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The aim of this study was to determine the convergence of the economies of
developing countries from the economies of the developed countries using the
PANEL models during the period 1990 2016, using the generalization system, to
estimate the dynamic impact of economic growth, A wide range of countries,
comprising 84 countries, were suitable models of study in the fixed effects
models of most groups, which confirmed the different levels of technology
among different countries. The study also attempted to build a logistic model to
identify factors contributing to countries’ Average and Low income trap. The
results of the study showed that there are many convergence paths, which are
determined by economic openness and human capital, and that life expectancy is
of great importance in countries moving to higher income paths.

Keywords: Economic growth, convergence, middle-income trap, convergence
paths, panel models, logistic model
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rho . TTFETRS0S (Fracrtiom of warisnce due ©to i)
FF test that =211 wu_ &i=0: F{83, 332) = = _ a5 Prolk > F = 0O.0000
Hausman ;1 :(5.3) 3y Jguendt
hansman = §4 re 4

H
m
in
i
i

8]

Cosfficients
i=h ] B
fa 54 e 54
—_DZ48063 — . DOS0DTE2 —_0197TZE1 . OO47931
1204478 . 1354819 —_ 0150341 . D113586
o327028 . D143249 i = s ] -D05495
-DOSE403 -O03525 - 0063153 . DOS5552
b = consistent under Ho and

imnconsistent undexr

E—B

H=, ==£

Ficients
"LIV_bB—W

21 89
oO_o0ooz2

s B

Bl ~{—1)]1

urnder

sSystemat

E—E1

ic

il Jo ) 13 O Bl =gy Aolially BL 3l plisualy by il Qa1 il ((4) gkl

(PO_26) ol igadl pus il 1(1.4) o3y Jguonlt

reg o lgdpl inv h2 op in 1130
Source 55 df MS Humbker of okbs = 130
F{ 4, 1253 = 4 &7
Model . 003053452 4 .0007&64863 EFrok > F = 0.0015
Residual . 0Z04&62063 125 000163753 B-—sguared = 0O.1=00
249 BE—sguared = o.10z2
Total .023528514 129 .0001isz=z92 Root MSE = .aizs
o Coaef . Std. Err. t Ex>|t] [95% Conf. Interwvall
lgdped —. 0066668 .0035008 —1.320 0O.05% —.0135948 .000z6el13
imw .068575% .0=201271 2.27 0.025 .ooss122 12833297
hz .0l1z2=864 .00s4954 1.48 0O.14s —.0044348 Q232077
o .0048837 .001&015 3.05 0O.00= .0017z01 .00s05323
_cons 0410415 0317351 1.z23 O_1538 —_ 0217657 10384596
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(RE_26) islgsul J0¥1 #3505 ks mils 1(2.4) o3y Jauod!

xtreg o lgdpl 1mnw h op i1n 1,130, re
Fandom—effects FLS regression Humber of obs = 130
Froup wvariable: contryw Mumber of groups = 26
FL—=g: wWwithin = 0.0753 Okbs per group: min = 5
between = 0.3885 awg = 5.0
owverall = 0.1300 max = L=}
Random effects u i ~ Gauassian Wald chizZ (4) = 1=s.68
Porx (u_i, X)) = 0 {assumed) Prok > chiZ = 0O.D0002
= Coaf _ Std. Err._ = P> | =| [85% Comf. Imterwvall]
1gdpO — . O0DE&E668 .003500& —1 .30 oO._057 — . 0135277 000154z
imr .OEE85TS5S -.0301371 227 O._0z3 .00S3507 S1z27TTe11
hz .O1Z255464 .00s4954 1.48 0_.145 —.0O04Z7TZ2 .0zZ50445
o .ooass37 -.001&6015 3 .05 0_ooz 0017508 .O0DE0Z2E6
_cons .0D41041 % -.0317351 1i.2%9 0_136 —.0D211577 1032415
sigma_ua o
sigm=a_e -01156496
rho o {fraction of wariance due to wa_i)
Brousch and Pagan ;=1 :(3.4) o3y Jguend!
xttestO

Preusch amnd Pagan Laeagrangian moaltiplier test for random effects

g [comtry, =] = Hl 4+ ulcomtrz ] + e [contry, ]

Egstimated results:

