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Abstract:

The study aimed to measure the impact of the Balassa-Samuelson effect on the
real effective exchange rate in Middle Eastern and North African countries, This was
done by analyzing the relationship between total factor productivity (TFP), the terms
of trade, net foreign assets, the inflation rate, and institutional quality, and the extent
of the impact of these factors on the real effective exchange rate. The study relied on
the descriptive approach in the theoretical aspect, while the quantitative econometric
approach was used in the applied aspect ,by applying the panel auto-regressive
distributed lag model (panel ARDL) to annual data for the period extending from 2000
to 2019, using Statal7.0 software, The study concluded that there is a clear impact of
the study variables on the real effective exchange rate in Middle Eastern and North
African countries, where the total factor productivity affects the real effective exchange
rate negatively, which supports the hypothesis of the Balassa-Samuelson, The Terms of
trade play an important role in determining the real effective exchange rate, and there
is an inverse relationship between the inflation and the real effective exchange rate in
the region, and the institutional quality has a positive effect on exchange rate stability,

Thus, this indicates that all variables play a crucial role in explaining the movement



and changes in the real effective exchange rate in the region, which confirms the
existence of the Balassa-Samuelson effect in Middle Eastern and North African
countries.

Keywords: Balassa-Samuelson Effect, Panel ARDL, Total Factor Productivity, Real
Effective Exchange Rate.

Résumé:

L étude visait & mesurer 1" effet Balassa-Samuelson sur le taux de change effectif reel
au les pays du moyen-Orient et d' Afrique du Nord, en analysant la relation entre la
productivité total des facteurs et le termes de I échange, les avoirs extérieurs nets, le
taux d'inflation, et la qualité institutionnelle et 1" incidence de ces facteurs sur le taux
de change effectif reel, ou I approche descriptive était basée sur |’ aspect théorique, du
cote appliqué le curriculum standard quantitatif, appliquant le modéle autoregressif a
retards distribués pour les données de panel (panel ARDL), a été utilise sur les données
annuelles entre les année 2000 - 2019, en utilisant le programme Stata 17.0, L'étude a
constate un effet clair des variabeles d" étude sur le taux de change effectif reel dans les
pays du moyen—Orient etd Afrique du Nord, ou la productivité total des facteurs affecte
négativement le taux de change effectif reel, qui soutient I hypothése de 1" effet Balassa-
Samuelson, le termes de ' échange joue un role important dans la determination du
taux de change effectif reel, et il y a une relation inverse entre le taux d"inflation et le
taux de change effectif reel, et l‘impact positif de la qualité institutionnelle sur la
stabilité des taux de change , cela montre donc que toutes les variabeles ont joue un
role crucial dans I' explication des movements et des changement du taux de change
effectif reel dans la region, ce qui confirme I existence de 1" effet Balassa-Samuelson

dans les du moyen-Orient et d" Afrique du Nord.

Mots—clés: Effet Balassa-Samuelson, (panel ARDL), Productivité Total Des Facteurs,
Taux De Change Effectif Reel.
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Hypotheses F-Stat P-Value
Hi1 171.14 0.0000
H2 51.99 0.0000
H3 14.75 0.0000

Stata17.0. 42, Je se¥h Colll slicf 1ye : all
éb Je s e uﬁ « Statal7.0 5 EViews10 g dl jls¥) U o)l o2 oo
s i dpad| daal) 4 Yy 4ol danall £lidls sl Llews 42 1 sds Y EViews10
A gl O
ae e ¢ Bl L) W V,ﬁ: 6‘3 Stata17.0 tb do cash g ¢ Gl blsy)
( fad! dral JL,«,.HJY»UAW(jcQ,, w\ﬁﬂmﬂwu»jgyl)tg&\
25y kay 0.0000 (55lud e L k}'J\Fl Clust &2 boawy,y « Hsaio d‘”;\ 6\3\ robust)

82



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

o 3 bd bl gl ¢ lno gl 5 ) (il pae Jgis ) Al ) S 5 Bl 400
) G Lo e s YA OV Al 3 sl il Lt (S Y B il
Ly dpal Lo @l asy (510.0000 g5l | iy i) G e By Ol &8 Lo
Soled W WY 481 5 Fy Olad (ol b 5« sl Gild pie Jgis 1 ol L3
AUl oda By ¢ oyl puild e Jgis A L2l J3 5 4 pall Lo 4l a5 a5 0.0000
e &St B 73 ol Sl 055 QL Al et e Al ) ) Y o G 5
- &Sl LY 73 plassaly oy S ¢ Lilll o3 B0
{(Slope) Jluf) Slal yuilocd) jlas- (22

DY) Oldae il e g2l Jo) 0 Pesaran ,Yamagata (2008) jlus-| Jaaas
(jfs g ol dall 5 ¢ (bl J2 Lag) Jld 5 Jawg¥1 5200 g ) ol C‘L (Slope)
e

Agis = (N)(2K) (3 SK)

Zk(T k—1)

D s = (N)P(F=—) 12(=5-2K)

.hb L;\ j.*wué ASH

A\L\’.U ub k; j\...u) AASH

720&SDJSAQJM&)A6&3}%)‘&&‘@535@%}‘#J&‘ ‘éﬁy.\m_,si s@@\#&\muéueﬁbl

83



Sl Bl bl o ) Zaldl Zalall gl I 2 31 i

il Jgadl (3 e Lyt L éhsj
Pesaran ,Yamagata (2008) - (Slope) jluf! cldal puiloc jLas-| él:’. (09) Joser

0.000

0.000 9.897 Delta Adj .

Statal7.0. i2, Jo slie¥l Coll slag) (e 1 juall

s« (Delta. Adj) 5 (Delta) diyudl il plasesl pilesll Ll £ls 225 09) 3 Sy
(05%) B> (Syame 2:5 dudlonta JlaN) SVolao )b 525 S ol L2 3 8 Sl W1 488 ¥
(Adlowte 42) 28 4 okl e Bl Do o il ey s 1 2ol 2 L 03) ¢
Kl e Al e Bl g b Je sbev! s bey « Hsaio Jlasl £l S5 Lo pay ¢
b 73 Jols B3l ol L e N s
Aoyl Ol dy ) L5 -3

sl Slpell LS Sl o Sl ae e Lalll Olpite 4ol Bjas Sl o0
S Ol ol & 4l Go | Ll g bl Ala o gy b L sl e L)
LYl eda oy ey <o) e ot 553 S Ol ada as L ol 3k G
Cross-sectionally Augmented , (CIPS) Cross-sectionally Augmented IPS x|

.2007 dew Pesaran & 55| ) Dickey-Fuller (CADF)

84



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

CIPS |\ (1-3

W s 4 oo sl IPS (Im, Pesaran, and Shin) jlas| e dass 85 2
oy &y (Cross-sectional dependence) wlusgll oy dabaill Vsl Jlaewt (e 3 S5
738 Q) et el el Lol B} S
:CADF s (2-3

s e 3 sl LWl s 2y (UBIADE LY &2y Jase Ao Ll 5o
7208 B el Sl il Lol dslo) V6 o doalaall ¥l

