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Abstract:

This study aims to analyze the relationship between the knowledge economy and financial
development in a group of countries that lead the Knowledge Economy Index. A panel data
econometric model is employed, covering the period from 1996 to 2023. Several knowledge
economy indicators are used as explanatory variables, while financial development is represented
by a composite index constructed using Principal Component Analysis (PCA), which integrates
broad money supply and domestic credit to the private sector.

The study finds a strong and statistically significant positive relationship between most
components of the knowledge economy and financial development. Specifically, higher education
contributes to building human capital capable of supporting financial innovation; research and
development foster the creation of new and innovative financial instruments; and information and
communication technologies enhance the digital infrastructure of the financial sector. Contrary to
expectations, the governance indicator shows a negative relationship with financial development.
This is attributed to the fact that advanced economies already possess high levels of governance,
which diminishes the marginal impact of further improvements on the financial system.

Keywords: Knowledge economy; Financial development; Knowledge-leading countries; Panel
data; Principal Component Analysis (PCA)
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Lo cpulel 3 ianny peiose Ll ) I3 et il e e Sl ) e g s
S5l 21 gk sl ped agn ale gy cainall b A pnally Blgall Clisinn gy b paliy

: okailly Gl yige e

skailly Gl yaga 3(31.2) J<ad
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Joanall citlgl) (& lShai¥ly (INT) cup) aladiul (gdse (b Daimay U L) aufll Dedas
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

Gl gl a)pal) £ S Cinaal

o BN Jsall (e A5 6 3 AL Apaiill kit b A pudl) bl g0 Ay I Al all 028 Cargs
(Bantal) ASlaal) (A paY) Bantiall LS cchpailal ¢ osiges dgaadl) 13 Abiciall A8 jmall sl
«(Panel data)JiL » 3o Jlexinls Luhyall z3sai pad 23,2023 N 1996 4w (e 8580 . (g illy
Stata 17zl Gukn
tdal) 7 igal waas L1
A0 Aabeall 33y Auahall 7 3ges S
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S5ins PCA Aol LS all st ey 45 liam o iSpa a5 sy AL Auaill yiige :FD
et () (ke
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(el ) Jlan] (e %) palall g Waill ) asiall sl (L) :DCP

Cane (5ing PCA gl LSl a Fiyhay 42 Loam i Spa e s ¢ AuSsall 5 :GOV

g Aadly A3l dlul) Sl 3y Aa e

09l salws :RL Aldl) dadl<s :CC
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Aol LSyl Jilat Ayl 43 b ca (Spe 50 55 L]y Slsleall LnslgiSs 5age :TIC
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

(Hla¥) 50 %) (Jladl adaill ¢ Glaally Glacly:EDUH
el 2l sl (e 38l i :GDPP
@il -ty :TO
sl kel Jlaatinals Ukl IS Jagad a3 ¢ gpill Sylesll) 3a, :Ln
-z 3saill Cilales i
L Slpdall Ladll o cg
slufydl) Cfyaial PCA Ll ciliSpall Julasi .2
HAdlal) et cfpdigal PCA il ciliSyall Julas 1.2
(Principal Zuwdyll cASall Jidas 4 e aldieV) & Al Laaiill (e ydige by dal o
pledl 2l Jiay S0 dale padlatuly cabpiall 2 padd mm Al «Component Analysis)
Ghad) 138 & aasin) e dlal) @l 8 olall e (Sen a8 Sh L) ae cddlal) daanl
@y ¢ Jeay) Jadll mlll (e dawi€ (M2) adlsll dnsgiar sl (g yaall) :leagilisdy Olpiie
GawS Galal) g Uaall axaall sl lei¥ly Al Al 5ae 6 o Laaly Ll pUall (3and (520 uSny
el 5l lganadiy lsall L o dullal) liacgall 528 (Sey 529 ¢ ) ol il (g
(saily ey