Test

Var

=d

sgrt {(Vaxz)

arr (1)

mQ

chi 2

e = e
.O0014=2

o

£l

Prolk > chilZ

.Ol1szs5a052

0131 =55
o
1 _o%9
o_Z29255%9

Sl g gl I il ) O Bl - gy Aholially S 3l

aldsuly g il oyl s 1(5) okl

(PO_30) ol g3gadl pus il 1(1.5) o3y Jguont

reg o lgdpl inv h2 op inm 1312850
Source 55 daf MS Humber of obs = 150
EFi 4, 145 = 17 .54
Model .01s801=348 4 . 004503265 EFrok > F = 0.0000
Besidual 037225356 145 . 000258727 BE—sguared = 0.3261
2d9 B—sguared = 0O.3075
Total .055238816 145 -0DO037073 Root MSE = .O1se02
o Coef _ Std. Err. t == | [95% Conf. Interwvall
lgdpd —.00Z1&83% .0021376 -1 .01 0.313 — . 0083888 .0OzZ0s1
imw .145305 .0193226 T.52 O._.00a0 1071148 1834953
hz 0136784 0043984 3.11 o.00z2 004851 0223717
o —.00Z6484 .00340395 —0.78 0.439 —.00533872 . 0040305
_cong —.0072473 .0143223 —-0.55 0.585 —.0361567 .0Z04603
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(RE_30) &gt

G CJ}u ﬁ.\i’i é\.ﬁ (25) 93) «.)j-\’.th

andom—effects EFLS regression Humber of obs = 150
—roup wariasbkle: contry MNumber of groups = 20
—=qg: within = 0.2740 Oks per group: min = 5
between = 0.4337 avg = 5.0
owverall = 0.2249 max = 5
andom effects u_ i ~ Gausaian Wald chiz{4) = el1.73
orr{u_i, X = 0 lassumed) Prob > chiZ = O_oooo0
o Coef _ Std. Err. = D>|=| [25% Comnf. Interwvall
lgdpD —.0oozz227 -00zZTe2E —1.1%2 0.z224 —.oos7032 -0D0Z21263
i 15255259 _0Z15TES 654 0. o000 _lom45859 1856065
hZ -0166445 -0055363 .01 0.003 -0057T326 -D274953
o —.002Z104 00435447 —0 .51 0.&611 —.0D107Z58 .00&305
_cons —.0D4a8266 -012=3347 —0.26 0.733 —.D0408736 -D31z22632
sSigma 1 00724246
sigma e 014430595
rho .2060227T6 {fraction of wariance due to wu_i)
Brousch and Pagan ;=1 :(3.5) o3y Jguend!
xtEttaeastO
reusch @ arnd FPagan Lagrangian mmaltciplier test for random effects
glcontry, ] = HbE + ulcontzyl + el[contry.,. tl]
Estimated results:
TTar =d = sSgzrt {(Vaxz)l
=g - Ooo=7FOo7T .01 2544
= . O0OZ0O7T7T -0O1-143131
- DOo0O0Oo0s3= - OOT7Ts425
Test: Warxr{u) = 0
ki ZE (1) = T ._4as
Prolk > chilZ = O_oos2
hixed—effects (within) regression Humber of oba = 150
IFroup wvariable: contry Mumbker of groups = 30
Fl—=g: within = 0.2882 Obs per group: min = 5
bEetween = 0.3331 awg = 5.0
owverall = 0.2744 max = 5
Fi4_ 11&) = 11.74
jcorr {u_ i, Hb) = —0_4812 Prokb > F = O.oooo
o Coef . Std. Err. t B>t | [85% Conf. Intervall]
lgdpd —.01z2Z2681 .00&E7656 —-1.81 o.072 —.0256682 .0011321
inw 1853357 .0Z959553 5.51 o.0o00 .1055303 .2247451
hz -0==3838 0103324 2.11 o_.ooz2 .01z23=3207 -O55636%9
op -0ooz27T&aT -0o03131 o.03 o_37& — . 0178083 -0183&17
_oons .a389737 .0456654 0.85 0.355 —.0514203 .1294277
sigma u .011s7E89
sigma_e .01443 0399
rho 40861557 {fraction of wariance duese to u i)
F‘test that =211 ua_i=0: (29, 11&) = 2.18 Frok > F = 0.001%




Hausman ;L1 :(5.5) 3y Jgundt

hausman e 30 = 30

(=B}

ference

lgdpO —_ 0123681 —_ 0032887 -0D089793 - DO&e1LTS58
s b1 _ 1653397 1525329 -0D1z28068 _ 020431 4
hZ - 0339838 .01le6c445 .D173353 - 009427
op _D0DO02T7T6T — . 0022104 -DDZ4871 - DO080311
b = consistent under Ho a2 From xtreqg
B = in stent under Ha, efficient uunder From xtreqg
Test His = difference in coefficients not aystemsatic
4y = {(b—B) "[{V_b-V_B)~{(—-111 (b—E
= 4. .78
= 0.3131

JUsY o oS @I A1 O Bl =gy Aoliadly Pl 3l aliseal by il Oyt s 1(6) godkod!