Al ) 3 D0 ol 2

85



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

Pesaran (2007) e SW 310 i (CADF) , (CIPS) 1) J.3 Lz é\:" 1(10) Joier

CADF )\ CIPS .z el
Jo3 3,3 Sgand| Ja¥ 3 3 S|
2.273 -1.788 -3.142 -1.511 LREER
-2.140 -2.140 2.11 2.11 10% s da - P
2.260 -2.260 2.22 2.22 5% a8 o p i
-2.260 -2.260 -2.45 -2.45 1% s do o ig?
-2.074 -1.776 2.741 -1.688 LTFP
-2.140 -2.140 -2.11 -2.11 10%.:8 o - A3
-2.260 -2.260 2.22 2.22 5% A5 o A0
-2.260 -2.260 -2.45 -2.45 1% o 4
-2.756 -1.867 -3.545 -1.741 LTOT
-2.140 -2.140 -2.11 -2.11 10%.:8 o - A3
2.260 2.260 2.22 2.22 5% 6 o 4
-2.260 2.260 -2.45 2.45 1% dor - 4
-1.785 -1.642 -3.281 -1.285 LNFA
-2.140 -2.140 2.11 2.11 10%.:8 der - A3
-2.260 2.260 2.22 2.22 5% 18 dop 4
-2.260 2.260 -2.45 -2.45 1% o 4
-2.529 -1.500 -2.560 -1.366 LINF
-2.140 -2.140 2.11 -2.11 10%.:5 o> 43
-2.260 2.260 2.22 2.22 5% 18 dop 4
-2.260 -2.260 -2.45 2.45 1%958 dor - 4
3.434 -1.515 -3.904 -1.651 LIQ
-2.140 -2.140 2.11 2.11 10% s de - &g
-2.260 -2.260 2.22 2.22 5% xs do - i
-2.260 -2.260 -2.45 -2.45 1% s do - &g

Statal7.0 2, Jo skeVl Ealll slug] e 2l

86



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

CADF Test CIPS Test Oyl
First diff Levels First diff Levels

-2.273"* -1.788 -3.142*** -1.511 LREER
-2.074 -1.776 2.741% -1.688 LTFP
-2.756*** -1.867 -3.545*** -1.741 LTOT
-1.785 -1.642 -3.281*** -1.285 LNFA
-2.529** -1.500 -2.560** -1.366 LINF
-3.434*** -1.515 -3.904*** -1.651 LIQ

sl Jo%01.9605.%10 dyguabl (syame (3] 13 (***) (**) (*) :lla>Yo

Stata17.0. 42, Je ske¥h Colll slicf 1ye : all

(CADF) ,(CIPS) Lz} oo Lamdy Sl sl e Sl £l 525 o(11) B Jpudd
sogl e el 3 e Yl Jpod Bloy Y1 Jolpdd AKJ G2 bs¥l o S 500l i i
b1 s (CIPS) lasy Al Wl cacas JoW 340l (3 5 jmeme (2 Syl 3L LT ((CADF)
Site 3b Wl oI 3,80 s s e W o) (Bloy W1 Jalgad 80V a6

(CADF) , (CIPS) ()it (an J¥1 3,800 (3 8o LSS L)

87



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

{CADE) , (CIPS) =Y iyl 5 1 (12) 3, Jyud!

CADF .z CADF .z CIPS -\ | CIPS Lz bl

(s 34)) (yadl) (o) | ()

5% it e s @ 1%.: jws | jwws 46| LREER
Jon Joun g | 5% 5 1% jows | jmws jp|  LTFP

1%xs s s & 1%xe s | sy LTOT
Jn g Jon 4| 5% 51%u0 jinwe | e 4|  LNFA

5% jzae g 5% jae | arae g LINF

1%xs s s & 1%xe s | sy LIQ

Statal7.0 iz, Jo slkeVl Col) i) e 2 paall

Bt e Ol 80l Sl sl jde Ol o) gy (12) 2 Jgad) e N5 e
L «(1(1)) 5 (1(0)) oy oG Bemys oy (1(1)) Jy¥) (3,40 s & s ST, (1(0)) syl e
ASlocl) M L oy 73580 s ol Lslio Ll panel ARDL 7355 plasees) Jot

il Dl 2ol Dlpel) oda 8y e Ayl Ol gy Je W) s

88



Sl Bl bl o ) Zaldl Zalall gl I 2 31 i

:pad) SN Jlasl 4

Bl s e el S0 e 0 Kl el ) L e sl W)
bl e dpdal) sy 5 ¢ Skl LGN Ay oW pgis ¢ LG ey i o)) 5 Y
S Al Ol 5 8 Jadll Sl s g W b A5l Ve 35m oo tSU
BRE S oVl Al LY s a5 westerlund & Edgerton (2007) Lzl plasesl ¢
Sesbocll gl Jo 1 3 IS ¢ yshalt Jo 1 (3 i) JOG Al 33,87 piled) s o Ld
U S A U R SC (S )
(Cointegration Test) sJsll JoK ol jlas-) é\r& 1(13) Jgud

Group 1| Wasterlund

-0.6765* -1.3258* Variance ratio

sl Jo %01 %605 9610 dygial) (s ) g3 (**) (**) (*) :dl> e
Stata17.0. 42, Je se¥h Colll slicf 1ye : all
2l o8 o L) Uty James¥) (3l o 5l WS Sl £l 22 o(13) Jyudd
Olplly Jodl 28 G pall jaw g s JolSS 39y oo £F ol o2 p b A5l
Jodl Gl e o it LS Y s 4l Sl (S ke (3] (9610 (el e i)
Al 3576 JMe il 62N Ol pad)

‘fd\:“ cléig)é\ MJ&MJKY\ M‘mgé éJMﬁY\ JA-U‘JL_AL&“ J‘ghmg,,\gﬁ)\d\ M ‘Ametual}j s‘__,Jx: Jgug)gual
270 U= <2021 OV s ¢ all/lasali <02 22211 <17 Aaall (MECAS dlae

89



Seebiaall Bl by Jdod Gnl) Al g all (g leall L1z 3B il

i 73l o s Al
A Sekad) Bl 73l s -1

Mean ) fegostl Ly 735 :4Jil 730 (o Alill & ( Panel ARDL) 731 s Y ulad
Sosdl &l S 7354, (Pooled Mean Group) d2al) d yes) Lawy 735 «Group)
2 e Lo Lol 2l il AU Csjp\ Sl € ey (Dynamic Fixed Effects)
) ) (3 dasde (2 DD

(Panel ARDL) GSL& é\:ﬁ (14) ? ) Jaud!