Adlal) dalil) Cpiiial Jalai ¥ A8 ghuna 1(1.2) Jgaadl

M2 DCP
M2 1.0000

DCP 0.3833 | 1.0000

Adlal) dsaill) cpaial KMO jLad) 1(2.2) Jgaad)

Variable Kmo
M2 0.5000
DCP 0.5000

Overall 0.5000

gUaill N adiad) daall L) 5 cqadsll olinas gl (g paall dige JaaD LliyY) ddsias G
LS all Jala Finyka 21035 AhlasY) L) (o iS5 LS L legi ALS sty Logiay (ulaipe (alal

. %50 o 3% aied Cua KMO [ lid) 0S5 L 1y dawlad)
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl

ikl Abghuas 1(3.2) Jsead)

: 9.,Jlil\ Jadd)

Component | Eigenvalue Difference Proportion | Cumulative
Compl 1.38335 0.766692 0.6917 0.6917
Comp2 0.616654 0.3083 1.0000

Scree Plot sauall aia ddjhy ciliSiall 230 (35.2) J<il

1.4

1.2

1

Scree plot of eigenvalues after pca

Eigenvalues
1

8
1

T
1.2

T
1.4
Number

T
1.6

T
1.8

Kassiar 4ihs ciligSall 3o 35335 :(4.2) Jgaad)

Component

Variance

Difference

Proportion

Cumulative

Compl

1.38335

0.6917

0.6917

9l day fpurtiall il p<all ddghaa :(5-2) Joxd)

Variable Compl |Unexplained
M2 0.7071 0.3083
DCP 0.7071 0.3083

STATA 17zalin Je slae¥h pmdlall slae) (e 1 juaal)

QLY 5 cpuall) slinar (2l g yeall e of Jaad Kaiser )5S daiyhg saall Jaie DA (g
Gy 3 llall e L3 ST e e sllg canly Hian Leglivas (Ko ¢palal) g Unill aidl) sl
el (grie JAAT Auhll (d aadiin SHe HE5S uilie ddaag lee (K cplall e %69.17

Alaliig 8yumide Ayl Ll
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

tdaSgal) cpiiad PCA dulol) ciliSpal) Julas 2.2
5 bl daged dal e ool i) iy e Chdise i o AaSoal) pdse (g5
Gl didat gk e ale Hdge delua Jolad ) il G bali)) asag J<he e 2lansY)
G20 diyd KMO las) ehaly cculyuiall oy Jaloy¥1 digias alaol Aol 8 asiiy (PCA i)

cAdyhall oda (gula Ala)
daSgall clprial Jalid N 48 gaa 1(6-2) Jyaad
CcC GE PS RQ RL VA

CC 1.0000
GE 0.7980 | 1.0000
PS 0.7047 | 0.7012 | 1.0000
RQ 0.3633 | 0.2921 | 0.0191 | 1.0000
RL 0.7989 | 0.7668 | 0.7344 | 0.2764 | 1.0000
VA 0.8531 | 0.7256 | 0.6680 | 0.2465 | 0.7783 | 1.0000

AaSsall cpiial KMO Ll : (7.2) Jgaal)

Variable kmo
CC 0.8286
GE 0.9181
PS 0.8471
RQ 0.5529
RL 0.9033
VA 0.8609

Overall 0.8558

e Load JasDlig L (s98g cange daliyl Lgin Lad Adasiye cuydigall lef of Jasd Lol V) ddghas he
PCA aiyla aladnial diise Jagyall IS8 Mllis %85 (3ot 41aid of KMO jlad) Dla

alilil) 48 shaa :(8-2) Jyaad)

Component | Eigenvalue | Difference | Proportion | Cumulative
Comp1l 4.1105 3.11707 0.6851 0.6851
Comp2 0.993428 0.676774 0.1656 0.8507
Comp3 0.316654 0.0681433 0.0528 0.9034
Comp4 0.248511 0.0401333 0.0414 0.9448
Comp5 0.208378 0.0858466 0.0347 0.9796
Comp6 0.122531 0.0204 1.0000

[ =)




Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

Scree Plot sauall aia ddjhy ciliSiall 3e :(2.36) J<il

Scree plot of eigenvalues after pca

Eigenvalues

\\

T T T T
1 2 3 4 5 6
Number

Kassiar 4i s cligSall 3 aai 1 (9.2)J gaad)

Component |Variance Difference Proportion | Cumulative
Compl 4.1105 . 0.6851 0.6851
J:Lg..\ﬂ\ ey Cfpariall il g<al) Z\AM : (10.2) Jgaad)
Variable Compl Unexplained

CcC 0.4620 0.1227

GE 0.4403 0.203

PS 0.4061 0.322

RQ 0.1728 0.8772

RL 0.4492 0.1705

VA 0.4428 0.1942

STATA 17zalin Ao alaeWh cpillall slael (e 1 juaal)
oladll Aa8l<e) ¢ Al Gl chdsd) ol LaduKaiser )3lS diphy saall st PlA e
D peliid Say (Welsally Cipeall ¢l sobns (Apaulanill 5asall ¢ casbandd) LY (AogSal) dlled
%6851 Aty 3 lilil) (e 58 ST e a5y caalg
s Jbaiyly cilaglaall Lingl i€l PCA dslad) ciliSiall Julas 3.2
(i) ardiee 1 8 Abidially Jlai¥ly ileslaall Linglsi€s e cilpiie EOB Jaxios el 128 b
Glshd iy pa diph Jleich e e delua Jolady cJganally Culil) Calgl) caddiing

Al Sy gal)
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

dilscal) Cipriall Bl y¥) Adghuaa :(11.2) Jsaal

MT FT INT
MT 1.0000
FT 0.5595 |1.0000
INT 0.9384 |0.6467 |1.0000
@Lu.ujd\ Gfyriall KMO jLadl) - (12.2) Jeaad)
Variable kmo
MT 0.5801
FT 0.7747
INT 0.5620
Overall 0.6068

Dbl (PIa e Lol Jaadlip (g8 Lalinl L Ladh ddasipe chariall ¢ Jaadls Lalsy¥) ddgicas (1
PCA i)l alazin diise Jag yal) Nl %60 G5t 4 ) KMO
bl d8giaa :(13.2) Joaad)

Component | Eigenvalue Difference Proportion | Cumulative
Compl 2.44311 1.94102 0.8144 0.8144
Comp?2 0.50209 0.447295 0.1674 0.9817
Comp3 0.054795 0.0183 1.0000

Scree Plot .l ale 4y clSiall 33e :(37.2) Jeid)
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|
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1

Scree plot of eigenvalues after pca
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Kassiar 4ihas cligSall 22 paa5:(14.2) Jgaad)

Component

Variance

Difference

Proportion
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Compl

2.44311

0.8144

0.8144
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

29l day fpuriall i g<al) ddghiaa :(15-2) Joaad)

Variable Compl Unexplained
MT 0.5992 0.1229
FT -0.5092 0.3665
INT 0.6178 0.06746

STATA 17zalin Ao eVl omdlall slae) (e 1 juaal)
ediie dua) ¢ Al DA chendl of laduKaiser ) 3lS dayhy paall et DA e
SV canly Hia pglia (Kay (i) ardices daig cJsanall Ciilgll pardicee dawiy il Canlgl)
%8144 2\-“-*‘-‘-’ ,)J;ﬂ &"_ILQL\:\S\ L}q)ﬁ ‘).\Si e =
tulud) GlSall Julas say duhall cfprial  Slasy) ciagll .3
pad & Aoyl chand) (p blayY) disias jlodly duhall clsiad Slasy) Chasll aala
Ll Behaall oda asty 2aeiall adl) Lali V) Alie (e 2SN 4 ac by Lee olgin 2€aal) i@l
el day e Sg 8l eOKaa Gyl saa) ez dsail) A e B