Jol Ao s )

(PO_28) ol 3gadl pus il 1(1.6) o3y Jguon!

reg g lgdpl imv B2 op im 281420
Source 55 d£ MS Humber of obs = 140
EF %4, 1=z5) = e.82
Model .ol1z3531012 4 - 003087753 Prokb > F = O.0o000
Residu=l . 0&81147F2Z217 135 000452942 BE—gguarad = 0.1&20
Ady B—sguared = 0.14343
Total . OT34233229 132 000528764 Root MSE = -0zizs
o Coaf . Std. Err. t P>t [25% Comnf. Interwall
lgdpO —.0022727 00187 —1 .14 0.255 —.006Z2Z057 001603
inw 1328853 03005874 4 _42 O_ooo .OT7T33857 15233259
hz . 00527393 00420733 1.47 0._.14a4 —.00Z2ZO7&4 014025
o -.00D3s8366 -00se3s11 0O_55 0O_5354 —.00226323 -017643
_cons —.006357Ta -.01z24331 —0 .56 o._577 —.0315463 0176312
TS Py A . s (s ® “
(RE_28) &ilgiadl ;0¥ z3g00 pus il 1(2.6) o3y Jguonlt
L5 regressiomn MHNumber of olbs = 140
Croup wvariakble: contry Humber of groups = zs
R—aq: withimn = 0.1&282 Obs per group: min 5
betcween = 0.1482 anwrg = 5_0
ower=11 = 0.1542 max = L=
PBandom effects 11_i -~ CGaussian Wald ckhiz{4) = 25 .72
corrz{u_i, ) = 0 d{assumed) Frob > chiZz = o.oooo
o Coef _ Std. Err._ = B | =] [95% Comnf. Intervall
lgdpo — . 0047362 -.onz2T7TZzes —1 .74 o._os:= —.0100236 -000s112
imw 1154562 -.0316435 3.74 O.0o00 0564361 1804763
) =%=3 -0115077 0053311 2.13 0.033 -0o00=541 4 -02z2Z074
(=} =] -Oo0s=E542 -00Z4=04 .72 o_470 —.0117264 -0Z54=61
_comns -O00s4s213 -01 72432 o._=7 o_7F10 —.0Z770&7T 04086923
Sigmsa_ 11 -0105727T4
sigma_ e -0176Ee4T12
rho 26413472 {fractiocn of warisnce due to wa_dil
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Brousch and Pagan ;=1 :(3.6) o3y Jguend!

sxxbteastO

reusch and FPagan Lagramngian mpaltctiplier tcest

g [comtryr, ] il + wu[oconmtrzirl] —+

Estimated results:

Tar =d

e [contryr, &1

Tor random effectsa

= sSgrt {(War]l

-oooszZzss
-O00=3114
-.o001311=

1=
=

Te=1t - W= (1)
chiZ (1)
Prolkx > ochil

. OZzZzooan
. O17Feae471
-.01057Z=27

=2.=4
oO._oosD

(FE_28) 43,81 y5¥ r3ges pkds 1(4.6) o3y Jgund!

Humber of obs = 140
Fumbeaer of grouaps = 28
R —=g: within = D0O_2824 Obs per group- mdmn = 5
between = 0_02435 awvg = 5_0
overall = 0O0.0000 max = L=}
= 1063
lcorxr(ua i, b)) = —0.3330 = D . 0000
o Coaf Scd. Err._ g Bl [B5%
lgdp0 —_ 0460946 -01i10271 —4_18 D . o0 — . D&eTIS521 —_ 24237
Iimw _O7T8Z23286 - 037585 2_08 O_O&0 - DO37T3IZ28 1527329
hz -O0Z291 862 - 0095483 3.06 o.oo3 -D1DZ2595 -Dagiiza
o - 0373387 - 0199897 1.87 O_.Dex — . DD228449 - OTe9619
_cons _2T45356 -_O7T52201 3_65 O . oo 1254363 _&4Z3635
-04295515
-_01 764712
-BB9038TT fraction of wvariance dSue to 1w il
. i=0c F{27T, 108) = 3_27 Probk > F = O_0000
Hausman =1 :(5.6) 3y Jed!
hausman fe 28 re 28
Coefficients
ib) L=} (B—B) sgrt (diag(V_b-V_RB))
fe_2Z8 re_2Z8 Difference 5.E.
lgdpd —.04603446 —.0047362 —.0413554 .0106842
inw .0782328 1184562 —.04202234 .0z02811
hz .0291862 0115077 .0176785 .oo7g807
op .0373387 .006e8548 .0304833 .0175386
B = consistent under Ho and Ha; obktained £from xtreg
B = inconsistent under Ha, efficient under Ho; ocbtained from xtreg
Test: Ho = difference in coefficients not systematic
chiZ(4) = (b-B)"[{(V_b-V_B)~(-1)]1({b—-B)
= 21 .393
Prob»chiZ = 0.0002
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GOl