DFE MG PMG RPN 354\
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id| Entity |Year| REER TFP TOT NFA INF IQ
Bahrain 2000 14,83141604 (0,22483796 [4,25259434 |1,98430014  |4,42410986 |4,02727067
Bahrain 2001 14,83821838 [0,21240312 4,20763771 [-1,91225079  4,41196064 14,07573758
Bahrain 2002 14,80634138 (0,19588228 14,17953128 |-1,96379644  14,40699292 14,12420449
Bahrain 2003 14,72505895 0,19646317 4,21939048 [-2,11587145  4,42280353 [4,09845427
Bahrain 2004 14,67349772 0,20555408 4,30700578 |-2,35329272  4,44606039 [4,11374614
Bahrain 2005 14,6625601 (0,19244291 [4,49022432 |-2,34431471  4,47159369 [4,04487663
Bahrain 2006 14,64782499 0,18016632 [4,63604278 |-2,09815947  4,49146955 [3,96105617
Bahrain 2007 4,60517019 0,16070722 l4,61464852 |1,77552433 |4,52351716 4,0034303
Bahrain 2008 14,56896966 [0,11853173 [4,72185886 |2,2418454  4,55816979 [3,99653663
Bahrain 2009 14,62574078 0,08186446 [4,49034571 2,37579695 4,58574131 4,0241048
Bahrain 2010 |4,61008789 [0,08090889 14,60517019 [2,52331989 4,60517019 [3,96351288
Bahrain 2011 U4,53695205 0,07024465 [4,60001537 |-2,86403326 14,60116176 [3,91908848
Bahrain 2012 14,57070017 0,05856783 4,57385049 2,8918961  4,62836241 [3,90180253
Bahrain 2013 14,59586624 [0,05088064 [4,57170949 [3,02099615 |4,66082971 [3,88077492
Bahrain 2014 4,61979003 0,04136006 ©,57815212 [-2,66171965 4,68696083 [3,91722133
Bahrain 2015 14,72450685 0,02084307 [4,51734642 |-3,1455656  4,70527831 3,91577162
Bahrain 2016 [4,75462034 0,00121606 [4,49324628 |2,81128744 4,732765 [3,88300242
Bahrain 2017 14,74698092 (0 4,56840298 2,47700927  4,74653692 [3,8131952
Bahrain 2018 14,73466241 (0,0261767  4,59941425 |2,14273111  4,76719868 [3,81518758
Bahrain 2019 14,75792906 10,03914559 4,578172  |1,80845295 W4,77720663 [3,87306568
Egypt [2000 [5,09069812 (0,0718573  U,35177123 |1,47417479 [3,80836916 3,7215776
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Egypt 2001 14,99512254 (0,06236898 14,30784479 2,65741713  3,83081297 3,66646276
Egypt 2002 14,85926383 0,05146534 |4,28443088 |-2,28686846 [3,85781743 3,61134791
Egypt 2003 14,5100985 [0,04120979 14,32256823 -1,12982095 [3,90190873 3,57037733
Egypt 2004 14,44568561 0,03494273  4,40698949 -0,37571147  14,00870379 3,531288

Egypt 2005 14,55797443 0,02319598 14,5530848 [0,21991104  14,05624934 3,59011376
Egypt 2006 4,57042531 [0,0310476  14,59596948 0,55962147  14,12991353 3,4322275
Egypt 2007 4,60517019 0,01965173 4,56289886 (0,57405745  ©4,21901328 [3,52339587
Egypt 2008 14,67138253 [0,01325605 [4,66747975 (0,41853244  14,38720913 3,56116788
Egypt 2009 14,84225513 (0,00467486 14,57436434 0,30205238  14,49842394 3,64309364
Egypt 2010 14,91528452 0,00129936 14,60517019 0,33200038  14,60517019 3,53720297
Egypt 2011 14,89505072 |-0,02138831 [4,66061479 -0,21566382  4,70107043 3,37489061
Egypt 012 14,97485572 [-0,03378542 [4,67847327 -0,7426199  14,76977273 3,35799682
Egypt 013 14,89696229 |-0,04279289 14,67639112 [-0,89724662 14,86025053 3,15564823
Egypt 2014 4,96488315 10,04298353 4,66646083 |-1,28673069 |4,95619882 3,13391315
Egypt 12015 [5,09699718 0,02285848 14,63682962 +0,89051077  [5,05487144 3,15798019
Egypt 016 14,9327312 |-0,01387093 H4,65463093 1-0,49429086 |5,18426333 3,1747542
Egypt 017 4,54254294 0 4,66500245 0,09807094  [5,44282505 3,24882065
Egypt 2018 14,69933027 [0,00654414 ©4,69086884 [-0,67162572 |5,57736876 3,31255261
Egypt 019 14,90666659 0,01385833 4,67187254 (0,13964807  [5,66494731 3,26764022
[ran 2000 [5,76338632 (0,0624773  [3,93993424 4,97777429  [3,24319583 3,33452114
[ran 2001 [5,8964476 [0,02422079 [3,82609991 W4,74422728  [3,3500235 [3,29393592
[ran 2002 [4,63326235 (0,04646861 [3,85084911 6,15048711  3,48399421 3,2533507
[ran 003 ©4,48450508 (0,06434316 [3,93613269 6,14690819  [3,63644068 3,27402351
[ran 004 ©4,48600443 (0,02954647 |4,11310194 6,99239992  [3,77412664 3,27810347
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Iran 2005 14,49626041 (0,00898709 14,38987205 [7,01860402  [3,90016984 3,17388625
[ran 2006 ©4,54116822 (0,02076657 |4,52479714 (7,289436 3,99562454 [3,0151558
[ran 2007 14,60517019 [0,05909376  [4,60092587 [7,25169852  14,15553893 [2,90698984
[ran 2008 4,7305558 (0,03054754 14,83855896 [7,21350821  14,38196117 2,80938844
[ran 2009 4,83465109 0,00571215 14,39900266 [7,47547722  14,50904795 [2,72026831
[ran 2010 4,88025679 [0,02986477 14,60517019 [7,2522321  14,60517019 [2,67103412
[ran 2011 14,9658071 [0,01283527 14,79335482 [7,03016061  14,83860766 [2,80154791
[ran 2012 [5,11249247 |-0,08307325 [4,8234688 [7,17404224  |5,07964466 [2,84367588
Iran 2013 [4,97918766 -0,10639672 14,80291879 8,26737175  [5,39155365 [2,77755306
Iran 2014 4,78528026 -0,07963678 [4,72800824 |8,44600484  |5,54518894 [2,90501082
Iran 2015 [4,90445131 [-0,1173862  14,13627481 {8,66043952  [5,6628358 [3,07444905
[ran 2016 4,9382041 |-0,01308084 [3,97564451 (8,59447323  [5,73278552 [3,14321028
[ran 2017 14,92846041 [0 4,2212728  8,09225557  [5,81016244 [3,08294287
[ran 2018 4,95311493 1-0,07229439 14,44868337 (7,5900379  [5,97579652 [2,90403064
[ran 2019 [5,24448013 [0,15146449 14,37250849 [7,08782024  16,31160672 [2,77366164
Iraq 2000 [2,6739885 (0,36135131 [3,93993424 6,58560258  [2,89914323 0,84186471
Iraq 2001 [2,82973293 (0,34357297 [3,82609991 [6,08338491  [3,05078289 0,89905982
[raq 2002 [2,99983633 (0,25559123 [3,85084911 [5,58116725  [3,22739396 0,95625493
Iraq 2003 33,18350561 [0,19394622 [3,93613269 [5,07894958  3,51719536 [1,37914362
Iraq 2004 [3,62015644 (0,20649468 14,11310194 4,57673192  [3,75591227 0,67136318
[raq 2005 [3,8840212 [0,10891691 4,38987205 14,88957643  14,07042721 [1,29055526
[raq 2006 14,27303935 [0,05618447 14,52479714 [5,20242093  14,49720337 [1,26805152
Iraq 2007 14,60517019 0,0696754  14,60092587 6,00898496  14,39109265 [1,59064024
Iraq 2008 14,58159645 [0,07958888 14,83855896 6,12901339  14,51032222 [1,98095424
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[raq 2009 [4,61582255 [0,08717903 |4,39900266 [6,24059626  14,57679901 2,17667086
[raq 2010 [4,61631359 [0,08033783 |4,60517019 [6,0929476 4,60517019 [2,22898674
[raq 2011 [4,59220144 [0,07677806 |4,79335482 [5,9548677 4,66156428 2,31815716
[raq 2012 14,66558251 [0,13551791 [4,8234688 [6,04288232  |4,72067336 2,28685711
[raq 2013 14,66553536 [0,10809627 |4,80291879 [6,14083997  14,7392939 [2,26233589
[raq 2014 14,69628332 [0,01632079 |4,72800824 (6,10279492  14,76140733 2,17399166
[raq 2015 4,82690601 (0,0353367  [4,13627481 [6,1536447 4,77524445 2,13770248
[raq 2016 14,83028812 [0,05555608 [3,97564451 [5,97027829  W,78079424 [2,25534657
[raq 2017 §4,80418179 [0 4,2212728 [5,92139872  [4,78263314 [2,20305992
[raq 2018 14,76795492 0,02067292 ,44868337 |6,0018837 4,78630082 [2,17772595
[raq 2019 [4,77521415 [0,01245474 |4,37250849 [6,08427098  14,78430918 [2,23088955
Jordan 2000 }4,70503214 }0,00903994 14,75919892 |-0,80818778 |4,20819984 3,99584695
Jordan 2001 |4,74591315 [0,02562067 [4,74939486 0,82960412  4,22576668 [3,92099737
Jordan [2002 14,7438837 [0,06598491 4,73434738 10,80169989  14,24393065 [3,84614779
Jordan [2003 14,67118372 [0,08251467 [4,63568103 0,64678606 4,26009923 [3,97646989
Jordan 2004 }4,63204052 [0,12059313 4,60147808 |0,69155044  ©4,29316516 [3,95500038
Jordan 2005 }4,62363867 [0,13376207 4,63667025 0,75560197  ©,32750558 [3,93195986
Jordan [2006 [4,64659081 (0,14585836 4,65002553 0,72082976  14,38814643 [3,90367343
Jordan 2007 |4,60517019 [0,14265202 4,67737805 0,79175823  4,43449463 [3,94429066
Jordan [2008 4,64334652 [0,16159797 4,92594693 1,18071969 [4,5652705 [3,94174554
Jordan [2009 14,65688427 [0,15324258 14,97746857 1,04799672  W4,55785236 [3,92725074
Jordan [2010 {4,66671865 [0,12799393 4,60517019 1,01965057 4,60517019 [3,90558038
Jordan [2011 {4,63753441 [0,10866362 [4,52109049 |1,1834283  1,64595162 [3,90449637
Jordan 2012 }4,68921809 [0,09101205 4,58111831 |1,63057655 1,69011423 [3,89804899
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Jordan [2013 4,72474887 (0,08169897 14,50922327 |1,66880648 ,73723274 [3,86881987
Jordan 2014 |4,7499211 [0,05869712 4,46902572 |1,40074684 14,76581514 [3,90200127
Jordan 2015 |4,82467694 [0,0368772  14,52712815 |1,37797346  W,75700795 [3,91004429
Jordan 2016 |4,82553907 [0,02346044 14,42889872 |1,3685455  W4,74919319 [3,89881407
Jordan 2017 |4,84797532 0 4,45197599 +1,4162145  14,78189167 [3,90192418
Jordan [2018 [4,8588104 [-0,02368455 [4,51643577 1,68597906 4,82554783 [3,90072924
Jordan [2019 14,87300407 }0,03631255 [4,47981894 1,72185524 4,83313412 [3,9068649
Kuwait [2000 4,66145926 0,57259119 [3,9955649 |-2,54672633 14,24768683 14,0787106
Kuwait 2001 14,70589992 0,56668724 [3,88837398 [-2,29596982  14,26060306 [4,07735297
Kuwait [2002 14,70241785 (0,561399 3,87105906 |2,48663622 14,26944832 4,07599534
Kuwait [2003 14,63358812 0,67470664 4,00373656 |-2,86410302  14,27901591 [4,08764273
Kuwait 2004 14,58326291 0,71796954 [4,17270985 |-2,75506594  14,29142425 14,10631829
Kuwait 2005 14,60053535 0,74596589 [4,4641667 |2,99728344  14,33201879 14,06136096
Kuwait [2006 14,60576222 0,71049611 [4,57476777 |2,88948072  4,36213097 4,05971238
Kuwait [2007 4,60517019 0,65666383 14,59401327 |-2,97922969  14,41552907 (4,07256376
Kuwait 2008 U4,64569183 0,57307295 [4,8040257 |2,94744034 4,51612263 14,04626597
Kuwait 2009 4,64335095 0,4337591  [4,41282201 |-2,40007107  |4,56118772 14,02916