dyl) & puiial Ahasy) ciagl :(16.2) Jgandl

Variable |Mean p50 Min Max SD Skewness | Kurtosis
LNFD 0,8944779|1,089613 |-3,173162|1,673994 |0,7905667 |-3,140073 |14,40255
LnGOV 1,735786 |1,957567 |-2,387381|2,228721 |0,5984175|-3,671325 |20,77347
LnTIC 1,178269 |1,44473 |-2,400551|1,781183 |0,685149 |-2,061019 |7,885611
LNRD 9,035914 |7,969638 |7,151485 |13,33982 (2,007072 |1,115917 2,821152
LNEDUH [4,207256 (4,252343 |3,507475 |4,581308 |0,2134913|-0,9501558 | 3,752367
LNGDPP |10,85409 |10,85473 |10,1026 |11,59725 |0,3505151|0,1015474 |2,228464
LNTO 4,20718 |4,282768 |3,103976 |4,942853 |0,491067 |-0,9276865 |2,94253

STATA 17zalin Ao slaeVh pmdlall slae) (e 1 juaal)

——

84

—




Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl

BN dghae :(17.2) Jgaad

: ‘:,Jlil\ Jadd)

LNFD LhnGOV LnTIC LNRD LNEDUH |LNGDPP |LNTO
LNFD 1.0000
LnGOV -0.2638 1.0000
LnTIC 0.4420 -0.0932 | 1.0000
LNRD 0.3565 0.1423 -0.1572 1.0000
LNEDUH |0.4460 -0.2613 | 0.4412 0.1494 1.0000
LNGDPP |0.3447 -0.2732 | 0.6572 -0.2908 |0.3839 1.0000
LNTO -0.2757 0.0003 0.2830 -0.9388 |-0.1818 |0.3252 1.0000

STATA 17zalin Ao eVl omdlall slae) (e 1 juaal)

GWY)LNRD e (3 Lo ¥ ccbpiall (any (8 Jagale (pld gag M Jlan)) Chaagll uda
Gsle Sas o ¢(2.00) _aS (Hloae il (9.03) adipe bosiar aiaiy (Al (Lpshailly Gl e
.skewnessad & Juak Lale Wyasl LnTIC LnGOV LNFD  cilyuaia jelan LS Jgal) pn Ladlg
LAdylia o agag Alldialy el je e Ao Ju W cdadi e Kurtosis a8 culs )
tiagall BNl ey e CaiSi (i) ddgias Ll
O ) i L LNRD SLNEDUH 4nTIC 0 JS5 LNFD (pn dlacgic donge baliyl 2Dl aag b
AL Al ety a5 andly ulailly Lialsi€ e GUEY) 52L)
bhﬁ\ g Caanll ‘_“J:_
tdaiajll Jedlead) A yiad days .4

o2 (A i . hLoAY) e el lia (Ol paiall eyl Judbedl assll H53s a9ag e CaiS
& e )y (Im, Pesaran& Shin) jlaa) 5 ((Levin, lin, chu) jlasl ¢opladl e dal)l

: Jal Jganll
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

L3l Jedhuad) @i IPS 5 (LLC jlas) gl :(18.2) a8 Jsaa

IPS LLC
1st Difference Level 1st Difference Level
-5.05817 -0.54499 -3.407750 20.54229 L
(0.0000) (0.2929) (0.0003) (0.2931)
-4.97623 1.24039 -3.02657 1.58778 L cov
(0.0000) (0.8926) (0.0104) (0.9439)
117.9196 118.6729
/ (0.0000) / (0.0000) LnTIC
416862 0.00101 -2.34122 -0.58410 LoD
(0.0000) (0.5004) (0.0096) (0.2796)
-3.10828 -1.10962 -2.76339 -0.95848 .
(0.00009) (0.1336) (0.0026) (0.1689)
-4.60498 1.22705 -4.80365 1.09394 - copp
(0.0000) (0.8901) (0.0000) (0.86303)
-1.83178 -2.54566
/ (0.0335) / (0.0055) LnTo

STATA 17zaliy e dlac¥l cllall slac) (a2 jiaal)

