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Abstract:

The aim of this study is to shed light on Okun 's relationship between
unemployment and economic growth, and to test its validity on the economies
of the Arab Maghreb countries for the period 1990 to 2017. The study used the
descriptive, through theoretical and practical presentation .This study is based

on the analysis of cross-sectional time series using panl models. The study
concluded that the Okun coefficient is not significant, and therefore the Okun
law is not valid in the Maghreb countries, in contrast to the results obtained in
the developed countries, and this explains the absence of diversification in the
economies of the Maghreb countries, and this is the result of the dominance of
some sectors that are not labor intensive. Therefore, growth in these sectors will
not lead to a reduction in the unemployment rate, and unemployment in these
countries is structural and frictional unemployment. The last section is devoted
to study the case of Algeria ,where the study focused on the importance of some
macroeconomic variables and their role in alleviating the severity of the
unemployment phenomenon by building a standard model to know the extent
of the impact of the independent variables represented by some of their
economic determinants, which are represented in trade openness, inflation and
capital formation, and economic growth where the dynamic relationship was
estimated by using the border approach of covalent integration, and concluded
that there is an equilibrium relationship in the long run. As the unemployment
rate takes approximately two years to return to the equilibrium position, after
the impact of any shock on one of the variables explained.

Keywords: Okun relationship; Maghreb countries; Panel data;
Algeria; Autoregressive Distributed Lag (ARDL) models.
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sodly Bladt e Lapsly ol sda G BV ey 230 (bl auhll oda Buds
g Al SN ol o 3l IS8 mog U e Bhels 3l s abrs o (g3LasY]
L il
D 1A Sl dgylalt 1Yy Sllewgll Jodr 1

k) s O Lns ()bl CLEVY OIS LSy casSilive B 1S o dowsill 20 8
33 15" Slall DLV 0L S ey il 370 S35 o dtaly il 2 e Vggns
Ol Caog Sy bl cadd oo Jggeny inl ) 500 N5 Oaze padl s Of s
((15) o3y AW o) (3 deiogh) Lol l)las V) dsgast alisuial,

(2017-1990) sl I 5131 bl dyylall 81219 Sllawgd 1(15) o8y Jgur

Ol ) oldalal) g 3ol e Ll Lo gl Slal) 1LY
Un 28 2.284 3.461 2.851 0.445

GDB 28 26.279 27.076 26.643 0.275
L 28 15.685 16.309 16.062 0.191
G 28 24.862 26.055 25.345 0.442
Pop 28 17.070 17.537 17.306 0.134
M 28 -1.214 3.990 2.436 1.012
Inf 28 -1.081 3.455 1.726 1.052

xl-stat 16.7slp)l w2 @yl
5 (LPOP) sl S 550 o s sl) il OF Gladl Jgudd I35 g sl el
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Variables Un Gdp 1 G Pop M Inf
Un 1 -0.908  -0.821 -0.929  -0.837 0.403 0.215
Gdp -0.908 1 0.967 0.982 0.980 -0.466  -0.440
L -0.821 0.967 1 0.924 0983 -0.389  -0.534
G -0.929 0.982 0.924 1 0.961 -0.525 -0.307
Pop -0.837 0.980 0.983 0.961 1 -0.480  -0.456
M 0.403 -0.466  -0.389  -0.525 -0.480 1 -0.006
Inf 0.215 -0.440 -0.534 -0.307 -0.456  -0.006 1

xl-stat 16.zalpll ol juaald
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sda 0T gm Miag dirgn 3)LaL (il o9 ally wivad) Juas Bpaze lisle (g3l sodl oo sl
Ala)l Jaee Lo lg) 56 U ol
A A ol e fredl sy 4510 ) 2
ot e clgl G Bl U3 e el @ il L) e 1) B3 ) paS
Mag ¢ Jole jo2 IO ALY ftad) Gy 350 o) b Lo (niig e hole 52 IS7 Jem ol
H(17) o3y QU Jgadt I3 e Vg ¢Sl AL ey
(A ) yols) Jard dods A3IUN @l 1(17) @By Jgber
F1 F2 F3 F4 F5 F6 F7
Eigenvalue 5152 1.060  0.606 ~ 0.147 ~ 0.024  0.007  0.004

Variability (%) 73.596 15.149 8.651 2.105 0.348 0.094 0.058
Cumulative % 73.596 88.745  97.396 99501  99.849  99.942 100.000

xl-stat 16.zesbpdl w22 1yl
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21 Oy ¢ JSU spedt 0 5152 (s5bes LoV agll) aad)l OF mian codel Joudl Vs o
e st BT el Ggad) 2ad 0 %73.596 4 J2 LY 2l Al o f1 oY1 L)
T 3 el S 18Ty L o Loy colaall Jsda 2 835l Beele) lashall 0 73,596
sset e 1,065 331 23100 2edlly (et 1) Tl 1 2387 8 ey (Joidl Slkaes
75y el Slashal) 0 15,149 (g52d 1 2l 2L o Gl Lol ot O (oT ¢ IS
Gy el ol Bdes 3 bl Wilo) Slaglas Libas g8 (oY) Al AL 2l o
B Aed) OF it ateg plal) L) %88.745 s (f2.£1) 3y JoW) pp) Jag g sasd)
AN Qg (UL JaE el Oldany 9] e Ofy LU Bloed Bmely 390 sllacy 2515,
(F21) cpdms 53 Ay elmitag dalate plan Jo Sl it
A ol sl gld) st 3

bt e Sl il LIS G LY 5 e A Sl Sl i s e
Jeedl IS e M3 oy ¢ bited) B COSTBANN S0 e cu sl LSy ¢ sl el OS5 51
:(15) 43, Ju

(S D) Slpinell G ool £(15) o3y S8

Variables (axes F1 and F2: 88.75 %)

F2(15.15 %)

-1 0.75 0.5 -0.25 0 0.25 0.5 0.75 1
F1(73.60 %)

XI-stat 16. gl ol 2 1 yaall

AN L2 s Sl wlaee OF colbliVl 350 e bl fired) IV —
OF Jol) LS ol il bLud) adasSe IV ng ) (3 aiiey Ll s BT an s

OOl om0y Alloall e ¢ agSCH) BV pomm (Ll 21 51 e o 1L
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W 0T LS clprdl o Brgeg Bysd bL3) 83N 29y Jo i Lo sy Badats 045 21 a3l
LT (Wl sl w dmgny (88 byl Wb ieiad) e uf LSV 0l e Cmgay (558 bL3)|
Ol o a50s cWllaal) oo ¢ 0sSH BLY) e (JlaY) 21 ) 20 5Y) Bl
Dl June (o Sl BN ik Lo sng 2 (il (golusy 88 8 Al Jies Bpaneg
Miag V2 (sold i) AUl wseiadly Aladl G 2BY) BLL) OF LS LSzl ol
L)) Lels maadl alS Wl calladl Joss o ey g LUl wde o s ol s Ju

Z\JLhJ\ 8 e & g_,\.Sij .h,w}’(ﬂ
(13 D) gl o oy 15 31,391 daly3—4

~1990) sl I i1 Sbly doldl Slpadly sV o B dals (3 g Al M (3 oé
o5 QW S o e g gl LSCas (8 51 s SISy BV ods sy (2017

:(16)
(A1) ) ity 31391 Gy B dlys 1(16) o3y JKo
8 T ~795%)
-3 inf
4
g | i
E %w%ﬁ". //_.Z,?Eﬁﬂg 2017
& T g : = /| 7200 g "
803 L
- 4T 2001 2002 28
2000

i m
-5

-10 -8 -6 -4 2 F1 (7360 %) 2 a 6 8 10

xl-stat 16,7l p)l w2 1yl
oV et LSas 3 allans as ST 058 ol 5UEYN OF codel ISCadl I e o3
2017 2014 2013 20120 2010 2008¢ 2007 2006 2005 o2 dorss oldli>by
2003 (1999 (1997 (1996 (1995 (1994 (1993 (1992 (1990 : » alle ol
Corsey 688 b U gl sl @ ool ST asE Lpope Lge LILGDB oyt of LS

O s B ¥l el e ey (598 Blil U gl wlgedt 3 ool BT dsy (oY1 01 m
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i Ble U1 2006 G o by cand oS BLsYly O sae agey sedl ¥uas
o2l Slega Bhe oy jd O S8 G (bl Jebmill S ey o OF (S .2017
(el iz (3 dbid) Sl e L dose2 IS aflas we gl Jtedl (3 degll Slgrd)
Jiez jaE 2017 &= 2006 Slye AY ) 2dls (Olpidll iy W Olegaz s
S3senl) sl ams) LS 3 V) adall 3 Aol ol e luge Uanly K85 G ol pinall (558
1994 2 09 (1993 521990 Slsiw o 3g blsyl U &) i) A ooy Wlladly oseadl
el &) cli byl slasVl e dpdo wlpwy i) A e Ju g 2000 s~
A Bags @ anelly ol B bl s (s3LaBY oY1 3 Canis
w9 I8 oo J§ Ok Badeog Aulys ) Gl

OlSN ddb o wlball o Bl Gl dng canhll oda D e ferd
Lads i oo S bl ddo g auhull Vs s 1y ((ACP) alud)
oy A Ol ddeg dwlys 1

)l oda 3 XI-Stat malyy Jlaasal My (g AU ddogd) SVl el DD e

o5 QU bl (3 dosl) B gl Sl Yl Asgas plsual Slpad) (g sllas] e (S )