Kuwait 2010 14,65393468 0,32607415 [4,60517019 |-2,48366146 |4,60517019 14,03940296
Kuwait 2011 4,6674761 (0,33806019 [4,79351894 [2,5848999  14,65242969 [3,98669238
Kuwait 2012 [4,69038361 [0,34799114 |4,80764337 12,51505593 |4,68446257 [3,918617

Kuwait [2013 |4,70767267 0,30612819 4,81190047 |2,40921026 |4,71093211 [3,90915602
Kuwait [2014 14,73482401 (0,24802861 [4,77047297 |2,30379222  4,73960632 [3,87180178
Kuwait 2015 14,8031097 [0,18487795 W4,320069  |-1,97656297  14,77179953 3,82435228
Kuwait 2016 14,83101413 [0,12153457 4,16748774 |-1,85687133  4,80328267 [3,82771503
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Kuwait 2017 14,82773283 0 4,35323392 11,98631208 4,82476851 3,82086294
Kuwait 2018 14,8043009 0,05179336 [,54428472 -2,02466534 |4,83018515 [3,88147134
Kuwait 2019 14,82067134 0,09283594 W,46855576 |-1,80145222  14,84104445 [3,93279352
Morocco 2000 4,66105486 10,2424688  14,55740851 (0,31378564  4,42663848 [3,87054469
Morocco 2001 |4,62146051 10,19161545 [4,52569895 (0,83491371  |4,43281737 j3,84777015
Morocco 2002 14,63307229 10,19130681 4,56743406 (0,8671552 4,46038992 3,82499561
Morocco 2003 14,6356633 0,17941666 ©,61032903 (0,87416461  14,47199961 3,73185756
Morocco 2004 |4,62746986 0,17408271 14,6031099 [0,87589504  1,48682363 [3,78736888
Morocco 2005 |4,60431619 1-0,18341191 4,55087365 [0,97931506  W,49660208 [3,6171067
Morocco 2006 4,61025896 [-0,13971918 14,56043396 [1,0261932 4,52892174 3,68723821
Morocco 2007 4,60517019 0,15711661 [4,54080799 0,96789943  14,54913688 [3,68355503
Morocco 2008 |4,61682273 10,14111136 4,70546736 (0,75641988  14,58561194 [3,64489418
Morocco 2009 |4,64866263 10,08566504 4,61998527 0,72970995  |4,59528365 3,72658995
Morocco 2010 [4,6059004 0,08509623 4,60517019 (0,73443845  14,60517019 [3,76317624
Morocco 2011 |4,57816196 1-0,064512  14,60517019 0,51581285  W,61419856 [3,696957

