36
Durbin-Watson stat 2.327075
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Résumé : Le but de I’étude était de déterminer le comportement de taux de

change réel dans les pays du Maghreb par la méthode du vecteurs auto
régressives dynamique des donnees de panel , calculez le mesalignement qui
représente la différance entre le taux de change reel actuel et le taux de change
réel d’équilibre , puis déterminez I’effet de ce mésalignement sur la performance
économigue mesuré par un ensemble de variables macroéconomiques .

L’étude a révélé que le meilleur prédicateur du comportement du taux de change
réel a terme est le taux de change réel actuel . aussi le comportement du taux de
change réel dans les pays Maghreb ne suit pas une marche aléatoire, plutét qu’il
tourne autour une moyenne constante, la valeur de sa demi-vie est quatre ans et
demi. L’étude a également révélé une relation positive entre le mésalignement
qui ce présente sous la forme d’une sous-évaluation , et a la fois la croissance
¢conomique , les exportations nettes et 1’épargne , alors qu’il existait une
relation inverse entre ce mésalignement et 1’investissement étranger net.

Mots clés : Taux de change réel , Mésalignement , sous-évaluation ,
performance économique , vecteurs auto régressives .

Abstract : The aim of the study was to determine the real exchange rate
behavior in the Maghreb countries by the dynamic auto regressive vector
method of panel data , calculate the misalignment that represents the difference
between the current real exchange rate and their equilibrium rate , then
determine the effect of this misalignment on economic performance as measured
by a set of macroeconomic variables . The study found that the best predictor of
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forward real exchange rate behavior is the current real exchange rate , also the
behavior of the Maghrebien real exchange rate does not follow a random walk ,
rather it revolves around a constant average and the time of its half life
adjustment is four and half years . The study also found a positive relationship
between misalignment which takes the form of undervaluation and both
economic growth , net export and saving .while there was an inverse relationship
between this misalignment and net foreign direct investesment .

Key words: Real exchange rate, Misalignment ,undervaluation , economic
performance , dynamic auto regressive vector.
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