:(18)
o A dgylall 1 £y Olawsall ((18) oy Jo-er

<l ppiial) laalial) i S iad e Jaus giall & bl ol Ayl
Lun 28 2.514 2.909 2721 0.108
LGDB 28 24.557 25.553 25.124 0.323
LI 28 14.745 15.229 15.032 0.147
Lg 28 23.300 24.691 24.094 0.456
Lpop 28 15.924 16.261 16.112 0.094
Lm 28 1.134 2.938 2.202 0.440
Linf 28 0.685 2.103 1.359 0.348

xl-stat 16,z ol - jtaal
(LPOP) w3t Sl 550 o jon gl puadd OF cladl Jgadd IS o iledl glis
o9 0.094 4 il 2oY lall OLEAVL ez sl 1 OY (bl el e Jgsd) oa

S pen oY 2l bl cxis o Jageme 38 ((Lg) oS S OF £ Sl e S

Sl adey QAL Gras sbL O 6f L0456 4 Lads (g)lms 214
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oy A Ol oy bl Y1 dwlys 1.1
St Dbl Bshae Jo daa (g UL Al ol o Jod BN du)
1(19) o3, QW Joud) Vs e G5 iy el e bLSYI s

(58 D) Aol ) Sl oy Lol a1 B3NN Slas Bgheas 1(19) o3y Jpor

Variables Lun Lgdp LI Lg Lpop Lm Linf
Lun 1 -0.410 -0.353 -0.408 -0.332 -0.303 0.440
Lgdp -0.410 1 0.993 0.986 0.987 0.119  -0.194
LI -0.353  0.993 1 0.978 0.996 0.107  -0.203
Lg -0.408  0.986 0.978 1 0.962 0.123 | -0.143
Lpop -0.332 0.987 0.996 0.962 1 0.096 -0.199
Lm -0.303  0.119 0.107 0.123 0.096 1 -0.333

Linf 0.440 -0.194 -0.203 -0.143 -0.199 -0.333 1
xl-stat 16. el w2 ;b

Gl mog Ml g bl Olpane p O Bshae i oMol Bgiall olie O
Py o LY dab e et Ogu Bgiuall odb WL 39 (rdgedl Slphie (g 3gagl) Ll
5ol Slprie S sy Wl Juxs
ol S5l OF (mladl Joadt I3 o W man il Juas pill 3ge) L sy
il Slgrze Sy ((LUN) el Jums saddl oo Il byl Bla OF o e slal, b
B ) @3ladV) ol e el eyl U2 U S BaY O e & kel
s OF gm Mlag cimge 3lab ool Jdas paze Itebs ((R3laBY) 4 ladl giy ol 1S
B ol B (ol Al Vs slsp ol wisy Lotie o Al Juas e g4 5B o il
Sgims (32 gl (6355) WS Slia gm Moy Wllaly ol b Rl Bkl S ol
S Lun el OF oS ey il pllas Jo dasn @l gl 3Las) el 1a wompg
(AN Sl o Jawszey (Il byl LISy (0.4 dedk Lgdp sad) me CIlog Lawvgze LU
o B gl e faed) sy dld o 2.1
caid aat 4 byl @l bW 8 e oladl 3 il L) e 1) B ) s
oo o2 N UL o g A B b iy e (lele jp2 JST g il
1(20) o3 QW Jgudt I3 e lng (i AU il
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(omg A) oot il Ay &31U) )1 1(20) oSy Jod

F1 F2 F3 F4 F5 F6 F7
Eigenvalue 4.234 1.485 0.700 0.545 0.030 0.005 0.001
Variability (%) 60.487  21.217 10.003 7.779 0.433 0.065 0.016
Cumulative % 60.487 81.704 91.707 99.485 99.918 99.984 100.000

x]-stat 16.@\:;}& ol 2 el

Oly JSU sgadt a 4.234 (solusy LoV » a15 aed ST OF iz codlel Jgdd IS5
(A cazdl) ssadt aad 0 %660.487 as 1 (dsV) 2wl 25) £ oY1 oladl s
ds aply Lt on Loy coldeall Joux (3 83gmsll il laglall 0 60.487 s sgid ST T
LU et () Bl M 2317 e LSy Jgudl wlloms 025 L 3 o)

Bl 2S5 G el et OF (o ¢ IS 35l e 1.485 Ul a5l 4l el
b g8 oY) il AaSlo el odn Sy el Sloghall 0 % 21.217 (592d 231
i (£2£1) Wl oY1 p) Ji6 el By o Jibondly ) Bdes 3 bl B3L5) laslas
Oly LU Blved Gomly 350 slasy 2315 s0r Ard) O it aing plal) Lol o (081,704
g dalaza plas o sl ftar (5SS Qg (UL e el Ol il
(241) pimr 93 sl
(g A) Sl 3l Jzedt 3.1

At SIS B S e ) LSy bl Ll O a1 Lo e ol ) Lol
el gl Lol g s (17) 3, JSCal s o b33 gy ¢ o

g A Ol el @L,,S\ Sod) 1(17) o3y Ji.:a

1 v

Linf

Lm

_l = =
1 0.75 0.5 0.25 F1 (60149 %) 0.25 0.5 0.75 1

xl-stat 16,750l iz 2 @yl
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Jﬁwj\s,L?,Lsfgé&us;ws@;wwwuﬁwoi@gsw\w&y@é

o 8L OF ol LS bl cn 2alBY) Bl il s ey il (3 Algiag
BLL O Ol o S5ay cillaad) o ¢ 0sSH BLY) o (LYl J&1 U piaze
Ll b O LS clpadll ods Cpr trgag ingd Do) i8N 3oy Ao ekl Lo g9 dodann 04T 1S5
BL LT gl 02 an Cmsas (6588 b)) b oseadl e af LS JgY) 021 o Comgny 558
Ssly 88 o4 Wl Juas Bize mo OIS g Aleall (BLEYly bl olpine Cpp 2 BY)
Bl OF LaW WS bl olpadly Al Jons o 2SSl B9 s Lo 989 2 ol
ooy bwse bl Be & adl OF e Ju My dhage sadly Al p Ry
Al spine o g (558 byl Lels Bad) 2SI Ll lad) Joas

2in sf (oY s me Lorgey U Wls) s Lpope Lge LLLgdp wipwdll of LS
Mag il Sl IS o Mo Bha 8L Ofy ¢ iy @ @3LasYl sadl mo 28De U Sl
L ods e IS 0 orsay (658 b)) ey ek
(g ) il o Joy J1g 31,381 dotys 4.1

LIV A LISy M) 0l 2y ¢ iy DBl Bolhly 3131y Slpadl o g, A M (3 028
((18) o3y JW K2l IV o Mg gl |25 8

(5 W) 31,39 G B3l ity 1(18) 3y S

Observations (axes Fland F2: 81.70 %)
4
3 =
= 1
X 2 2042013
80| e 1995 2002 I Jott * g
o 1990, 1999092994 1998 *  ],2003
% b o > 199.61 : L et -_2 = .
: « . . b
w 5 997 1?&?& . 1 _202005092007
2001
3
5 4 3 2 1 0 1 2 3 4 5
F1(60.49 %)

xl-stat 16,z ol 2yl

JoV et LSas (3 ablans aed ST OSUg ol 51331 OF el ISl IV e Lo

¢ Lg. LLLGDB @il 0f Ls™.1998 (1995 (1990.1991.1992.1993.1994 o Al
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& el J5T sy SV ) e gy o8 By B @ el ¢l 1ST dsE Lpop
O s a5y sadl Vs OF gn U (Y1 o) e Ly o8 Byl U gl olsed)
SISy el Slabod] ) sy 2017 e 11 2007 a0 condiyly it 0SS GLEY
(8 @ R Ry delasr Vg 2sLasY) elogi |
s e Ly @ ol @ mie G ed O LS (@bl Lsdl I g

i) pall B3b] 1) s (3 el gy ((2012-2007) sl (3 Aolsy sslasy)
oing Jol Blan 2ed (@3 3Ll o2 ug hsd s oy (el jae o3 sbyll L)
oy Bl e My (Ol p b Loy ke RaBY) SBLL OF LT s Al w1
S Slbbsll b s dasdll o Aol Sledl Bb e deedl) s BIUEY) ol
b W UL Ldeog dwlys 2

@ auhll oda 3 XI-Stat maby Jlassol ey L) AU 2dodll Shlas V1 ela) S0

H(21) 3y QW1 Jgadl (3 desl) Bdogl) Sl V) dsgasg plisaals lprdl Caog slas] e SK
L) DU gyl 01215 illawgll 1(21) o3y St

ool i) RHRVSRAY Lo 3of i sl Lo gil kel 212N
Lun 28 2.760 3.012 2.949 0.050
LGDB 28 22.826 25.393 24113 0.876
Ll 28 14.043 14.692 14.460 0.213
LPOP 28 15.305 15.668 15.528 0.112
LM 28 -1.218 3.974 2.454 1.023

x]-stat 16.@@;\ Ol 1yl
Jogdl 52 ((Lun) Bl Jams o pm ) il OF (bl Joudl I3 o ailad) glas
oo oSAl Jeg 0.05 5 iy aoV) glall OLEVL an e Lie OY (LU Al e
ST aegll ohdl Gbly cais oo Jggee 58 (Lm) i) ST mm 250 0 a4 2l