Morocco 2012 |4,55203779 -0,07466482 14,77095971 (0,36413009  14,62698765 3,71823936
Morocco 2013 |4,56894966 0,06469725 [4,76250052 (0,28649987  4,64561954 [3,70292605
Morocco 2014 |4,56968934 10,0567509  4,74894692 (0,37772886  4,65003289 3,75587295
Morocco 2015 |4,56789841 1-0,03585819 14,71976938 (0,70641444  14,66549185 [3,77986864
Morocco 2016 |4,58719085 0,02865959 4,72574629 0,77172015  4,68171269 3,75775075
Morocco 2017 4,57893192 0 4,6677016 [0,79423219  4,68923099 [3,70989113
Morocco 2018 14,57983545 [0,00216166  4,63079492 0,67540804  14,70710938 [3,68424861
Morocco 2019 4,58446626 [0,00956184 4,63260159 (0,71619529  14,71013865 [3,68842649
Malta 2000 |4,4544983 10,1349598 14,50601182 (0,51903287  14,36738016 14,46924781
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Malta 2001 {4,46981646 [-0,1366581  |4,52571214 [0,32187046  4,39625419 4,46283188
Malta 2002 14,50276671 10,13171658 [4,56342997 (0,12470805  14,41790306 4,45641596
Malta 2003 |4,55174058 1-0,12397249 4,54203432 0,07245437  (4,43085717 14,4747958
Malta 2004 14,58967967 10,12016417 4,50995241 |-0,26961678  |4,45838312 U4,44554945
Malta 2005 |4,58002245 1-0,13607822 4,2775253 0,46677919  4,48801926 14,44148211
Malta 2006 {4,58621372 [-0,15505105 [4,35224266 (0,39825612 14,51537934 4,46078386
Malta 2007 {4,60517019 [-0,15367638 |4,38626318 10,37841281 14,52779415 4,47989006
Malta [2008 14,6375241 |0,1564561 [4,42324034 1-0,513725 4,56949852 14,48353476
Malta 2009 ©4,64252889 1-0,19582192 W4,54423345 0,55548043 4,59012754 |4,45817717
Malta 2010 |4,59297173 10,18247209 14,60517019 (0,19064305  4,60517019 4,46212364
Malta 2011 {4,59168686 |-0,18423952 4,64060043 (0,14301777  4,63436956 4,43556145
Malta [2012 [4,55746278 |0,17565833 W©,51130202 [0,24246424  4,65784993 14,45408905
Malta [2013 14,58375889 |0,15224802 H©,5561584 1-0,10449362 W,66958366 4,45133774
Malta 2014 14,58553384 10,09172989 14,55886894 0,23749793  14,67268192 U,43683556
Malta 2015 {4,52389414 [-0,03478391 |4,65664059 0,20984596 4,68362729 W,42254733
Malta [2016 14,53497301 [-0,03779564 W©,67520895 1-0,21660465 14,69003375 4,42152463
Malta [2017 4,54341909 |0 4,64926078 0,21665947  4,70358506 |4,44423693
Malta 2018 [4,56391245 (0,03452374 4,64392734 0,27457332  14,71509678 |4,41711348
Malta 2019 |4,54258296 [0,04000569 4,65768186 0,24051932  4,73138402 4,34745389
Qatar 2000 [4,487541  |0,79351939 14,09843771 [-0,25868029 4,1089614 14,11730253
Qatar 2001 [4,52927126 (0,72995344 4,03076765 [-0,23617603  14,12356755 4,11930721
Qatar 2002 [4,50690602 (0,71438417 [3,95418687 -0,10655917 4,12596467 14,12131189
Qatar 2003 14,43047518 (0,59501735 4,12416749 (0,0691754 4,14835772 4,15069906
Qatar 2004 @4,4212861 |0,6410079 4,2585289 1-0,04082862  14,21413925 @4,15586655
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9 Qatar 2005 4,4730622 (0,56420405 ,56738786 (0,03561704  4,2986127 14,14682501
9 (Qatar 2006 K,55048131 [0,55033976 |4,66276922 [-0,04411582  4,41047432 14,14785337
9 Qatar 2007 [4,60517019 (0,4616538  14,66245202 |-0,33695154  4,53937895 14,12389571
9 Qatar  [2008 [,67615569 0,40864059 |4,94099993 -0,99687147  14,67957684 4,19901636
9 Qatar  [2009 ©,65278432 (0,36227629 4,51122372 |-0,82809227  4,62972169 4,27592215
9 (Qatar 2010 [4,59538725 0,38716861 |4,60517019 [-0,72135645 4,60517019 4,24352822
9 Qatar 2011 [4,5451855 [0,38335078 W,72602055 |-2,42028672  4,61648954 14,20115587
9 Qatar 2012 [4,57007152 [0,32383906 W,73615232 |-2,02438253  4,63937905 14,26060844
9 Qatar 2013 ©4,59957585 0,2580424  |4,75564727 |-0,60099075 14,67109066 4,26507869
9 Qatar 2014 [4,63667353 (0,20068786 4,74759713 [-0,48574784  14,70403906 14,20237927
9 Qatar 2015 [4,73055851 [0,13749015 W4,40315218 |[-1,19988988  14,72201725 14,20945513
9 Qatar 2016 [4,75789093 (0,06131558 4,15571076 |-0,93067368  |4,74843122 14,19159471
9 Qatar 2017 4,74390264 0 4,3423407  10,66145747  4,75237224 14,14584405
9 Qatar 2018 4,71102843 [0,06070733 ©,52176443 |-0,39224127  |4,75492713 |4,14342174
9 Qatar  [2019 [4,7181777 |0,1292389  |4,26469104 |-0,12302506 |4,74823839 4,16711724
10Saudi Ar2000 14,8397214 (0,51414652 ©4,41629125 (0,14619114  4,33978286 3,75678063
10Saudi Ar2001 14,85621618 (0,47475787 ©4,3115101 (0,18070087  14,32851011 [3,76764032
10Saudi Ar[2002 14,83387315 0,41866106 4,31502862 (0,09715528  14,33097893 33,7785

10Saudi Ar[2003 [4,74402717 (0,47193445 4,42521026 [0,20042782  |4,33708221 [3,79396578
10Saudi Ar 2004 4,67260732 (0,48465613 4,59026671 (0,37124415  4,34222404 3,66806109
10{Saudi Ar[2005 [4,64313907 (0,46607574 |4,81847398 (0,60074356  14,34700489 [3,73327191
10Saudi Ar[2006 [4,62961397 (0,41034724 4,7079954 [0,88445268  |4,36885468 [3,69026288
10Saudi Ar2007 14,60517019 (0,34266921 [,70257252 [1,04654616  14,40968778 3,71981687
10Saudi Ar 2008 14,590793  [0,32181332 4,80970122 [1,18151358  ©4,5038177 [3,76993778
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10Saudi Ar 2009 14,65818401 [0,23859618 4,45833543 [1,31743733  1,55315269 [3,75191597
10Saudi Ar 2010 |4,65662284 [0,20570803 4,60517019 [1,20441313  14,60517019 [3,81912454
10Saudi Ar2011 |4,62053477 0,19717872 14,81013278 [1,16120189  W,66179828 [3,6777744
10Saudi Ar2012 14,65285825 0,18027071 4,79281596 [1,2481318 4,69005788 [3,78370474
10Saudi Ar2013 4,68958544 (0,14029545 4,77934335 [1,33151977  14,7247735 [3,77656243
10Saudi Ar 2014 4,70902367 0,11072933 4,74242919 [1,33780709  |4,74689002 3,82049791
10Saudi Ar 2015 |4,80583067 [0,08685747 14,33665299 [1,35212957  W,7588786 [3,76687906
10Saudi Ar 2016 [4,82689489 (0,05400057 14,22019502 [1,2027454 4,77935591 3,84008006
10Saudi Ar2017 |4,80288652 [0 4,449334  [1,06546498  4,77093864 [3,80163782
10Saudi Ar2018 14,79472079 10,01569628 ©4,55980526 [-0,22320192  |4,79522279 3,80750261
10Saudi Ar 2019 |4,78317755 [-0,04792724 [4,58082623 |1,51186883 W,77406725 [3,78959404
11(Tunisia 2000 [4,7862355 |0,06954677 ,48422338 |-2,80053574 14,3039122 [3,88425713
11[Tunisia 2001 [4,77408335 [-0,06598298 14,49608525 |2,53782758 1,32355142 [3,90651991
11Tunisia 2002 W4,77451774 10,07954994 ©4,52591177 |-2,54826902  14,35039813 [3,92878269
11[Tunisia 2003 [4,73513122 [0,05868825 W,61644452 |-2,53885438  14,37716267 3,93985148
11[Tunisia 2004 4,70184492 10,02706398 14,65385949 |2,30533132 ©,41284134 [3,91519386
11[Tunisia 2005 [4,65027031 [0,02273635 4,64863946 |2,09250533 ©,43281833 [3,88395767
11[Tunisia 2006 4,63332168 [-0,00873141 4,62897764 |1,61262902 W,46456167 [3,92495838
11[Tunisia 2007 |4,60517019 [0,02321034 4,66467321 |1,73301874  14,4937995 [3,89019223
11Tunisia 2008 [4,60109494 0,03699699 4,69157317 |-1,69874957  14,5363323 [3,87189576
11[Tunisia 2009 14,5911529 (0,04647157 4,64293628 |-1,48181645 4,57232572 3,88239654
11[Tunisia 2010 [4,57974864 0,04186366 4,60517019 [1,5906768  14,60517019 3,82252001
11[Tunisia 2011 }4,55302883 [0,0221842  4,60462203 |2,06989656 W,63705665 [3,82852306
11(Tunisia 2012 [4,53065017 0,02367561 4,5647291 |-1,81411515 4,68214324 3,81957383
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11({Tunisia 2013 W4,51212308 [0,01962153 [4,6109409 |2,35835052 |4,73394065 3,79678996
11Tunisia 2014 W4,51177929 [0,02086608 14,61017845 2,43073046 14,77915826 [3,8378436
11{Tunisia 2015 4,55718535 0,00774969 [4,52619381 [-2,22108372 4,82257564 [3,82928556
11({Tunisia 2016 {4,50397169 (0,00075701 [4,54097789 |2,63863737 |4,85822652 [3,7666624
11Tunisia 2017 4,4068081 |0 4,50136976 2,85704274  |4,90995378 3,80270864
11[Tunisia 2018 K4,33518252 [0,00078899 14,49093966 [3,25205046  14,980483 [3,80532998
11({Tunisia 2019 W4,32731738 [-0,01208371 4,48692728 |-1,97454392 |5,0455221 [3,81770132
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. xtpmg d(REE TFP TOT NFA INF IQ), lr(l.