Al (368 Adlan) Jia Lgigh ) dailly cJin¥) Jia Gausd On ) daidl) Joaall b
LnTO (LnTIC ¢ Ldladl o aitiass ddle 5. %5 e i dglian) IS8 Jilaad) JlaaaV) (IS 1) 8y
&)l A& s (LnGDPP (LnEDUH (LnRD (LnGOV (LnFD ¢Judldl Ly . (sgiall 8 §)ia
.d;}{\
syl Tigad i .5
Jsanl) 4 diue Ay cdaball e Z3lal) 6l Jlas 5 cddlsdall il 2 3gaty cAnlll ol
: gl
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Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl

: ‘:,Jlil\ Jadd)

Lilgdally A5 il £ igaly o oaaantl) Jlaaiy) Figal pa il :(19.2) Jsaad

6:dsl) 2 LNFD il il
168 :cmliall g gara (2023-1996 ) 4wl ) 5 id
Randome_model Fixed_model Poold_model Aok )il
P-value Coef P-value Coef P-value Coef
0.000 |-0.3928191| 0.062 | 0.20685 | 0.000 | -0.3928191 | LnGOV
0.004 | 0.286844 | 0.000 | 0.3780098 | 0.005 | 0.286844 LnTIC
0.000 | 0.3795311 | 0.137 | -0.2030503 | 0.000 | 03795311 LnRD
0.026 | 0.5838289 | 0.055 | 0.8315588 | 0.027 | 05838289 | LnEDUH
0.071 | 0.3247269 | 0.478 | -0.1699797 | 0.073 | 03247269 | LnGDPP
0.009 | 0.8700057 | 0.003 | 1.436473 | 0.010 | 0.8700057 LnTO
0.000 | -11.83226 | 0.065 | -5.772327 | 0.000 | .11.83226 Constant
0.7504 0.6084 0.5027 R-squared
162.77 26.62 27.13 F-test
0.0000 0.0000 0.0000 Prob>F

STATA 17zl o alae¥l gpdllall dac) (e ¢ jteaal)

liall CJJA.\M olia) @ylasl (202) Jgaad)

JEay 4 punall dagdll Jlaiay) Guulial) 7 3 galll

Ficher 15.60 0.0000 Fixed effects
Breusch and Pagan 20.00 0.0000 Random effects

Hausman 82.74 0.0000 Fixed effects

STATA 17zaliy e dlac¥l callall slac) (a2 jiaall
Gran (AN JBY) 235ty oaenil z3sall g Yol Al ab alid) z3sall Glo Jpeanll
zisa sa L) zisaill diag %5 e M8 awilaay Qi JLaaY)  of LS ¢ Ficher sl
Breusch and  laal ddacls Adlgdall JEY) zigaig oasenill z3saill cpy Ll Oylag AEN EY)
DB Z35a 58 anlidll z3gall of s %5 e JB Gl aibasy bl JasY) e Pagan
Cua Hausman las) alasiuls 4alsiell HEY) 2 3gaiy A3l JEY) £z 3ga3 o dealis haly LAl gdall
Al V) 2 3sa sa Aua)all Caaliall 2 3gall diag ¢%5 (e i 5LasY) 13g] Jilaal) Jlaa¥) o Jaadls

87

——
| —



Ldlal) daiilly A8 mal) Slall pu ABDall Auudatl) Loyl f S Sl

1z Agalll dadla JLid) .6
t AU Jgaall 8 lgaadli CiyLiS) Baey a gkl gz dgail) ZaaDlia ddjadl
z sl daada cf)laa) :(21.2)J g2

Test S-value P-value
Normality 2.650 0.2658
Wooldridge test for autocorrelation 121.297 0.0001
Test for groupwise heteroskedasticity 479.04 0.0000
Pesaran’s test of cross sectional independence 0.718 0.4729