1.023 4 ke 5)lms 31,40
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b D Ot pdt o bl Y1 Aty 1.2
G Jdod Ol Bgine Jo daan (L UL ) Olpie p b3 bLs )Y dn,ld

(b D) Aol ) St o3y Lol a1 DS Slas Bogheas (22) o8y Jpor

VARIABLES LUN LGDB LL LPOP LM
LUN 1 -0.383 -0.537 -0.565 -0.259
LGDB -0.383 1 0.935 0.913 0.337
LL -0.537 0.935 1 0.998 0.286
LPOP -0.565 0.913 0.998 1 0.274
LM -0.259 0.337 0.286 0.274 1

- xl-stat 167000 ol - jaald

Uiy b bl Sl Gy ol o) LLEYE oNales Ji oDl Bpaall sl O)
b e et g Badall sib WIE 3y sl Sl o aemsl) Ll e g
3sed) Slprie U sy Wl Juins i)lEs) g b)Y

) JS75La] OF (bl Joad) I pp W ey el Jas il sgaad Lz sy
il ) Ohpaze 1Sy (LUN) alladl Jdee i) o QI byl dla O o alle sylal, ol
Jiee Jo 1S e W olpad) ol O ox ey (dlay) & U Ol o (3 Al
2isy <0565 ek Lpop padl we by bowgze LLsl o Lun el of LS ey 2L
A o) d me Cansy LIl bL))
bed AU o) o o) g A1) 0ot 2.2

Cail o cbgl U Bl 3 e ledl 3 el L) e U E ) il
iy Al nd A (23) W3 JW Jedt 3 els mosiy Jule 2 IS e olpadd
L Al b Jele 52 STl el
(b Ul-) yoltt il Aoy A1) ool 2(23) @By Jgur

F1 F2 F3 Fa F5
Eigenvalue 3.369 0.875 0.684 0.071 0.001
Variability (%) 67.378 17.507 13.683 1.420 0.012

Cumulative % 67.378 84.885 98.568 99.988 100.000

xl-stat 16,7l p)l i 2 1yl
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Uly « JSU sgadt 10 3.369 (solasy LV » 5515 aed ST O izt codlel Jgudl IS e
(A cazdl) ssadl aad 0 %67.378 ans 1 (doV) 2wl 25) £ JoY1 aladl s
Ja MB M 8] Lnj cQL:.lﬂ.&U Jj.b— L} S}Y}l\ Tw\.«w‘y‘ QU}.L!.U B :\.flb 67 6L° Lﬁj:; L&ff L“gf
LU et ) Tl W 3187 8 ey (g llans 7y L2E (3 et

Bl 2SS o ) et sl OF (ol ¢ SN sgaddl 0 0.875 ol a3l 23040 aadly
Lokoas g (dsY) il 2l andl sda puiaiy el Sleslall o (Y0 17.507 sid asl)
B (21) Wy Jo31 st g gl 3y (Jdodly il ddes (3 Laelid 20Lo) Dleglae
Oly (LUl Bloend Aol 850 slaey L3155 B ) O gtz aneg cplall el -2%84.885
Ledd WU Sl pinal] L1 el 3.2

At IS BA S e Bl LSy bl Ll O s Lo e ol il Lol
H(19) o3y QU ISl s e sy el UL lpaned) Gl el L Ld iy ¢ Juted)

Led DU Sl pizald Lot Jradl 2(19) o3y S0

o
oy
wmon

0.25

F2(17.51%)
S
B s

Lun | “w

o
in

0.75

-1 0.75 0.5 0.25 0 0.25 0.5 0.75 1
F1(67.38 %)

xl-stat 16,70 ol 2 © ydall

Sl wans OF colbls V1 3515 e Sladl S8 mog ) (L) IS s e s
L LS Lun @l el bl 3 dadey Ll su Bl o b 3501 L2 0 OxE
o) p e e Sla OF Lo Juy e 3568 Ol Sby el o AlBY) BLLL O

s bl ks Lpope LLLGDB iyl 0f LS il 5 JYs L all (3 ol il 2y
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85 bl ey ey 1y B Sl S G I dden BL Ofy (JpV) e e Cmsag
ol ada e IS0 e
bead DU gl o ds J1g 51,881 Aty 4.2
G AV A SIS) i bl Bolhly o3Vl a8 Al (3 g s 3 2
1(20) o3y JU) JSa IV e 3D 0da mogiy el LS
(L A=) 5391 o B3 2l 2(20) o3, s

Observations (axes F1 and F2: 84.88 %)

? e %9 4005 1 005 20072008 2011
g, . 1899 42008”5006 'zgﬁgﬁogmﬂ
S ‘ ‘ 42006 ‘
X ‘ Bor v s o200 o0 108
2 1001 1996 2000 20020% ¢ | o A412
= 20
5 2 010

3 1997 ©

-4

-4 -3 -2 -1 0 1 2 3 4 5

F1(67.38 %)

xXl-stat 16.zel l ol 2 2l
oV sl 1Sas 3 allans ad ST 0sSUg ) 5131 OF codlel Il IV e oS
2009 2013 2012 2011 2008 2007 2006 2005 2004 :p» dorss olSli>by
el of L2003 2 11 1990 o o» &l wlilisly (20170 2016 (2014 2010
dby oVl sl e orgng (598 DUyl U gl Slged) 3 0aill ;ST AsE LPOP: LLLGDB
sde gy sedl SVaas OF g L (g1 o e Ly (598 L3 U o)l olgnd) (3 oodl
Bl o) Je seme a8 Lo we (i Mg L2017 G 1) 2004 2 n candi)ly it O
Gelonr Yy 23Las¥) plog¥l (1 SISy dagll Sloleedd VIS s b 3 gty 24 an

RUINET- WP SO DWW
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Lilkyyges s,),ﬂ.\ o JSQUL_\.J ddwg duwlyd gunity s.,»Ual\
ey (ACP)ag b o olball JU a8l gl iy bl o IV 0 Jgud

Lliygny Al o IS UL Biog) ) s

<Al A ol ey dulys—1
L;.U\ '&M‘J.U\ oda L} x]-stat CALJJJ Jlrznl \"L"‘j cq}l\ Lk W}j\ C)\)L;:—Y\ ;b:—l Bp S N
:(24) o3 L}L:J\ el 3 el dodl ol V) degas pldsab Ol Caog sllee] e uf;c

AL B Ayl Y1y Sllawgd 1(24) o3y Jsir

ol CHRTNEAL e ol i s Lo g2l Skl LAY
Lun 28 2.187 3.131 2.509 0.295
LGDB 28 25.310 26.327 25.798 0.333
L1 28 15.853 16.358 16.138 0.153
LG 28 26.629 27.692 27.136 0.351
LPOP 28 17.030 17.392 17.217 0.105
LM 28 1.128 3.067 2.161 0.510
Linf 28 -0.814 2.078 0.648 0.804

xl-stat 16.zslp)l ol 2 2yl

o5 o) 52 (LPOP) il Ul a5 o ol il O codlel el gl
S Jeg (0,105 5 jailly 2oV gylall OBUEVL an il 1 0 bl Sl )il
Slome DL ST Al Sl Sl cai e Jeges 98 eiead) Jaae OF a4 Sl

.0.804 , 1,
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A A Ol o bl duys 1.1
Jebd Dbl Bsine ot copall UL anhull lpaie n 3 LY as)ald
1(25) o) QW) Jgud) Vs e G5 mbgiy el o BLEY) (s

(LA ) Ayl Ol piie G Japnd! a3t B3 Y1 SOslas A 5h02s :(25) @3y Joutr

Variables Lun LGDB Ll LG LPOP LM Linf
Lun 1 -0.899 -0.896 -0.895 -0.874 0.300 0.595
LGDB -0.899 1 0.979 0.998 0.989 -0.536 -0.621
LI -0.896 0.979 1 0.973 0.993 -0.515 -0.696
LG -0.895 0.998 0.973 1 0.985 -0.552 -0.604
LPOP -0.874 0.989 0.993 0.985 1 -0.555 -0.671
LM 0.300 -0.536 -0.515 -0.552 -0.555 1 0.280
Linf 0.595 -0.621 -0.696 -0.604 -0.671 0.280 1

xl-stat 16,7l p)l ol 2 1 el
Lo dioy il Olpaze G Lopnd) b LY SVles 8 el B5h0ll olis O]

OF ol adle glas Shpadl S 55Ls] OF clad) Joddbt I 0 W iz Aol s il 50l
e 3 Azl anhdl whaze Sy (LUN) alla)l Juame jadd o CIley 58 bl s
O gm 1oy cdorgs 3ol Linf (LM (5pae lsls (Jlay) J) il ¢ ooSH GLYH O
Crn2y mge bl (0.595,058 Ly bl eles dllal Jane e lg) 50 Ld paeld Vs
Cles 8 bLiyl J Lun ) OF s ey .0.3,)05 byl LebesLM 3061 il o
LAY Ol Ak me g (598 bl Sy 0.889 2ai LGDB ) as
CA A gl e el Gy ) i) 2.1

ot gak oty bl U bl B3 n ) 3 el ) e 1AW i) i
JN A el ey 20 ) by ((26) o5 QU gadly ale 2 ST ol

oAl Ul s 2
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A A gl il Ay 2911 @0dl) £(26) @3y Jour