Joudl 13 S ool Dl =gy Aholiadly Bl g 3les plisinly by il Ul puls 17 goekel!
Sl S5 gl J) st A1 OIS as s ol

(PO_56) ol g3gadl puds il 1(1.7) o3y Jguont

reg g lgdpl inv hZ op in 1,/2Z80
Source 55 4df MS Humber of obs = 280
Fi 4, Z7T5) 34 823
Model 02048544 4 -007&62136 Prokb > F = O.ooo00
Residual -08007TE235 275 -000z1Es459 RB—sguared = 0O.=2366
2dj B-sguared a.3270
Total -020561675 279 000324594 Root MSE = -0o147eE
g Coef _ Std. Err. t Ex>|t| [95% Comf. Interwvall]
lgdpO —.00&54454 -0o0o=sszE -7.48 0. o000 —.0081475 —.0047505
insr 1296322 -0158492 8.18 0O.0oo00 .038431 -1le08335
hzZ .D153435 -0034645 4_43 0O.0oo00 .oossz232 -D221638
o .003334%9 -0ooisoos 222 o.oz27 .0003s04 .DO0&Z833
_cons .D2Z24341 -0o0&em&E27 3.22 0O.001 .O0o087T2T2 .0326141
“ s F Y A . e £ e ® -
(RE_56) &lgiall ;0¥ z3g00 pus il 1(2.7) o3y Jguonl!
Fandom—effects L5 regression Mumber of obs = Z2e0
Froup variakbhle: contrw Humber of groups = 56
FL—=og withimn = 0.1318 Cbs per group: min = 5
between = 0_54&87 awg = 5.0
overall = 0.3365 max = 5
Pandom effects u i ~ Gausgsian Wald chiZ (4) = 112 .15
joor>e (a3, K = 0 d{assumed) Frokx > chiZ = 0. o000
= Coef _ Std. Err. = B> =] [35% Conf. Intervall
lgdpeO — . 0067125 -0010546 —& .37 oO_.ooo — . 007 7To4 —. 0046456
irmwr S13EZ2TE6 -017Z2405 T.T3 oO_.ooo .O29248259 ,1AEeTO0OE4E
hz -01e5313 -0041141 4 02 oO_.ooo -.O0s54578 .0Z245948
op -oozze31 .o0oi1s223 1i.=20 o.o72 —.oo0o0ze39 .0Do0&eEE8562
_cong -0zz2Z23a1 -oDosza58 Z.683 o._.oo7 -.Oo0&s0=2&87 .03E5555
sigma_u . 00543716
sigms = 01274301
rho 13523 T6ae4 (fraction of wvariance due to i)
Brousch and Pagan ;b1 1(3.7) o8y Jguond!
x=xtteatO
reusch and Pagan Lagrangiamn maltiplier test for random effects

g [ocomtry, &1 e + ulcomntryl]

Estimated results:

+ e [contry, &l

War asd = agrt {Var)l
= - O00=zZ46 .O1s01a5
= -O0oOol1s5 .O1=745
11 -.OoOooz9S s . OoOs54372

Test o War {w)
chiZ (1)

Prockb > chiZz

.20
0O.0031
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(FE_56) 43,81 yJ5¥ r3ges pikds 1(4.7) o3y Jgund!

ixed-effects (within) regression Humbker of obs = 280
Croup wvariakle: contry Humbker of groups = 56
—aq: within = 0.207&6 CObs per group: min = 5
between = 0.4&60% awg = 5.0
overazll = 0.2635 max = 5
Fi{4, 220) = 14_43
orriu i, Xb) = —0.8143 Prob > F = O.0ooo
g Coef . Std. Err. t D> |t [25% Conf. Interwvall
lgdpO —.0188%36 0056134 3.37 0.00o1 —.029353 —.007833
inw .l441842 .0235117 a.13 o.a0aoog .0372471 1305213
hz .0=22645%8 0024154 3.57 o.a0aoo0 .0150&818 .052205%3
o .00s07E23 .O0sE518 1.04 o.3200 .0054545 .0176111
_cons .1035393 -0435662 2._38 0.01s -0177326 1894534
sigma u .0163054
sigma e .01374501
rho . 52458716 {fraction of wvariance due to u_i)
test that all ua i=0: Fi{sE, 220) = 1.78 Prok > F = 0.001%