(Mean Group: MG) e ge! Lauuy C’J‘ (02) ? 5 el

REE TFP TOT NFA INF IQ) mg

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)
D.REE Coef. Std. Err. z P>|z]| [95% Conf. Interval]
__ec
TFP -1.154498 .9523718 -1.21 0.225 -3.021113 .712116
TOT .2124273 .1895622 1.12 0.262 -.1591078 .5839624
NFA .0131219 .0437876 0.30 0.764 -.0727002 .0989441
INF .715708 .3247462 2.20 0.028 .0792172 1.352199
1Q -.1603344 .47729573 -0.34 0.735 -1.087314 .7666448
SR
__ec -.6975142 .1448208 -4.82 0.000 -.9813579  -.4136706
TFP
D1. .2863634 .7900343 0.36 0.717 -1.262075 1.834802
TOT
D1. -.0693729 .0648788 -1.07 0.285 -.1965331 .0577873
NFA
D1. -.0332064 .0312651 -1.06 0.288 -.0944849 .0280721
INF
Dl. -.4935623 .3159899 -1.56 0.118 -1.112891 .1257664
10
D1. -.0709136 .1290233 -0.55 0.583 -.3237946 .1819674
_cons .6191343 1.309478 0.47 0.636 -1.947395 3.185664
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(Poole Meany Group: PMQG) igul! Jeges! Jousy oo (03) ¢, 3l

Iteration O: log likelihood = 414.94514 (not concave)
Iteration 1: log likelihood = 432.65993 (not concave)
Iteration 2: log likelihood = 438.45036 (not concave)
Iteration 3: log likelihood = 441.0632
Iteration 4: log likelihood = 441.56511
Iteration 5: log likelihood = 441.57729
Iteration 6: log likelihood = 441.57731

Pooled Mean Group Regression
(Estimate results saved as pmg)

Panel Variable (i): pays Number of obs = 209
Time Variable (t): Year Number of groups = 11
Obs per group: min = 19
avg = 19.0
max = 19
Log Likelihood = 441.5773
D.REE Coef. sStd. Err. Z P>|z| [95% Conf. Interval]
__ec
TFP -.8853169 .0722243 -12.26 0.000 -1.026874 -.7437598
TOT -.0516187 .0494459 -1.04 0.297 -.1485308 .0452935
NFA .0596696 .0188421 3.17 0.002 .0227398 .0965994
INF .5559147 .0489092 11.37 0.000 .4600544 .651775
I0 .2034706 .0551349 3.69 0.000 .0954083 .3115329
SR
__ec -.2237441 .0932149 -2.40 0.016 -.4064419 -.0410462
TEP
D1. -.0265207 .2157997 -0.12 0.902 -.4494804 .396439
TOT
D1. -.0652682 .0312898 -2.09 0.037 -.1265951 -.0039413
NFA
D1. -.0170386 .048451 -0.35 0.725 -.1120007 .0779236
INF
D1. -.1368223 .2623926 -0.52 0.602 -.6511024 .3774578
I0
D1. -.0519755 .0685317 -0.76 0.448 -.1862952 .0823442
_cons .3726117 .1469757 2.54 0.011 .0845446 .6606787
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............................................ R |
(Dynamic Fixed Effects: DFE) 5,»\;;.\}\ Inld) o)l C’J‘ (04) ? IR\

. xtpmg d(REE TFP TOT NFA INF IQ), lr(l.REE TFP TOT NFA INF IQ) dfe

Dynamic Fixed Effects Regression: Estimated Error Correction Form
(Estimate results saved as DFE)

Coef. Std. Err. z P>|z| [95% Conf. Interval]
_ec
TFP -.1724169 .2263395 -0.76  0.446 -.6160342 .2712003
TOT .3239222 .1545363 2.10 0.036 .0210306 .6268078
NFA -.0066143 .0554095 -0.12  0.905 -.1152149 .1019863
INF .3076829 .0852927 3.61  0.000 .1405123 .4748535
1Q -.0203954 .2303884 -0.09 0.929 -.4719484 L4311577
SR

__ec -.2593364 .0442131 -5.87 0.000 -.3459924  -.1726803

TFP
D1. .0272807 .1586764 0.17 0.863 -.2837193 .3382807

TOT
D1. -.1156014 .0517795 -2.23  0.020 -.2170874  -.0141154

NFA
D1. -.0554503 .02037717 -2.72  0.007 -.0953898 -.0155108

INF
D1. -.1063352 .1718872 -0.62 0.536 -.443228 .2305576

10
D1. -.0452693 .0824191 -0.55 0.583 -.2068079 .1162692
_cons .496333 .2171852 2.29  0.022 .0706578 .9220082
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. Pesaran (2007) s CADF (38| Joall s0ogl) i L) (05) £ il

pescadf REE, lags(1l)

Pesaran's CADF test for REE

Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,20)
Augmented by 1 lags (average)

t-bar cvl1l0 cv5

-1.788 -2.140 -2.260

pescadf d.REE, lags (1)