F1 F2 F3 F4 F5 F6 F7

Eigenvalue 5556 0794 0514 0108 0024  0.002  0.001
Variability (%)~ 79.371  11.348  7.347 1545 0340 0035  0.015
Cumulative % 79.371 90718 98.065 _ 99.610 _ 99.950  99.985 100.000

xl-stat 16. gl pdl w2 1 il

Oy « JSU 35adt 0 5.556 (gsludy LsW) on &15 aed 18T OF ez codel Jgudd IS e
IV cxadl) spedl dad o %79.371 aes 2 (LY 2wl 2SL) £ oY1 bl o)
o2l e 28T n Ly collaall Jodar (3 834l a1 leglall e 3L 79 L s5xd G
LU sl ) bl 1 3187 5 s e (Jgdd) Oldans o5 (3 el
Bl S o Gl Ll et OF (o ¢ S sttt e 0.794 Jsle 2510 a5l el
lbas g oY) il ASs Al odn jutady Bl Slaglall 0 9611.348 (59 15U
Bowd (£2£1) Wl JoY1 0! Jo6 a3y o Jilondly i) ddes 3 Ll B3L0) laglas
Oly (D) Bloend Goeisly 890 claey 43155 sor At OF ezt aiag ol sl 2%690.718
ilming olese olen e sl btan (S5 JWLy (SBL i el Oldans s (e
(f241) cpdny 93 Ay
Al Bl Ol gLt et 3.1
At SIS B A S e ) LalSy bl Ll O a5 Lo e ol ) Lol
gl G el e gl (21) y JSa 3 e 2l sy ¢ L
bt AU Olpiaal) gLd! Jsed! ((21) o8y IS8

72.%)

F2 (11.35 %)

-1 -0.75 0.5 -0.25 o 0.25 0.5 0.75 1
F1(79.37 %)

xl-stat 16, zabpl ol 2 jald

117

—
| —



Al Syl 289 Al QAL Joul s3laBYl gadl At B ddde dlys (I faadl)

o b i bt e O ol W OF (ol VI 3815 e gl el JM e e
o Ay Ll O B> LS Lun-Linf- wladl lasbe dwlal 3 agdes Liedl a6
sbimal bl 2y Ala) gy 2aSe BYe Sls O Lo Juy lday 3S ool il Sby Dl
« Lg LLLGDB @iyl 0F W™ alla ) oo Bl 1 blo)l B3 e Ju5 Bpao Blaw (i)
Oy golas¥l sl o 33e W olpadl ada (5T (oY1 01 o Compny (58 Lol LegsLpop
ol o ST n Crgeg S8 bLI) dgmgr ey Mg Bl WL ST n s ddes Bl
Lol
Al Bl O il o Joy g 31,381 dwys 4.1

Ao UISy B ok mogy ol Dbl Bollly SVl Slpad) n g A s 3 o2
1(22) @, JSad I3 e Mag alt LSCas (3 513
(@t D) 31,341 o D85) Luslys :(22) o) S

Observations (axes F1and F2: 90.72 %)

;] 2001
oo 2007
"3 1537 90
in 1590 * o9 - 2008
m - - r - I
s e 200? , 2aP04 42009 20m 2014
@ . 2000 o ol
smmmnad® o
I . " 2010072 2018
o= 058..% »
1SR " iy -“_'fj.a ‘--'al
"FFE 2013
2 .
3 |
£ -4 2 p z 3 4
: F1(79.37 %)

xl-stat 16,7l p)l ol 2yl

OF e gl (3 2l Slginy Sladl p BM o ) codel K2l I3 e Lo
2008 2007 :on aorge Slilamby JoYI ol (S @ alls 2 ST 0SUe il 51331

Lpop. Lg.Ll (LGDB &yl 0f LS (1999, 2002, 2001, 2000 (1998 (1994, 1993,

& sl @ ol 5105y (oW s e orgey 68 Bl U gl Slged) (3 il ST s

118

—
| —



Al Syl 289 Al QAL Joul s3laBYl gadl At B ddde dlys (I faadl)

oS BLYly Ol st gy sedl S¥aas OF am L (a1 o) e by (558 DLyl U
2017 2w 1) 2003 Giw oo Coni)ly i
Y pall 1l (Ol i 1 Sleges &3 2 OF e cald faed) JSls o

o bege Ul ol K o cohpmiall 658 e e 2012 @ z> 2008 olgi
isgestl LI 2007 5> 2002 oo Slgindl o il dsgastl Wl 6,1 sl (3 dslsy ()
o b SLad W dm e Jo J5 g (@) Se e a3 g8 20045 2003 e e 20U
G ey wlplall Caaoy olasYl msd pds G ALl Sladll 3 1S jeal e ey O
A g ) olegall Oy B5lsH
Likyyge W OULL ddeog dulys—2

slasl o S o) XI-stat maby Jlamsal lag Lilyyse U Zdosll SlLas Y shial s s
1(27) o3 QW gt (3t sl dpio gl L) degast plisunl Olpadl Ciog

(Wlyyge) dyyleakt D11 Sllawgll 1(27) o3y Jgur

Ol ) oldalal i ol i el Lo gl R P
Lun 28 2273259 = 2.524288 = 2.408071  0.081468
LGDB 28 22.46339 2347449 2293798  0.341343
L1 28 13.25547 1398394 | 13.61226 = 0.214374
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Lg -0.817 0.980 0.967 1 0.975 -0.362
LPOP -0.746 0.989 0.999 0.975 1 -0.488
Linf 0.105 -0.456 -0.499 -0.362 -0.488 1
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Variabilty (%) ~ 80.042  15.484 3938 0309 0219  0.008
Cumulative % _ 80.042 95526  99.464  99.773 _ 99.992 100.000
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'Pedroni. P, Panel Cointegration: Asymptotic and finite sample properties of pooled times series tests with an
application to the PPP hypothesis, Econometric Theory, 20 (3), 2004, p: 597 - 598.
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! Edward, S. K, How Useful is Okun’s Law? ,Economic Review. Fourth quarter.2007, p75.
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! Dadashova, B, Detrending the Business Cycles: Hodrick-Prescott and Baxter-King Filters, Universidad
Carlos IIT de Madrid, p5.

2 Christophe Hurlin, Valérie Mignon, Une Synthése des Tests de Racine Unitaire sur Donnéesde Panel,
Séminaire Methodologies, France,2005, p2.
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! Revoredo-Giha, C, Leat, Philips M.K., Renwick, Alan W, the relationship between output and
unemployment in Scotland: A regional analysis, LAND ECONOMY WORKING PAPER SERIES,
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Pedroni Residual Cointegration Test

Series: UN LRGDP

Date: 02/09/20 Time: 22:24

Sample: 1990 2017

Included observations: 140

Cross-sections included: 5

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 -1.247200 0.8938 -0.647659 0.7414
Panel rho-Statistic 2.554060 0.9947 1.450933 0.9266
Panel PP-Statistic 4.410036 1.0000 1.880747 0.9700
Panel ADF-Statistic -1.538968 0.0619 -2.515965 0.0059

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

Statistic Prob.
Group rho-Statistic 1.852254 0.9680
Group PP-Statistic 2.306521 0.9895
Group ADF-Statistic -7.901111 0.0000
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'REGIS BOURBONNALIS, Econométrie-Cours et exercices corriges,9° édition, Dunod, Paris, 2015 ,p348.
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! Christophe Hurlin, L’économétrie des données de panel, Modéles linéaires simples, Université
d’Orléans, p20

2 Greene, W., Econometric Analysis, Seventh Edition, Macmillan Publishing Company, New York, 2012,
pp416-417.
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Dependent VVariable: LU

Method: ARDL

Date: 02/17/20 Time: 22:45

Sample (adjusted): 1987 2018

Included observations: 32 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LOPEN LINF LGK LGDB

Fixed regressors: C

Number of models evalulated: 324

Selected Model: ARDL(2, O, 0, O, 0)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LU(-1) 0.633190 0.176854 3.580298 0.0014

LU(-2) -0.202178 0.189072 -1.069318 0.2951
LOPEN -0.042257 0.168195 -0.251238 0.8037
LINF -0.030222 0.023658 -1.277441 0.2132
LGK 0.104718 0.145505 0.719686 0.4784
LGDB -0.420664 0.132534 -3.174000 0.0040
C 11.89776 3.859831 3.082455 0.0049
R-squared 0.957386 Mean dependent var 2.856439
Adjusted R-squared 0.947158 S.D. dependentvar 0.418303
S.E. of regression 0.096157 Akaike info criterion -1.655039
Sum squared resid 0.231152 Schwarzcriterion -1.334410
Log likelihood 33.48063 Hannan-Quinn criter. -1.548760
F-statistic 93.60984 Durbin-Watson stat 2.035197

Prob(F-statistic) 0.000000

Eviews10 gl ol jtaall
o dssie ISS 2350 OF ARDL (2.0.0.0.0) £358 poksy I o 1ag Livbon W ity LS
oS (3 3 i %95.7 L) Jolrs dnd OF 1) Blo] i jlas| Cos aflasY) a- L)
95 4 ol paskl s aliedd paadd OF (oF (3 5ud
1(39) o3y JsdH I35 s ((F-Bound Test) yéud jles) .3

39451 eyl S (39) o3y Jo-r

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 4.465799 10% 22 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37