Hausman ;1 :(5.7) 3y Jgundt

hausman fe 56 re 56

Coefficients

(B {B) {b—B) sgrt (diagi{V_b-V_B))
fe_ 58 re_ 5% Difference S_.E.
1gdp0 —-.0188%96 —-.0067125 —-.0121835 .0055135
inv .1l441842 1332736 .010%106 0153865
hz .0336456 .0165313 .0171143 00847354
op .00s07E3 .0032831 .0o27352 0055606
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chiZ(4) = (b-B)'[(V_b-V_B)~{-11] (b-E)
= 6.49
Prob»chiZ = 0.1655
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GOl

S st O e aerd) Dl — g Aslially L 73k aluswly by il Cyidl pids 18 Goled!

JEal et jlass JI JEY1 o oS o (A1 OIUI o sl 53 5l

(PO_58) woredl g3gadl pus il 1(1.8) o3y Jguonl!

reg o lgdpﬁ Thv e o> 1n To1/320
Source 55 d= MS Humber of obs = 290
Fi 4, 2851 = 28 .43
Model 0405722450 4 .010243062 Prokb > F = 0.0000
Besidual S10z26e55334 285 .00026034%5 B—sguared = o.2852
2d9 BE—sguared = o.2751
Total 143671583 289 .00D0437134 Boot MSE = .0183=8
o Coef . Std. Err. t = | [925% Conf. Intervall]
lgdpd —.0015s91 0014271 —-1.38 a.1&6%9 —.0047781 .000&8355
inw .14TE893 .O170005 2.69 o.ooo0 L11422659 .1811517
hz -0056357 0025362 3.28 o.oo1 .0038563 .015415
o .0011033 .O00312s6 0.35 o.7z24 —.0050451 .0072565
_cons —.010517z2 0087186 -1.21 a.zz9 —.0276783 .0066435
(RE_58) islgsull ju¥1 #3505 pokds il 1(2.8) o3y Jauod!

andom—effects LS regressiocn Humber of obs3 = 2920
zroup wvariakbkle: contey Number of groups = 52
—=ag: wWwithimn = 0.2015 Ckbs per group: min = 5
between = 0.3836 =g = 5.0
owerall = 0.2757 mals = L=}
andom effects u_i -~ Gaussian Wald chiZzi4) = 21 .26
orziu_i, ) = 0 {assume=d) Prob > chil = 0O.0000
o Coef _ Std. Err. = > =| [25% Conf. Interwvall
lgded —.00z=s033 .o0l1s235 —2 .01 O.044 —.00T7s072 —.0001005
irwr 1420251 .01ls71c4 T.53 o.ooo -1054015 W1TETeET
hz 0137656 .O03T7TTE1 3 .65 o.ooo -00e=aas .0z211s48
=} =] -00zZ007T4 .00411 33 0.4 o.&626 —.00c0664 .0lo00=12
_oons —.00o07z247 .O1177F32 —0.0%a o.2351 —.02=27T227 .0z223503

Sigm= u -.0021577S

Sigma & -01le37262

rho .238201a7 ({fraction of wvariance due to wa i)
Brousch and Pagan ;=1 :(3.8) o3y Jguend!
xtitest0O

Preusch amnd FPagamn Lagrangiamn mmaltetiplier test for ramdom effects

g [comtxzywr, =1 = Hb + ulcomtrzyl + e l[lcomtrxry,. tl

Estimated results:

= =4 = sSgrt {Warxl
o S e = . Oz2Z22os5
= -oDoozZ2ae21 - O1&se=2T26
1 - Dooo=s=25% - DOoOZ1s57=
Tes=t Wax {ud = O
=khiZzZ {13 =23 . =259

Prolb > —khilZ® O . o000
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(FE_58) 43,81 yu¥ z3ges pkis (4.8) o3y Jgund!