STATA 17zaliy Ao dlac¥l oiallall slac) (a2 jiaal)
DY) 13gd ALl ddlaay) of aadl il DA e : normality test aall) ajgll jLadl b
cerhal) aygil) A WA o) ey Lae ¢ %5 e S
dLadla) mitul) iy :Wooldridge test for autocorrelationgs\m SARG I R IV
e o sl pagpaal) z3saill b addes %5 e B LaaY) 13gd Jilaal) Jlaa¥l o 13 Jsaall 8
3l Tl )
13 Jsaall (e :Test for groupwise heteroskedasticity juilaill axe (o &S Lol B
b)) alad ane (She dag diag %5 e JE1 Lo 3] Jiladd) JlaaY) o Jaadus
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Gadkall daild

reg LNFD LnGOV LnTIC LNRD LNEDUH LNGDPP LNTO

Source SS df MS Number of obs = 168
F(6, 161) = 27.13
Model 52.4722418 6 8.74537363 Prob > F = 0.0000
Residual 51.9020461 161 .322372957 R-squared = 0.5027
Adj R-squared = 0.4842
Total 104.374288 167 .624995736 Root MSE = .56778
LNFD | Coefficient Std. err. t P>|t] [95% conf. interval]
LnGOV -.3928191 .0863896 -4.55 0.000 -.563422 -.2222162
LnTIC .286844 .100961 2.84 0.005 .0874653 .4862227
LNRD .3795311 .0781757 4.85 0.000 .225149 .5339131
LNEDUH .5838289 .2619134 2.23 0.027 .0666001 1.101058
LNGDPP .3247269 .1800762 1.80 0.073 -.0308891 .6803429
LNTO . 8700057 .3342741 2.60 0.010 .2098784 1.530133
_cons -11.83226 3.06843 -3.86 0.000 -17.89183 -5.772703
- & X . . - -
ALl C)ill) zagad juadi (02) aadal)
. xtreg LNFD LNGOV LNTIC LNRD LNEDUH LNGDPP LNTO, fe
Fixed-effects (within) regression Number of obs = 168
Group variable: pays Number of groups = 6
R-squared: Obs per group:
Within = 0.5087 min = 28
Between = 0.6084 avg = 28.0
Overall = ©.0298 max = 28
F(6,156) = 26.92
corr(u_i, Xb) = -©.8982 Prob > F = ©.0000
LNFD Coefficient Std. err. t P>|t] [95% conf. interval]
LNnGOV .20685 .1100451 1.88 0.062 -.0105207 .4242207
LNTIC .3780098 .0975429 3.88 9.000 .1853345 .570685
LNRD -.2030503 .1360056 -1.49 0.137 -.4717005 .0656
LNEDUH .8315588 .4301337 1.93 0.055 -.018079 1.681197
LNGDPP -.1699797 .2392105 -0.71 0.478 -.6424892 .3025297
LNTO 1.436473 .4827278 2.98 0.003 .4829465 2.389999
_cons -5.772327 3.105342 -1.86 90.065 -11.90627 .3616156
sigma_u 1.569968
sigma_e .47094096
rho .9174471 (fraction of variance due to u_i)
F test that all u_i=©: F(5, 156) = 15.60 Prob > F = ©.0000
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Lutlpdad) )il zigad ,adi 1(03) alal

. Xtreg LNFD LnGOV LnTIC LNRD LNEDUH LNGDPP LNTO, re
Random-effects GLS regression Number of obs = 168
Group variable: pays Number of groups = 6
R-squared: Obs per group:
Within = 0.3944 min = 28
Between = 0.7504 avg = 28.0
Overall = 0.5027 max = 28
Wald chi2(6) = 162.77
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
LNFD | Coefficient Std. err. z P>|z]| [95% conf. interval]
LnGOV -.3928191 .0863896 -4.55 ©.000 -.5621396 -.2234985
LnTIC .286844 .100961 2.84 0.004 .088964 .484724
LNRD .3795311 .0781757 4.85 ©.000 .2263095 .5327526
LNEDUH .5838289 .2619134 2.23 0.026 .070488 1.09717
LNGDPP .3247269 .1800762 1.80 0.071 -.028216 .6776698
LNTO .8700057 .3342741 2.60 0.009 .2148404 1.525171
_cons -11.83226 3.06843 -3.86 ©.000 -17.84628 -5.818252
sigma_u 0
sigma_e .47094096
rho 0 (fraction of variance due to u_i)