Eviews10 geby ol 1yl

180

—
| —



Panel vy, TG pliseal g bt Joud Okun &% jlasY Ll ulys )1 fuadll

@Y A 2 e 1T el Faglany et dadl) O oy Sl Y1 s mils colS”
b diin JolSS e AN bl 2o d) Jsdy piad) b j2h) LSe ol gm Lo cogad) LY
%55 %10 WYs Sstams die My (sl sl (3 a5jly BMe) 21 U L)y ladl o
Y% 15%2.55
Ol o 1S 0 V) aAlsh aglg BN semy o ST ey fuglad) ol G BN il
1(40) o3 Jodl (3 B wiladly oY Algh B pin Ll (Wlad) Juas oalegly alizdl

Jislal sl & B s e (40) oy Jgobr

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LOPEN -0.074267 0.307358 -0.241630 0.8110
LINF -0.053115 0.037041 -1.433925 0.1640
LGK 0.184042 0.273621 0.672615 0.5074
LGDB -0.739320 0.101040 -7.317131 0.0000
C 20.91038 2.116731 9.878620 0.0000

EC =LU-(-0.0743*LOPEN -0.0531*LINF + 0.1840*LGK -0.7393*LGDB +
20.9104)
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ECMRegression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LU(-1)) 0.202178 0.119457 1.692467 0.1030
CointEq(-1)* -0.568988 0.100343  -5.670428 0.0000
R-squared 0.544431 Mean dependentvar -0.009080
Adjusted R-squared 0.529245 S.D. dependentvar 0.127935
S.E. of regression 0.087778 Akaike info criterion -1.967539
Sum squared resid 0.231152 Schwarzcriterion -1.875931
Log likelihood 33.48063 Hannan-Quinn criter. -1.937174
Durbin-Watson stat 2.035197
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.051120 Prob. F(2,23) 0.9503
Obs*R-squared 0.141617 Prob. Chi-Square(2) 0.9316
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W e s Breusch- Pagan - Godfrey. L) Ledsezad @ opld) uild jlast 2.5

1(43) 03 QU1 Jad) (3 dmge axils iS5y oLl

Breusch- Pagan - Godfrey. ylus-! gl :(43) o8y Jgutr

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic
Obs*R-squared
Scaled explained SS

1.074447 Prob. F(6,25)
6.560116 Prob. Chi-Square(6)
2.430094 Prob. Chi-Square(6)

0.4040
0.3634
0.8762
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Date: 02/28/20 Time: 16:48
Sample: 1985 2018
Included observations: 32
Q-statistic probabilities adjusted for 2 dynamic regressors

Autocorrelation

Partial Correlation

AC PAC

Q-Stat

Prob*

_-______-__-_._____l__-__-__I__-__I__-_______

_-__I__-__.____.__I__.__-_____.__-__.__-_______

ONOO OB WN -

©

10
11
12
13
14
15
16

-0.028 -0.028
-0.030 -0.031
-0.093 -0.095
-0.139 -0.147
0.099 0.085
-0.136 -0.153
0.090 0.065
-0.068 -0.085
-0.150 -0.158
-0.047 -0.103
-0.181 -0.191
0.098 -0.016
-0.095 -0.171
0.026 -0.063
-0.011 -0.134
0.106 0.095

0.0280
0.0611
0.3833
1.1299
1.5245
2.2959
2.6470
2.8560
3.9191
4.0289
5.7267
6.2492
6.7673
6.8068
6.8144
7.5812

0.867
0.970
0.944
0.890
0.910
0.891
0.916
0.943
0.917
0.946
0.891
0.903
0.914
0.942
0.963
0.960
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6
Series: Residuals
5 Sample 1987 2018
Observations 32
4 - Mean -5.55e-17
Median 0.018594
3| Maximum 0.167097
Minimum -0.143510
5 Std. Dev. 0.086351
7 Skewness 0.000832
Kurtosis 2.213840
1 |
Jarque-Bera  0.824067
0 Probability 0.662302
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15
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UN UNGAP LRGDP RGDPGAP ane Country obs UN UNGAP LRGDP RGDPGAP  ane Country obs
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11.34595 -0.51596 1.69E+11 -8.6E+09 2004 MAR 99 13.53046 3.152211 2.72E+11 -2.3E+11 1990 TUN 29
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9.367196 0.202804 2.04E+11 -8E+09 2008 MAR 103 15.66882 0.857178 1.08E+11 -54E+10 1994 TUN 33
9.187733 -0.08773 2.11E+11 -6.8E+09 2009 MAR 104 15.88328 0.500723 8.59E+10 -3E+10 1995 TUN 34
9.160066 -0.10007 2.16E+11 -4.3E+09 2010 MAR 105 15.97535 0.088648 7.04E+10 -1.1E+10 1996 TUN 35
9.296702 -0.3867 2.19E+11 3.84E+09 2011 MAR 106 15.96071 -0.02071 6.1E+10 2.17E+09 1997 TUN 36
9.609149 -0.61915 2.19E+11 1.07E+10 2012 MAR 107 15.8559 0.099098 5.64E+10 9.77E+09 1998 TUN 37
10.10505 -0.87505 2.15E+11 2.5E+10 2013 MAR 108 15.67728 0.322718 5.56E+10 1.45E+10 1999 TUN 38
10.78585 -1.08585 2.07E+11 3.97E+10 2014 MAR 109 1544218 0.257816 5.77E+10 1.57E+10 2000 TUN 39
11.64425 -1.98425 1.94E+11 6.39E+10 2015 MAR 110 15.17117 -0.07117 6.18E+10 1.44E+10 2001 TUN 40
12.66209 -3.26209 1.76E+11 8.43E+10 2016 MAR 111 14.88739 0.412606 6.72E+10 1E+10 2002 TUN 41
13.80137 -4.46937 1.55E+11 1.16E+11 2017 MAR 112 14.61328 -0.10328 7.34E+10 7.47E+09 2003 TUN 42
14.99147 4.659868 1.31E+11 -1E+11 1990 LBY 113 14.37538 -0.13538 8E+10 596E+09 2004 TUN 43
16.11706 4.05694 1.08E+11 -7.6E+10 1991 LBY 114 14.19923 -1.32923 8.65E+10 2.42E+09 2005 TUN 44
17.10943 2.309567 8.66E+10 -5.3E+10 1992 LBY 115 14109  -1.599 9.27E+10 8.6E+08 2006 TUN 45
17.94044 1.420559 6.84E+10 -3.8E+10 1993 LBY 116 14.11556 -1.75556 9.84E+10 1.51E+09 2007 TUN 46
18.60503 1.220974 5.36E+10 -2.5E+10 1994 LBY 117 14.2138 -1.7738 1.03E+11 9.68E+08 2008 TUN 47
19.11234 -0.45534 4.24E+10 -1.7E+10 1995 LBY 118 14.38106 -1.09106 1.07E+11 4.8E+08 2009 TUN 48
19.48376 0.397245 3.44E+10 -6.5E+09 1996 LBY 119 14.57693 -1.52693 1.09E+11 1.95E+09 2010 TUN 49
19.73607 -0.10807 2.93E+10 1.43E+09 1997 LBY 120 14.7501 3.579896 1.1E+11 -8.8E+08 2011 TUN 50
19.89007 -0.27507 2.66E+10 6.53E+08 1998 LBY 121 14.83399 2.796014 1.09E+11 4.6E+09 2012 TUN 51
19.96545 -0.34245 2.59E+10 1E+10 1999 LBY 122 14.79779 1.132207 1.06E+11 1.1E+10 2013 TUN 52
19.97917 -0.17217 2.68E+10 1.14E+10 2000 LBY 123 14.6387 0.419299 1E+11 1.99E+10 2014 TUN 53
19.94475 -0.63075 2.9E+10 5.1E+09 2001 LBY 124 14.36521 0.854795 9.24E+10 2.9E+10 2015 TUN 54
19.87399 -0.58299 3.22E+10 -1.2E+10 2002 LBY 125 13.99  1.520004 8.25E+10 4.02E+10 2016 TUN 55
19.7724 0.557605 3.63E+10 -1E+10 2003 LBY 126 13.53431 1.845689 7.09E+10 542E+10 2017 TUN 56
19.63963 -0.12263 4.1E+10 -7.8E+09 2004 LBY 127 13.03459 -2.11859 5.83E+10 -5.3E+10 1990 MRT 57
19.48092 0.512075 4.59E+10 1.48E+09 2005 LBY 128 12.54572 -1.70072 4.61E+10 -4E+10 1991 MRT 58
19.30031 0.13069 5.05E+10 4.45E+09 2006 LBY 129 12.10141 -1.20741 3.52E+10 -2.9E+10 1992 MRT 59
19.10692 0.188083 5.45E+10 1.3E+10 2007 LBY 130 11.71837 -0.70937 2.6E+10 -2E+10 1993 MRT 60
18.91119 -0.04019 5.74E+10 2.98E+10 2008 LBY 131 11.40122 -0.63722 1.85E+10 -1.2E+10 1994 MRT 61
18.72545 -0.44245 5.89E+10 4.11E+09 2009 LBY 132 11.1475 -0.0675 1.29E+10 -6.2E+09 1995 MRT 62
18.56163 0.054368 5.91E+10 1.56E+10 2010 LBY 133 10.94836 0.003641 8.81E+09 -1.8E+09 1996 MRT 63
18.42722 -2.63422 5.81E+10 -2.3E+10 2011 LBY 134 10.79429 -0.11429 6.07E+09 6.91E+08 1997 MRT 64
18.33026 0.699737 5.61E+10 2.58E+10 2012 LBY 135 10.67582 0.104176 4.4E+09 2.55E+09 1998 MRT 65
18.25246 0.48854 5.3E+10 1.25E+10 2013 LBY 136 10.58233 0.31467 3.55E+09 3.94E+09 1999 MRT 66
18.18251 0.305495 4.92E+10 -8E+09 2014 LBY 137 10.50423 0.087768 3.28E+09 4.18E+09 2000 MRT 67
18.11399 0.243015 4.49E+10 -1.7E+10 2015 LBY 138 10.4351 01799 3.4E+09 4.21E+09 2001 MRT 68
18.04353 0.379466 4.06E+10 -1.4E+10 2016 LBY 139 10.36938 0.147623 3.76E+09 3.89E+09 2002 MRT 69
17.97022 -0.28622 3.62E+10 1.88E+09 2017 LBY 140 10.30331 0.314689 4.26E+09 3.85E+09 2003 MRT 70