Pesaran's CADF test for D.REE

Obs = 198
cvl Z [t-bar] P-value
-2.470 -0.122 0.451

Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,19)
Augmented by 1 lags (average)

t-bar cvl10 cv5
-2.273 -2.140 -2.260

Obs = 187
cvl Z [t-bar] P-value
-2.470 -1.700 0.045
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pescadf TFP, lags(1l)
Pesaran's CADF test for TFP
Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,20) Obs = 198
Augmented by 1 lags (average)

t-bar cvl0 cvb cvl Z[t-bar] P-value
-1.776 -2.140 -2.260 -2.470 -0.085 0.466
. pescadf d4d.TFP, lags(l)
Pesaran's CADF test for D.TFP
Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,19) Obs = 187
Augmented by 1 lags (average)

t-bar cvl10 cv5h cvl Z[t-bar] P-value
-2.074 -2.140 -2.260 -2.470 -1.053 0.146

pescadf TOT, lags(l)

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

t-bar test, N,T = (11,20) Obs = 198
Augmented by 1 lags (average)

t-bar cvl0 cvb cvl Z[t-bar] P-value
-1.867 -2.140 -2.260 -2.470 -0.381 0.352
pescadf d.TOT, lags(l)
Pesaran's CADF test for D.TOT
Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,19) Obs = 187
Augmented by 1 lags (average)

t-bar cvl10 cvh cvl Z[t-bar] P-value
-2.756 -2.140 -2.260 -2.470 -3.271 0.001
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pescadf NFA, lags (1)

Pesaran's CADF test for NFA

Cross-sectional average in first period

Deterministics chosen: constant
t-bar test, N,T = (11,20) Obs
Augmented by 1 lags (average)
t-bar cvl10 cvb cvl
-1.642 -2.140 -2.260 -2.470
pescadf d.NFA, lags (1)

Pesaran's CADF test for D.NFA

Cross-sectional average in first period

Deterministics chosen: constant
t-bar test, N,T = (11,19) Obs
Augmented by 1 lags (average)
t-bar cvl0 cvb cvl
-1.785 -2.140 -2.260 -2.470

pescadf INF, lags(l)

Pesaran's CADF test for INF

extracted and extreme t-values truncated

198
Z[t-bar] P-value
0.350 0.637

extracted and extreme t-values truncated

187
Z[t-bar] P-value
-0.115 0.454

Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant
t-bar test, N,T = (11,20)
Augmented by 1 lags (average)
cvl0
-2.140

cvb
-2.260

t-bar
-1.500

pescadf d.INF, lags(1l)

Pesaran's CADF test for D.INF

Obs

cvl
-2.470

= 198
Z[t-bar] P-value
0.812 0.792

Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant
t-bar test, N,T = (11,19)
Augmented by 1 lags (average)
cvl10
-2.140

cvb
-2.260

t-bar
-2.529

Obs

cvl
-2.470

= 187
Z[t-bar] P-value
-2.533 0.006
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. pescadf IQ, lags(l)

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

Deterministics chosen: constant

t-bar test, N,T = (11,20) Obs = 198
Augmented by 1 lags (average)

t-bar cvl0 cv5 cvl Z [t-bar] P-value
-1.515 -2.140 -2.260 -2.470 0.763 0.777

. pescadf d.IQ, lags(l)

Pesaran's CADF test for D.IQ
Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (11,19) Obs = 187
Augmented by 1 lags (average)

t-bar cvl0 cv5 cvl 7 [t-bar] P-value
-3.434 -2.140 -2.260 -2.470 -5.476 0.000

Pesaran (2007) <wue-CIPS (38 ) Joadl 500l yder 5Lz (06) 2 3l

xtcips REE, maxlags (2) bglags (1)

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for REE

Deterministics chosen: constant

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.511 N,T = (11,20)

10% 5% 1%
Critical wvalues at -2.14 -2.26 -2.47

xtcips d.REE, maxlags (2) bglags (1)

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.REE

Deterministics chosen: constant

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -3.142 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47
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. xtcips TFP, maxlags(2) bglags (1)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.801 N,T = (11,20)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

. xtcips d.TFP, maxlags (2) bglags (1)

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

Dynamics: lags criterion decision General to Particular based on F joint test

Individual ti were truncated during the aggregation process

HO (homogeneous non-stationary): bi = 0 for all i
CIPS* = -2.741 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

. xtcips TOT, maxlags (2) bglags (1)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.741 N, T = (11,20)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

. xtcips d.TOT, maxlags (2) bglags(1l)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -3.545 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47
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xtcips NFA, maxlags (2) bglags (1)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.277 N, T = (11,20)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

xtcips d.NFA, maxlags (2) bglags(1l)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -3.281 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

xtcips INF, maxlags (2) bglags(1l)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.642 N, T = (11,20)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

xtcips d.INF, maxlags(2) bglags(1l)

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

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -2.531 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47
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xtcips IQ, maxlags(2) bglags (1)

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for IQ

Deterministics chosen: constant

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all 1
CIPS = -1.651 N, T = (11,20)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

. xtcips d.IQ, maxlags(2) bglags(1l)

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

Dynamics: lags criterion decision General to Particular based on F joint test

Individual ti were truncated during the aggregation process

HO (homogeneous non-stationary): bi = 0 for all i
CIPS* = -4.121 N, T = (11,19)

10% 5% 1%
Critical values at -2.14 -2.26 -2.47

PMG MG (y 4okl hausman Lz (07) 2, 3l

. hausman nmg pmg, sigmamore

—— Coefficients —
(b) (B) (b-B) sqrt (diag(V b-V B))
ng png Difference S.E.
TFP -1.154498 -.8853169 -.2691816 1.830463
TOT .2124273 -.0516187 .2640459 .3612548
NFA 0131219 .0596696 -.0465477 .0820909
INF .7115708 .5559147 .1597934 6227316
10 -.1603344 .2034706 -.363805 .9080612

b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic
chi2 (5) = (b-B)'[(V_b-V _B)"*(-1)] (b-B)

= 8.20
Prob>chi2 = 0.1458
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DFE, PMG .y d»ldhausman Lz (08) ? 5 el

. hausman pmg DFE, sigmamore

—— Coefficients —
(b) (B) (b-B) sqrt (diag(V b-V B)
png DFE Difference S.E.
TFP -.8853169 -.1724169 -.7129 1.703991
TOT -.0516187 .3239222 -.3755408 1.166634
NFA 0596696 -.0066143 .0662839 4450098
INF .5559147 .3076829 .2482318 1.160924
10 .2034706 -.0203954 .223866 1.291841

b = consistent under Ho and Ha; obtained from xtpmg

B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic

chi2 (5) = (b-B)"[(V _b-V B)"(-1)] (b-B)
= 0.87
Prob>chi2 = 0.9722

Audledl) & Jb &lkal Dumitresu-Hurlin (2012) gl e ALe Sl 2(09) B el

xtgcause REER TFP,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 7 .4050
Z-bar = 8.9633 (p-value = ©.0000)
Z-bar tilde = 5.8860 (p-value = ©.0000)

HO: TFP does not Granger-cause REER.
H1l: TFP does Granger-cause REER for at least one panelvar (id).

xtgcause TFP REER ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 2.3432
Z-bar = ©.5691 (p-value = ©.5693)
Z-bar tilde = -0.0239 (p-value = ©.9809)

HO: REER does not Granger-cause TFP.
H1l: REER does Granger-cause TFP for at least one panelvar (id).
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. xtgcause REER TOT ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 4.9551
Z-bar = 4.9005 (p-value = ©.0000)
Z-bar tilde = 3.0256 (p-value = ©.0025)

HO: TOT does not Granger-cause REER.
H1l: TOT does Granger-cause REER for at least one panelvar (id).

. xtgcause TOT REER,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:
Lag order: 2

W-bar = 3.7669

Z-bar = 2.9301 (p-value
Z-bar tilde 1.6384 (p-value =

HO: REER does not Granger-cause TOT.
H1l: REER does Granger-cause TOT for at least one panelvar (id).