Breush and Pagan Lagrangian multiplier zi|,£¥ ciclaaq lid) :(04) Galal)

. xttesto
Breusch and Pagan Lagrangian multiplier test for random effects
LNFD[pays,t] = Xb + u[pays] + e[pays,t]

Estimated results:

Var SD = sqgrt(var)
LNFD .6249957 . 7905667
e .2217854 .470941
u 0 0
Test: Var(u) = ©
chibar2(el) = 28.00

Prob > chibar2 .0000
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Hausman test glewga JLid) :(05) Ggalall

. hausman fixed_model random_model

—— Coefficients ——
(b) (B) (b-B) sgrt(diag(V_b-V_B))
fixed_model random_model Difference Std. err.
LnGOV .20685 -.3928191 .5996691 .0681671
LnTIC .3780098 .286844 .0911658 .

LNRD -.2030503 .3795311 -.5825813 .1112928
LNEDUH .8315588 .5838289 .2477299 .3411985
LNGDPP -.1699797 .3247269 -.4947066 .1574617

LNTO 1.436473 . 8700057 .5664671 .3482628

b = Consistent under HO® and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(6) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 82.74
Prob > chi2 = 0.0000

(V_b-V_B is not positive definite)

g.a,.\,\hl\ aisill Llis) :(06) Ealal)

. sktest residu
Skewness and kurtosis tests for normality
Joint test
Variable | Obs  Pr(skewness) Pr(kurtosis) Adj chi2(2) Prob>chi2
residu | 168 0.1761 0.5405 2.24 0.3270
. mvtest normality residu
Test for multivariate normality
Doornik-Hansen chi2(2) = 2.650 Prob>chi2 = 0.2658

A by e aéslt Wooldridge test for autocorrelation jLis) :(07) G@alal)

. xtserial LNFD LnGOV LnTIC LNRD LNEDUH LNGDPP LNTO

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F( 1, 5) = 121.297
Prob > F = 0.0001
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ouiladll axe e Cadsll heteroskedasticity Las) :(08) (alall

xttest3

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)”~2 = sigma”~2 for all i

479.04
0.0000

chi2 (6)
Prob>chi2

ahliall (LY (e 2islt Pesaran’s Lad) :(08) (galal)

xtcsd, pesaran abs

Pesaran's test of cross sectional independence = 0.718, Pr = 0.4729

Average absolute value of the off-diagonal elements = 0.466

PCSES ¢lbi¥) gl zigad ik ilii 1(09) galall

xtpcse LNFD LnGOV LnTIC LNRD LNEDUH LNGDPP LNTO, rhotype (dw) hetonly

Linear regression, heteroskedastic panels corrected standard errors

Group variable: pays Number of obs = 168

Time variable: t Number of groups = 6
Panels: heteroskedastic (balanced) Obs per group:

Autocorrelation: no autocorrelation min = 28

avg = 28

max = 28

Estimated covariances = 6 R-squared = 0.5027

Estimated autocorrelations = ) Wald chi2(6) = 180.45

Estimated coefficients = 7 Prob > chi2 ©.0000

Het-corrected

LNFD Coefficient std. err. z P>|z]| [95% conf. interval]

LnGOV -.3928191 .0742462 -5.29 0.000 -.538339 -.2472992

LNnTIC .286844 .0842848 3.40 ©.001 .1216488 .4520392

LNRD .3795311 .0776001 4.89 ©.000 .2274377 .5316244

LNEDUH .5838289 .2335966 2.50 0.012 .125988 1.04167

LNGDPP .3247269 .1519942 2.14 ©.033 .0268237 .6226301

LNTO .8700057 .3161279 2.75 ©.006 .2504063 1.489605

_cons -11.83226 2.973804 -3.98 0.000 -17.66081 -6.003716
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