(Hodrick- HP geiiys plassals UL 85 @ slasY absll Ol Joud) o) o gaill L) 2 el
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Panel unit root test: Summary

Series: D(UN)

Date: 04/16/20 Time: 03:33

Sample: 1990 2017

Exogenous variables: Individual effects

User-specified lags: 1

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

Panel unit root test: Summary

Series: UN

Date: 04/16/20 Time: 03:32

Sample: 1990 2017

Exogenous variables: Individual effects

User-specified lags: 1

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

Cross- Cross-
Method Statistic _Prob.** _sections _ Obs Method Statistic _Prob.™ _sections __ Obs
Null: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -14.0682  0.0000 5 125 Levin, Lin & Chu t* -17.4778  0.0000 5 130
Null: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  -11.6668  0.0000 5 125 Im, Pesaran and Shin W-stat -16.6168  0.0000 5 130
ADF - Fisher Chi-square 98.0864  0.0000 5 125 ADF - Fisher Chi-square 88.1206  0.0000 5 130
PP - Fisher Chi-square 27.0644  0.0025 5 130 PP - Fisher Chi-square 12.8293  0.2334 5 135
Al
Panel unit root test: Summary Panel unit root test: Summary
Series: D(RGDPGAP) Series: RGDPGAP
Date: 04/16/20 Time: 03:35 Date: 04/16/20 Time: 03:35
Sample: 1990 2017 Sample: 1990 2017
Exogenous variables: Individual effects Exogenous variables: Individual effects
User-specified lags: 1 User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test Balanced observations for each test
Cross- Cross-
Method Statistic  Prob.”™ sections  Obs Method Statistic  Prob.™ sections  Obs
Null: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 2.32846  0.9901 5 125 Levin, Lin & Chu t* 6.78683  1.0000 5 130
Null: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat ~ 1.46007  0.9279 5 125 Im, Pesaran and Shin W-stat ~ 3.42210  0.9997 5 130
ADF - Fisher Chi-square 13.2679  0.2091 5 125 ADF - Fisher Chi-square 741762  0.6855 5 130
PP - Fisher Chi-square 27.2232  0.0024 5 130 PP - Fisher Chi-square 16.0711  0.0976 5 135
Al
Panel unit root test: Summary Panel unit root test: Summary
Series: LRGDP Series: D(LRGDP)
Date: 04/16/20 Time: 03:36 Date: 04/16/20 Time: 03:37
Sample: 1990 2017 Sample: 1990 2017
Exogenous variables: Individual effects Exogenous variables: Individual effects
User-specified lags: 1_ ) ] User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test Balanced observations for each test
Cross- Cross-
Method Statistic  Prob.™ sections Obs Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -5.75238  0.0000 5 130 Levin, Lin & Chu t* -10.5685  0.0000 5 125
Null: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  -4.25075  0.0000 5 130 Im, Pesaran and Shin W-stat  -11.4173  0.0000 5 125
ADF - Fisher Chi-square 57.8872  0.0000 5 130 || ADF - Fisher Chi-square 61.9088  0.0000 5 125
PP - Fisher Chi-square 115054 03195 5 135 || PP - Fisher Chi-square 915286 05177 5 130
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Panel unit root test: Summary

Series: D(UNGAP)

Date: 04/16/20 Time: 03:44

Sample: 1990 2017

Exogenous variables: Individual effects
User-specified lags: 1

Balanced observations for each test

Newey-West automatic bandwidth selection and Bartlett kernel

Panel unit root test: Summary

Series: UNGAP

Date: 04/16/20 Time: 03:38

Sample: 1990 2017

Exogenous variables: Individual effects
User-specified lags: 1

Balanced observations for each test

Newey-West automatic bandwidth selection and Bartlett kernel

Cross- Cross-
Method Statistic  Prob.** sections  Obs || Method Statistic sections  Obs
Null: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -400806 0.0000 5 125 || Levin, Lin& Chu't 0.69498 5 130
Null Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  -5.38395  0.0000 5 125 || I, Pesaran and Shin W-stat  -1.9064 5 130
ADF - Fisher Chi-square 532092 00000 5 125 || ADF - Fisher Chi-square 254318 5 130
PP - Fisher Chi-square 94105 00000 5 130 ||| PP-FisherChi-square U0 008 5 20 W
. At A Lo a -
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D dent V; ble: D{UN .
Meef:;‘d:e;an;r:_aeait Sc‘]uar]es Dependent Variable: D(UN)
Date: 04/16/20 Time: 03:21 Method: Panel Least Squares
Sample (adjusted): 1991 2017 Date: 04/16/20 Time: 03:19
geriﬁd?v::_'ude‘_ﬂifd a5 Sample (adjusted): 1991 2017
rOSsS~-S ons ncludeda: . H .
Total panel (balanced) cbservations: 135 E?g:gz:;ﬁg‘:se?njzded 5
Variable Coefficient  Std. Error  t-Statistic Prob. Total panel (balanced) observations: 135
C -0.067126 0.048385  -1.359246 0.1764 Variable Coefficient Std. Error t-Statistic Prob.
D(LRGDP) -0 999553 0.454874 =2. 197429 0.0298
— c -0.066732  0.050882 -1.311504  0.1919
Effects Specification D(LRGDP) _0.061477  0.450825 -2.132707  0.0348
Cross-section fixed (dummy variables)
R-squared 0.033068 Mean dependent var -0.056791
m&:‘i:ﬂ’?_squam g"‘];;;;; g%a’:jgsgﬁggﬁn;fr 'g-ggzg_: Adjusted R-squared 0.025798 S.D. dependent var 0.596454
" y P L ; S.E. of regression 0.588710  Akaike info criterion 1.792939
i OoTaNs3  Qhkaike info criterion 1 hevass || Sum squared resid 4609514  Schwarz criterion 1.835981
Log likelihood -112.8832 Hannan-Quinn criter. 1.813705 || Log likelihood -119.0234 Hannan-Quinn criter. 1.810430
F-statistic 3.423331 Durbin-Watson stat 0.055971 || F-statistic 4.548437 Durbin-Watson stat 0.051133
Probi(F-statistic) 0.006148 Prob(F-statistic) 0.034786
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Dependent Variable: D({LMN)
Method: Panel EGLS (Cross-section random effects)
Date: 04M16/20 Time: 03:22
Sample (adjusted): 1991 2017
Pernods included: 27
Cross-sections included: 5
Total panel (balanced) observations: 135
Swamy and Arora estimator of component variances
“Variable Coefficient Sitd. Ermor t-Statistic Prob.
c -0.067023 0.099212 -0.675551 0.5005
D{LRGDP) -0 989619 0.450382 -2 197288 0.0297
Effects Specification
sSD. Rho
Cross-section random 0. 182415 0.1018
Idiosyncratic random 0.571189 0.8981
Weighted Statistics
R-sguared 0.035279 Mean dependent var =-0.028171
Adjusted R-sguared 0.028026 S5.D. dependent var 0.577236
S.E. of regression 0.569090 Sum squared resid 43 07380
F-statistic 4. 863756 Durbin-Watson stat 0054596
Prob(F-statistic) 0.029144
Unweighted Statistics

R-sguared 0033040 Mean dependent wvar 0056791
Sum sguared resid 465.09649 Durbin-VWatson stat 0051110
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Dependent Variable: UNGAP Dependent Variable: UNGAP
B‘E:e“‘:‘du‘;f':g‘g '-?lf“t S‘;ﬂ'gs Method: Panel Least Squares
ate: ime: 03: . .-
Sample: 1990 2017 Date: 04/16/20 Time: 03:11
Periods included: 28 Sample: 1990 2017
Cross-sections included: 5 Periods included: 28
Total panel (balanced) observations: 140 Crossssections included: 5
Variable Coefficient  Std. Error t-Statistic Prob. Total paned (batancad) cbsenaions: 140
c 4 52E-13  0.140181 -1.09E-12  1.0000 Variable Coefficient  Std. Eror  -Sfafistic  Prob.
RGOPGAP 0.381966 0376605 -1.014235 03123
— c -140E-13 0142347 -0.83E-13  1.0000
Effects Specification RGDPGAP 0307240 0361995 -0.848740  0.3975
Cross-section fixed (dummy variables) = |
R-squared 0.005193 Mean dependent var -3.99E-14
R-squared 0063198 Mean dependentvar ~ -8.99E-14 || Adjusted R-squared -0.002016 S.D. dependent var 1.682572
gdé"%::;;ﬂ ?-gﬁg i&k‘fﬁ;ﬂ;m ;ggﬁg SE. of regression 1684267  Akaike info criterion 3.804721
Sum squared resid 3686466 Schwarz criterion 4017858 || | Sum squared resid 3914725 Schwarz criterion 3.936745
Log likelihood -266.4251 Hannan-Quinn criter. 3943019 | | Log likelihood -270.6305 Hannan-Quinn criter.  3.911798
F-statistic 1.807962 Durbin-Watson stat 0.694143 || | F-statistic 0.720359 Durbin-Watson stat 0.651499
Proby(F-statistic) 0.115412 ProbF-statistic) 0.397496
d ginall Oyl csj.é JURY:]
Dependent Variable: UNGAP
Method: Panel EGLS (Cross-section random effects)
Date: 04/16/20 Time: 03:16
Sample: 1990 2017
FPenods included: 28
Cross-sections included: 5
Total pana! (balanced) observations: 140
Swamy and Arora estimator of component variances
“Wariable Coefficrent Std. Ermor t=-Statistic Prob.
{ o -1.47E-13 0227744 -5 46E-13 10000
RGDPGAP -0.351700 D. 358590 -0. 954179 0. 3417
Effects Specification
sS.D. Rho
Cross-section random 0401351 00553
Idiosyncratic random 1.658642 0. 9447