. xtgcause REER NFA ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 6.1076
Z-bar = 6.8116 (p-value = ©.0000)
Z-bar tilde = 4.3711 (p-value = ©.0000)

HO: NFA does not Granger-cause REER.
H1l: NFA does Granger-cause REER for at least one panelvar (id).

. xtgcause NFA REER ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 5.6787
Z-bar = 6.1005 (p-value = ©.0000)
Z-bar tilde = 3.8704 (p-value = ©.0001)

HO: REER does not Granger-cause NFA.
H1l: REER does Granger-cause NFA for at least one panelvar (id).

. xtgcause REER INF ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 12.5081
Z-bar = 17.4258 (p-value = ©.0000)
Z-bar tilde = 11.8439 (p-value = ©.0000)

HO: INF does not Granger-cause REER.
H1l: INF does Granger-cause REER for at least one panelvar (id).

. xtgcause INF REER ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 4.2439
Z-bar = 3.7210 (p-value = ©.0002)
Z-bar tilde = 2.1952 (p-value = ©.0281)

HO: REER does not Granger-cause INF.
H1l: REER does Granger-cause INF for at least one panelvar (id).
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. xtgcause REER IQ ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 7.4141
Z-bar = 8.9782 (p-value = ©.0000)
Z-bar tilde = 5.8965 (p-value = ©.0000)

HO: IQ does not Granger-cause REER.
H1l: IQ does Granger-cause REER for at least one panelvar (id).

. xtgcause IQ REER ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 5.7572
Z-bar = 6.2306 (p-value = ©.0000)
Z-bar tilde = 3.9620 (p-value = ©.0001)

HO: REER does not Granger-cause IQ.
H1l: REER does Granger-cause IQ for at least one panelvar (id).

. xtgcause TFP TOT ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.4486
Z-bar = 2.4022 (p-value = 0.0163)
Z-bar tilde = 1.2667 (p-value = ©.2053)

HO: TOT does not Granger-cause TFP.
H1l: TOT does Granger-cause TFP for at least one panelvar (id).

. xtgcause TOT TFP ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 1.9966
Z-bar = -0.0057 (p-value = ©.9954)
Z-bar tilde = -9.4286 (p-value = ©.6682)

HO: TFP does not Granger-cause TOT.
H1l: TFP does Granger-cause TOT for at least one panelvar (id).

. xtgcause TFP NFA ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 2.5605
Z-bar = ©.9294 (p-value = ©.3527)
Z-bar tilde = ©.2298 (p-value = ©.8183)

HO: NFA does not Granger-cause TFP.
H1l: NFA does Granger-cause TFP for at least one panelvar (id).

. xtgcause NFA TFP ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 7.2333
Z-bar = 8.6785 (p-value = ©.0000)
Z-bar tilde = 5.6855 (p-value = ©.0000)

HO: TFP does not Granger-cause NFA.
H1l: TFP does Granger-cause NFA for at least one panelvar (id).
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. xtgcause TFP INF ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 10.06805
Z-bar = 13.4000 (p-value = ©.0000)
Z-bar tilde = 9.0096 (p-value = ©.0000)

HO: INF does not Granger-cause TFP.
H1l: INF does Granger-cause TFP for at least one panelvar (id).

. xtgcause INF TFP ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.1546
Z-bar = 1.9147 (p-value = ©.0555)
Z-bar tilde = ©.9234 (p-value = ©.3558)

HO: TFP does not Granger-cause INF.
H1l: TFP does Granger-cause INF for at least one panelvar (id).

. xtgcause TFP IQ ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 5.2430
Z-bar = 5.3779 (p-value = ©0.0000)
Z-bar tilde = 3.3617 (p-value = ©0.0008)

HO: IQ does not Granger-cause TFP.
H1l: IQ does Granger-cause TFP for at least one panelvar (id).

. xtgcause IQ TFP ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 7 .6450
Z-bar = 9.3612 (p-value = 0.0000)
Z-bar tilde = 6.1661 (p-value = ©.0000)

HO: TFP does not Granger-cause IQ.
H1l: TFP does Granger-cause IQ for at least one panelvar (id).

. xtgcause TOT NFA ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.8169
Z-bar = 3.0130 (p-value = ©.0026)
Z-bar tilde = 1.6967 (p-value = ©.0898)

HO: NFA does not Granger-cause TOT.
H1l: NFA does Granger-cause TOT for at least one panelvar (id).

. xtgcause NFA TOT ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.8027
Z-bar = 2.9895 (p-value = ©.0028)
Z-bar tilde = 1.6802 (p-value = ©.0929)

HO: TOT does not Granger-cause NFA.
H1l: TOT does Granger-cause NFA for at least one panelvar (id).
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. xtgcause TOT INF ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.5353
Z-bar = 2.5459 (p-value = ©.0109)
Z-bar tilde = 1.3679 (p-value = 0.1713)

HO: INF does not Granger-cause TOT.
H1l: INF does Granger-cause TOT for at least one panelvar (id).

. xtgcause INF TOT ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 1.8029
Z-bar = -0.3269 (p-value = ©.7438)
Z-bar tilde = -0.6547 (p-value = ©.5127)

HO: TOT does not Granger-cause INF.
H1l: TOT does Granger-cause INF for at least one panelvar (id).

. xtgcause TOT IQ ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 2.1945
Z-bar = ©0.3225 (p-value = ©.7470)
Z-bar tilde = -9.1975 (p-value = ©.8435)

HO: IQ does not Granger-cause TOT.
H1l: IQ does Granger-cause TOT for at least one panelvar (id).

. xtgcause IQ TOT ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 3.3553
Z-bar = 2.2476 (p-value = ©.0246)
Z-bar tilde = 1.1578 (p-value = ©.2469)

HO: TOT does not Granger-cause IQ.
H1l: TOT does Granger-cause IQ for at least one panelvar (id).

. xtgcause NFA INF ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 5.5181
Z-bar = 5.8341 (p-value = ©.0000)
Z-bar tilde = 3.6829 (p-value = ©.0002)

HO: INF does not Granger-cause NFA.
H1l: INF does Granger-cause NFA for at least one panelvar (id).

. xtgcause INF NFA ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 6.2352
Z-bar = 7.0233 (p-value = ©.0000)
Z-bar tilde = 4.5201 (p-value = ©.0000)

HO: NFA does not Granger-cause INF.
H1l: NFA does Granger-cause INF for at least one panelvar (id).
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. xtgcause NFA IQ ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 6.7182
Z-bar = 7.8243 (p-value = ©.0000)
Z-bar tilde = 5.0841 (p-value = ©.0000)

HO: IQ does not Granger-cause NFA.
H1l: IQ does Granger-cause NFA for at least one panelvar (id).

. xtgcause IQ NFA ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 6.2687
Z-bar = 7.0788 (p-value = ©.0000)
Z-bar tilde = 4.5592 (p-value = ©.0000)

HO: NFA does not Granger-cause IQ.
H1l: NFA does Granger-cause IQ for at least one panelvar (id).

. xtgcause INF IQ ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 2.0785
Z-bar = ©.1301 (p-value = ©.8965)
Z-bar tilde = -0.3329 (p-value = ©.7392)

HO: IQ does not Granger-cause INF.
H1l: IQ does Granger-cause INF for at least one panelvar (id).

. xtgcause IQ INF ,lags(2)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

W-bar = 6.1921
Z-bar = 6.9518 (p-value = ©0.0000)
Z-bar tilde = 4.4698 (p-value = 0.0000)

HO: INF does not Granger-cause IQ.
H1l: INF does Granger-cause IQ for at least one panelvar (id).
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