—— Coefficients

ined-effects (within) regression Humber of obs = 230
=roup variakle: contry Humker of groups = 58
—=aqg: within = 0.2428 ks per group: min = 5
between = 0_0437 awg = 5.0
overall = 0.0&841 max = 5
Fi4, 228) = 18.27
orriu_i, Hb) = —-0.6025 Prob > F = 0O.0000
o Coef. Std. Err. t P>t [35% Conf. Interwvall
lgdpd —.02032874 0057024 -3 .68 0O.000 .O322235 —.0027513
invr .1z243178 .0234156 5.31 0O.000 .O781732 1704585
hz .0333994 .0070768 4.72 0O.000 .0134551 .0473437
op .0077511 .00832814 0.86 0.382 .0023451 .0254482
_cons 1071046 .0335227 2.71 o.oo7 .0230202 .18511%
Sigma_1u -0157011
sigma e .01637262
rho .B9149002 {fraction of wvariance due to u_i)
test that all u i=0: (57, 228) = 2.72 Prok > F = 0.0000
Hausman ;uz1:(5.8) «3, Jguenlt
hausman fe 58 re 58

chiZ (4)

Prob>chiZ

(B-B) " [{(V_b-V_EBE)~(-1)]1(b-E)

1&6.67
0.0022

(b (B} {b—Bi sgrt {diag(V_b-V _Bl)
fe 58 re 58 Difference 5. E.
1gdp0 -.0205%874 —.0038038 -.017183¢6 .0053802
inw 1243178 1420851 —-.0177673 -0140707
hz .03333934 0137656 -0156337 .00E3858
op 0077511 0020074 0057436 .007981
b = consistent under Ho and Ha; ocbtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
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GOl

Al 13 Ol peoed! Al gy Apliadly Bl 7 3kes plibsaly by piudl Q)Y s 19 ket
Jl e s JI JUsYY e oS of (A1 O o as ol

(PO_54) ol g3g0dl pus it 1(1.9) o3 Jguonlt

B e T o = R e ey n3
Source 55 drf MS Humber of obsa = 270
F 4., 265) = i1l1.86
Model 014748617 & .O003687154 Prob > F = O.o000
Residusal .0BZ400501 265 .000=10945 A-sguared = o.1518
Ady R—-aguaxred = o.1350
Total 057145118 2659 0003681145 Root MSE = .01TE3
= Coaf _ Std. Err._ g = B>t | [85% Conf. Imterwvall]
l1gdpeQO —.0025551 .O0OS7T33 —2.67 Oo.oos = . 0045154 = .0006827
imnw 1171311 .O211265 5.54 a.o000 .OT7TE5339 .l8587zaz2
h2 .00&63342 . 003125 2.22 o.o27 .0oove1z2 .0130873
op - 0035551 .O0019&66 2Z2.01 0O. 045 .O00o0s41 .OO0TE8ZE
_ cons —.002561% . 0063036 —0.41 0.&885 —.0149735 .00ss497
w o a Py A . P T “
(RE_54) &1 gdall BN TRy & @\SJ (29) ) Jguardt
LS regression Fhumihwer of = 270
contry Humsbeaer of = 54
= DOD_12865 Olrs per group:- mimn = 5
= 0O_2037 avg = 5.0
= D0O_.1486 max = 5
& 1u i =~ Ganssian Wald chizZz {4 = a2 _ 54
= = 0 (sososumad) Prokb > chilZ = 0. o000
oy Coef _ Scd. Exrxr_ = Bx>l=1 [25% CTonf_
— _DD352406 - 0012337 —2_87 O _ D4 —_ 055586 —_0D11226
-11Z23859 -DZ19544 5_11 o . oo - OE9ZTTE 1554941
100566 -0D038236 2_58 0O._.010 - 0024136 - 0176996
-DDEIE5EDE - 002537 1_T2 O _DEs —_DoO0Os128 . DO=S3I332
_oD23712 -0080133 0o_30 0_7Te7 —_ 0133463 - 0180887
sigm= u -OO7Tie887T1
Figms= e -D1520387
>y - 1e2T127T3 fracrion of wvariance dus to w I
Brousch and Pagan ;=1 :(3.9) #3, Jguexlt
xtteastO
rmeusch aSrnd Pagan Lagrangian mmaltiplier test fTor random effects
F[ocomtczy, &1 = Hib + mualcomtziy] + e lcontzy,. &1
Estimated rnesults:c
TFar =d = sSgrt {(Wax)

Te=1t -

a1l

Fbyg

-000=s1 1
0002312
0000 Ss517

ckhdiz (1)
Prol > chiZ

01D oo=59
-O0AsZ20=29
-ooTis=sT

T.E=
[ R o B Y

178




(FE_54) 43,8 yJ5Y z3ges pis 1(4.9) o3y Jgund!