Weighted Statistics

R-sguared
Adjusted R-sguared
S.E. of regression

000G SS9

Mean dependent var
S.D. dependent var
Sum sqguared resid

-5 5S3IE=-14
1.
3IFTT.ZF218
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Hausman-H
Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

F-statistic 0916077 Dwurbin-Watson stat 0677255
Prob( F-statistic) 0._340181

Urnweighted Statistics
R-sguared 0005084 Mean dependent var -8.99E-14
Sum sguared resid 391.5153 Durbin-Watson stat 0652703
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Breusch and Pagan-LM

Lagrange multiplier (LM) test for panel data

Date: 04/17/20 Time: 02:04
Sample: 1990 2017
Total panel observations: 135

Probability in ()

Test Summary Chi-Sq. Statistic ~ Chi-Sq. d.f. Prob.
Null (no rand. effect) Cross-section Period Both
Cross-section random 0.024267 1 08762 Alternative One-sided One-sided
Breusch-Pagan 4.705885 6.713395 11.41928
(0.0301) (0.0096) (0.0007)
Cross-section random effects test comparisons: Honda 2.169305 2.591022 3.366059
(0.0150) (0.0048) (0.0004)
Variable Fid  Random  Var(Diff)  Prob. King-Wu 2.169305 2.591022 2.965621
(0.0150) (0.0048) (0.0015)
GHM - - 11.41928
D(LRGDP) -0.999553  -0.989619  0.004066  0.8762 . . (0.0012)
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Hausman-H Breusch and Pagan-LM

Lagrange multiplier (LM) test for panel data
Date: 0417/20 Time: 05:04
Correlated Random Effects - Hausman Test Sample: 1990 2017
Equation: Untitled Total panel observations: 140
Test cross-section random effects Probability in ()
Test Summary Chi-Sq. Statistic  Chi-Sq. d.f. Prob. | Mull (no rand. effect) Cross-section Period Both
Alternative One-sided One-sided
Cross-section random 0.153355 1 0.6953
Breusch-Pagan 1.012311 1.16E-06 1.012312
(0.3143) (0.9991) (0.3143)
Cross-section random effects test comparisons: Honda 1.006137 -0.001078 0.710885
(0.1572) (D.5004) (0.23B6)
Variable Fixed Random  Var(Diff.) Prob. | King-Wu 1.006137  -0.001076  0.838587
{0.1572) (0.5004) (0.1740)
RGDPGAP -0.381966  -0.351700  0.005973  0.6953| GHM - - 1.m231
- - (0.3079)

A Sl Dl Lyl 5 03y gouke
ssadl ¢ LGDB il

Null Hypothesis: LGDB has a unit root
Exogenous: Constant, Linear Trend

Null Hypothesis: LGDB has a unitroot
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxiag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1435541 09595 Augmented Dickey-Fuller test statistic -1.651426  0.7499
Test critical values: 1% level -2.636901 Test critical values: 1% level -4.262735
5% level -1.951332 5% level -3.552973
10% level -1.610747 10% level -3.209642

Null Hypothesis: LGDB has a unit root
Exogenous: Constant

Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.224628 0.9255
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
D(LGDB) g4
Null Hypothesis: D(LGDB) has a unit root Null Hypothesis: D(LGDB) has a unit root
Exogenous: None Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.901728  0.0000 Augmented Dickey-Fuller test statistic -5.061026  0.0002
Test critical values: 1% level -2.639210 Test critical values: 1% level -3.653730
5% level -1.951687 5% level -2.957110
10% level -1.610579 10% level -2.617434
Null Hypothesis: D(LGDB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.109229 0.0013
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
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Null Hypothesis: LU has a unit root Null Hypothesis: LU has a unitroot
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxiag=8)
t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.780957  0.8114 Augmented Dickey-Fuller test statistic -2.507808  0.3225
Test critical values: 1% level -3.646342 Test critical values: 1% level -4.262735

5% level -2.954021 5% level -3.5652973

10% level -2.615817 10% level -3.209642

Null Hypothesis: LU has a unitroot
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.258892 0.5852
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747

DU) &4 &

Null Hypothesis: D(LU) has a unit root Null Hypothesis: D(LU) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxag=8) Lag Length: 0 (Automatic - based on SIC, maxag=8)
Statistic ~ Prob.* tStatistic ~ Prob.*

Augmented Dickey-Fuller test statistic -4.440827  0.0067 Augmented Dickey-Fuller test stafistic 4447171 0.0013
Test critical values: 1% level 4213211 Testcritical values: 1% level -3.663730

5% level -3.557759 5% level -2.957110

10% level -3.212361 10% level -2617434

Null Hypothesis: D(LU) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.501550 0.0001
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
Null Hypothesis: OPEN has a unit root Null Hypothesis: OPEN has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.391499 05744 Augmented Dickey-Fuller test statistic -1.703667  0.7270
Test critical values: 1% level -3.646342 Test critical values: 1% level -4.262735
5% level -2.954021 5% level -3.552973
10% level -2.615817 10% level -3.209642

Null Hypothesis: OPEN has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.000821 0.6752
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
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Null Hypothesis: D(OPEN) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Null

S\

D(OPEN) & ,4

Hypothesis: D(OPEN) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5593572 0.0001 Augmented Dickey-Fuller test statistic -5.776767 _ 0.0002
Test critical values: 1% level -3.653730 Test critical values: 1% level -4.273277
5% level -2.957110 5% level -3.557759
10% level 2617434 10% level -3.212361
Null Hypothesis: D(OPEN) has a unitroot
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.594664 0.0000
Testcritical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
Null Hypothesis: LGK has a unit root
Exogenous: Constant Null Hypothesis: LGK has a unit root
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=8)
t-Statistic Prob.*
t-Statistic Prob.*
?”q:ne.?.te(: D'fkerF“”e”?i/tTtat'lst'c ggiggjg 0789 ) ymented Dickey-Fuller test statistic 1657676 07472
esteritical values: o Eve e Test critical values: 1% level -4.262735
5% level -2.954021 5% level -3.552973
10% level -2.615817 10% level -3.209642
Null Hypothesis: LGK has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.391044 0.7911
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
D(LGK) &5,
Null Hypothesis: D(LGK) has a unit root Null Hypothesis: D(LGK) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8) Lag Length: 1 (Automatic - based on SIC, maxag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.074728  0.0003 Augmented Dickey-Fuller test statistic -5.607117 __ 0.0004
Test critical values: 1% level -3.661661 Test critical values: 1% level -4.284580
5% level -2.960411 5% level -3.562882
10% level -2.619160 10% level -3.215267
Null Hypothesis: D(LGK) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.066657 0.0000
Testcritical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
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Spdl ¢ LINF alddy

Null Hypothesis: LINF has a unit root Null Hypothesis: LINF has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxiag=8)
t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.483665  0.1284 Augmented Dickey-Fuller test statistic -2.767461 _ 0.2185
Test critical values: 1% level -3.646342 Test critical values: 1% level -4.262735

5% level -2.954021 5% level -3.552973

10% level -2.615817 10% level -3.209642

Null Hypothesis: LINF has a unit root
Exogenous: None

Lag Length: 1 (Automatic - based on SIC, maxiag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.059620 0.2551
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579

D(LINF) 3,4 &

Null Hypothesis: D(LINF) has a unit root Null Hypothesis: D(LINF) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=8) Lag Length: 0 (Automatic - based on SIC, maxiag=8)
t-Statistic ~ Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.047119  0.0000 Augmented Dickey-Fuller test statistic -7.924198  0.0000
Test critical values: 1% level -3.653730 Test critical values: 1% level -4.273277

5% level -2.957110 5% level -3.557759

10% level 2617434 10% level -3.212361

Null Hypothesis: D(LINF) has a unit root
Exogenous: None

Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.162841 0.0000
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
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@A Al Joul Ldo gl Ll ULy 6 43, 3ok

Hpliciiy

ind HiE] gl ALl SR ) g gl el

1990 197 265E+11 644542 6.69E+10 25012367 11.415656 16.65253
1991 225 262E+11 675499 B.36E+10 26554329 20802199 2583639
1992 2438 267E+11 7004053 6.47E+10 27181094 3127488 3166966
1993 2623 261E+11 7300262 6.27E+10 27786259 7.2966411 20.54033
1994 2174 259E+11 7594034 6.36E+10 28362253 15.704839 29.04766
1995 3184 269E+11 7847493 6.52E+10 28904298 94635819 297793
1996 26611 28E+11 8095011 B.44E+10 29411415 14644646 18.679%08
1997 2543 283E+11 8298430 B.34E+10 29836830 18.259475 5733523
1998 26702 297E+11 8307767 6.79E+10 3033572 19.57262 4.950162
1999 28311 307E+11 8719362 6.88E+10 30785613 13.947174 2645511
2000 2977 3.18E+11 8930844 7.16E+10 31183660 14.131503 0339163
2000 213 3BE+11 9157772 T74E+10 31592153 S4.051409 4.225%8
2002 259 346E+11 9379025 8.53E+10 31995046 18.052115 1.418302
2003 2372 3TIE+11 9598651 9.08E+10 32403514 16.306156 4.268954
2004 1785 367E+11 9819838 973E+10 326310% 10451223 3%18
2005 1527 4AE+11 10042331 1.03E+11 33268437 11.693604 1.38247
2006 1227 4ATE+11 10254769 1.06E+11 33777915 19.644777 2311499
2007 1379 43E+11 10460259 1.16E+11 34300076 23.090739 3.678%6
2008 1133 441E+11 10661124 1.27E+11 34860715 16.037082 4658591
2009 1016 449E+11 10861377 1.42E+11 35465760 48408351 573706
2000 996  465E+11 11136913 15E+11 36117637 13.548432 3911062
201 996 478E+11 11358846 1.54E+11 3681%5 19.907003 4524212
2012 1097 4ME+11 11507754 1.69E+11 37565847 10.936917 8.891451
2013 982 5.08E+11 12064551 1.83E+11 38308562 B.409%9% 324239
2014 106 S27E+11 11642537 1.95E+11 39113313 14.423674 291697
2015 112 S4TE+11 11796733 206E+11 30871628 0.297131 4784447
2016 102 565E+11 11937169 2.06E+11 40606052 08157745 B.397695
2007 10129 574E+11 12106254 207E+11 41318142 8.3808%5 5591116
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
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2002
2003
2004
2005
2006
2007
2008
2009
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16.68267 4.62E+10 2533369 1.316E+10 8232797

16.822
16.567
16.659
16.526
16.384
1

48E+10 2600202 1.372E+10 8417684
5.18E+10 2676089 1.657E+10 8603225
5.20E+10 2765457 1.571E+10 8784888
546E+10 2850231 1.609E+10° 8956596
559E+10 2933002 1.874E+10° 9113975
599E+10 3010727 1.988E+10° 9256037
6.3E+ 10

6.62E+ 10
T.02E+ 1
.35+
T62E+
13+

1

1

1

1

10 3085475 2.122E+

1

1

1

1

1
8.09E+1

1

1

1

1

1

1

1

1

1

1

0 9384152
(0 3138035 2.244E+10 9499395
03190443 2.339E+10 9603742
0 3241083 222E+10 9699197
0 3286010 2.293E+10 9785701
0 3329553 2402E+10 9864326
0 3372402 2839E+10 9939678
8.59E+10 3414989 3.196E+10 10017601
8.89E+10
9.36E+10
9.99E+10
1
1
1
1
1
1

1.04E+

3457679 3.24E+10 10102482
3544025 3.502E+1
3631640 3.966E+1
3709100 4.645E+1
3723954 451E+1
3806365 4.661E+
3877075 4.923E+
3977263 4.909E+
4005573 5.044E+
4029974 5.286E+
4060986 4.784E+
4083135 4.629E+
4100734 4491E+

=)

0196136

=)

0298087

=}

0407336
07E+

o

1

1

1

1
1. 10521834
111E+ 10639931
1.00E+ 10761467
1.13E+ 1
11A7E+ 1
1.2E+11 1
121E+1 1
1.23E+1 1
1

1.25E+1

(886668
1014558
143908

1

1273661
1403248
1632127

1
1
1
1
1
1
1
1

o o o o o o o o

gl g pd
7.64850633
5.80264389
8.32827071
6.13560093
8.06822957
6.57009403
13.3494271
16.5048177
544169118
18.8719967
14.1385908
18.3672412
310810755
473964797
8.15543613
11.1695287
11.7673356
13.37468
13.3314698
12.85380%4
11.7544815
9.58076538
8.06566316
6.24244038
7.9468299
541253975
8.04016151
11.9644084

sl
6.545293
8.193715
5.824345
3.974956
4.733231
6.24415
3.725145
3652026
3125366
2690125
2.962308
1983333
2121033
2.112592
363228
2017786
3225053
2.966944
4.345028
3664903
3341776
3.544029
5138117
5.798545
4931735
4857182
3711015
5.329273
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Al
164
173
16
15.9
19.444
229
18.1
16.9
19.12
13.94
13.58
1246
11.59
11.92
10.83
11.01
9.67
9.56
9.57
91
9.06
8.91
8.99
9.23
9.7
9.66
94
9.332

cﬁ\.ﬂ\
9.82E+10
1.05E+11
1.03E+11
1.02E+11
1.13E+11
1.07E+11
1.2E+11

14E+11
1.45E+1
1.53E+1
1.61E+11
1.66E+11
1.79E+11
1.85E+1
1.96E+1
2.04E+11
212E+11
2.23E+11
2.3E+11
24E+11
247E+11
2.58E+11
261E+11
271E+1

ol Cliby

AL g o S I o g g p

7668712
7839376
8090429
8324223
8449848
8755180
8861257
9131262
9310625
9553681

367E+11
3.96E+11
392E+11
3.88E+11
4.18E+11
4.16E+11
4 4TE+11
443E+11
4.T4E+11
4.82E+11
9775120 4.91E+11
9952465 5.1E+11
10088084 5.28E+11
10364550 5.73E+11
10587149 6.07E+11
10736525 6.2E+11
10844449 6.6E+11
11011050 7.08E+11
11151236 7.91E+11
11354732 8.15E+11
11552940 8.28E+11
11751089 8.83E+11
11795977 9.12E+11
12003223 9.48E+11
12198022 9.6E+11
12357082 9.78E+11

24879136 21.47846
25336862 16.80284
25791494 9.258569
26237417 7.943648
26667048 10.17863
21075232 7.044226
27460603 6.575307
27825901 16.19076
28175263 6.037737
28514798 10.23928
28849621 8.444173
29181832 18.11436
29512368 10.31588
29843937 7.866025
30179285 8.353981
30521070 14.05838
30869346 18.08861
31225881 17.54713
31596855 13.31148
31989897 7.006974
32409639 4.195406
32858823 6438346
33333789 4.518011
33824769 3.088163
34318082 6.19965
34803322 5.690502

12541812 1.03E+12 35276786 4.736323
12714484 1.06E+12 35739580 5.498416

6.782594
7.986166
5.740247
5183114
5.141672
6.123582
2.986809
1.038199
2753113
0684783
1.894635
0619802
2.79562
167734
1493444
0.982642
3.284762
2.042085
3707317
0.994826
0.987355
0.914611
1.287129
1.872321
0.44287
1.557907
1635311
0.754663
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Al
10.845
10.845
10.894
11.009
10.764
11.08
10.952
10.68
10.78
10.897
10.592
10.615
10.517
10.618
10.551
10.583
10.596
10.292
10.182
10.066
10.177
10.122
10.1
10.075
10.024
9.851
9.843
9.877

Ll 5o Sy

sl

5.7TE+09
5.8E+09
5.91E+09
6.26E+09
6.06E+09
6.66E+09
7.05E+09
6.76E+09
6.95E+09
7.49E+09
7.45E+09
7.6E+09
7.65E+09
8.11E+09
8.58E+09
9.35E+09
1.11E+10
1.14E+10
1.15E+10
1.14E+10
1.2E+10
1.25E+10
1.33E+10
1.41E+10
1.49E+10
1.51E+10
1.54E+10
1.59E+10

ALdall 5l a S TY)

585149 1.88E+09
601341 1.7E+09
618031 1.55E+09
635055 1.63E+09
654138 1.56E+09
673124  1.8E+09
694664 1.95E+09
718913  1.91E+09
743583 2.05E+09
768491 2.23E+09
795035 2.36E+09
818494 2.44E+09
842526 2.49E+09
866994 2.97E+09
892063 3.5E+09
917731 4.14E+09
943077 3.87E+09
969581 4.2E+09
997072 4.48E+09
1025852 4.3E+09
1055829 4.79E+09
1086950 5.27E+09
1119569 6.22E+09
1156418 6.28E+09
1194603  6E+09
1234381 6.01E+09
1272883 5.93E+09
1312118 6.48E+09

Ol alas
2030140
2085202
2141445
2199791
2261403
2327075
2397245
2471598
2549223
2628803
2709359
2790729
2873228
2957117
3042823
3130720
3220653
3312665
3407541
3506288
3609543
3717672
3830239
3946170
4063920
4182341
4301018
4420184

pdail
6.600226
5.628667
10.14182
9.370344
4.128259
6.543791
4.681306
4.625347
8.031667
4.074176
3.254067
4.714896
3.895705
5.151902
10.36762
12.12565
6.241033
7.254108
7.346635
2.22092
6.283541
5.68632
4.902427
4.129102
3.534369
3.254721
147171
2.254271
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