Fixed-affects (within) regression Humber of obs = 270

Croup wariable: contry Humbker of groups = 54

- within = o.251% Obs per group: mim = 5

between = 0.0070 awg = 5.0

owverall = 0.0000 maix = L]

Fis, 212) = 17.85

corr {u_i, Hi) = —D.3836 Frokb > F = 0 .0000

o Coef _ Std. Err. ) B> |t | [835% Comnf. Imtervall]

lgdpd — . 0488075 .O07T4886 -6 .25 O._0o0a —.06815644 —.03Z20514

inw .O0857082 .OZ4375 3.53 O._0o0a .04TE555 1437565

hz .02E0421 .007&e391 2.67 0O.000 .01z29=237 .043100&

op .Qzz2s28 .0O07FTT1LZ 2.594 O.004 .007503z2 .0=z8l1468

_cons . 3473324 .0e21s828 5.559 0O.000 .2Z247566 .4593023
Sigm=a_1u -.07481433
Figm=_ e -01520387

rho . S25033304 (fraction of wariance due to 1 i)
F test that all a i=0: 53, 21z2y = 2_73 Erok > F = 0.0000

Hausman !

:(5.9) 09y Jgutnd!

hausman fe 54 re 54
Coefficients
bl (B) ({b—B) sgrt (diag(V_b-WV_Bl)
fe_ 54 re 54 Difference S.E.
lgdpd —.0468075 —.0035406 —.0432673 .0073836
inwr .0957082 .112385% —.0166776 .0105064
hz .0280421 .0100566 .0179855 .00&65685
op .0z2z2828 .0043596 .01s84684 .0073455
bk = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; ocbtained from xXtreg
Test: Ho: difference in coefficients not systematic

chiZ (4)

Prob>»chiZ

(b-B) " [{(V_b-V_B)~{-1)1 (b-Bj

39.486
0.o000o
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GOl

Beal) Sy aer Bl —oylaly "SYS. GMM" iy bty Scaluol 35031 ks 1(10) o3y Goekolt

Sl z3gadl s 1(1.10) o3y Joeod

xtdpdaws g lgdpl imv h2 op, laga{l) twosztepr arteata(2)
Svstem dynamic panel—data estimation Humber of obs = 2184
Froup wvariakle: contry Humber of groups = 24
Time wvariakle: wyears
Obhs per group: min = 26
awg = 26
max = 26
Humber of instruments = 355 Wald chiZ (5] = &545 .46
Prob > chiZ = O_0a0aaoo
Two—step results
= Coef._ Std. Err._ = Px>|=| [835% Conf. Intervall
o
T.1 _ —_ 0030832 0042286 -0.72 O_4&83 —.0113512 .0052247
lgdp0 —.0414804 .000&EEBT —&60.23 0.00o —.04z28302 —.040132086
imwr .050558%3 0054721 -9 .24 O_aoo —_ 061284 — . 0338337
hz .0EeT3621 .ooz07eT 32.41 0.00o .0e22873 .0714363
o .0Z243403 0014214 17.12 O_0aoo .0215544 -O271z261
_comns _2TETa64 .004063 a7 .87 O_aoo 2678031 . 2837237
Flarning: gmm two—sStep sStandard errors are biased; robust standard
erraors are recommended.
ITnstruments for differenced eguation
M-type: LIZ2S.) .g
Standard: D.lgdpel D.inv D. k2 D.op
Cnstruments for lewvel eguation
M-t ype: LD. g
Standard: _cons

aially jaseidl Ol 1(2.10) o3y Jouond!

eatat abond

Brellanoc-Bond test for zero autocorrelation in first-differenced errors

Order = Erocbk > =
1 -4 _.40%53 0.0000
Z -1.6417 0.1006
HO: no autocorrelation

egtat sargan

Fargen test of overidentifying restrictions

HO: owveridentifying restrictions are walid
chiZ (343) = B3.4063%6
Probk > chiz = 1.0000
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JEul 13 Ol - - ety "SYs. GMM™ ddy b alusualy Sealud! 330! s (1) o3y 3oukod!
o

Sl z3gadl il 1(1.11) o3y Jguod

System dynamic panel-data estimstion HNumber of obs = BTE
Eroup wvariasble: contry Humber of groups = 26
Time wvariakle: years
Obs per group: min = 26
awg = 26
max = 26
Plumber of instruments = 358 Wald chiz (5) = 1573 .22
Prob > chiZ = 0O.000o
Two—step results
g Coef . 5td. Err. = Ex|=| [95% Conf. Interwvall]
=]
Ll. .2341657 .0362259 G.46 0.o0o 1631643 .30851672
lgdp0 —-.0%381342 .01117&8 —-B8.78 0.o0o —.1z200403 —.076228
inw .0736577 .0234015 —-3.15 0.002 —.1155238 —-.0277316
hz .0637624 .0236847 2.35 0.01%9 .0115815 .1279433
op .025085 0051282 4.893 0.o00 0150339 .035136
_cons .9207438 .134443 6.85 0.o00 6572346 1.184265
ffarning: gmm two—sStep standard errors are biased; robust standard
errors are recommended.
Instruments for differenced eguation
GMM-type: L{2/.) .g
Standard: D.1lgdpeld D.inv D.h2 D.op
Instruments for lewvel eguation
GMM—type: LD.g
Standard: Cora

Loty jasesdl Olylat 1(2.11) o3y Jguend!

eatat abond

rellanc—Bond test for zero autocorrelation in first—-differenced errors

Order = Prob > =
1 -3.1152 0.0018
z -2 .3213 0.0Z03

HO: no autocorrelation

eatat sargan
Sargan test of owveridentifying restrictions
HO: overidentifying restrictions are wvalid

chiZ (349) = 24 21076
EFrob > chiz = 1.0000
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st ) Sl Bl — Ly "SyS. GMM'” iy bty Scaluoll z3g0dl s 1(12) o3y oekalt
ot g sles )

Sl z3gadl il 1(1.12) o3y Jauod

System dynamic panel-data estimation Humber of obs = TE0
Eroup wvarieble: comtry Humber of groups = 30
Time wariable: wears
COkbs per group: min = 26
awg = 26
max = 26
Plumber of instruments = =55 Wald chiz (5) = 53.7%
Prob > chiZ = 0O.0000
Two—step results
o Coef _ Std. Err. = B>z [925% Conf. Intervall
o
L1. .0480253 .0333218 1.44 0O.150 —.0173508 .1135426
lgdpO —.0324886 .00s0z28 —4 08 O.000 —.0482233 —.01&8754
insr .0001711 .0132187 —-0.01 o.=230 —.0260733 .O257371
hz .O259125 .0158404 1.64 o.1i02 —.0051342 .O5695931
op .0285074 .00g8425 3.22 o.001 -0111764 .O458385
_cons .230214% -.0B82E666 4 .04 0O.0o00 1185622 . 341867
fflarning: gmm two—sStep sStandard errors are biassed; robust standard
errors are recommended.
Instruments for differenced eguation
GMM-type: LI{Z/.).g
Standard: D.1lgdpl D_.inv O . hZ D.op
Instruments for lewvel eguation
FM-type: LD.g
Standard: _cons

Lty jasesdl Olylat 1(2.12) o3y Jgund!

eatat abond

Brellano-Bond test for zero autocorrelation in first-differenced errors

Order = EFrock > =

=

-3.2652 0.0011
-1.0757 0O.2820

]

HO: no autocorrelation

eatat sargan
Fargan test of overidentifying restrictions
HO: owveridentifying restrictiomns =sre walid

chiZ (349) 26 34334
Prok > chiZz = 1.0000

——————————————
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GOl

o O A - ylesly "SYs. GMM" d b alusianly  Sooluld! #3501 s 1(13) o3 goekod!
Sl el sl J) JUs) o So

Sl z3gadl s 1(1.13) o3y Joed!

yatem dynamic panel—data estimation Number of ockba = T8
Eroup varisbkle: contry HNumber of groups = 28
ime wariable: wearsa
Obs per group: min = 26
awg = 26
max = 26
umber of instruments = 3558 Wald chiZ (5) = 168 .36
Probk > chiZ = 0O.0000
wo—step results
o Coef _ Std. Err. = BEx|=| [95% Conf. Inmtervall]
=)
Ll. —.025&6607 0419447 -2.28 0.0z23 —-.1778708 —.01324505
lgdpO —.0284553 .01000&7 —-Z.84 0.004 —.0420687 —.0088431
inw .0566161 .0ZT7Ee372 Z2.04 0.041 .00Z233086 1103017
hz .03T&a648 .010z2311 3.68 0.000 .017&122 0577173
op .00%1232 .0180023 0.51 0o.812 —.0Z261606 .044407
_cons .1656388 .05503531 3.01 0.003 .0578241 .2T35736
arning: gmm two—3tep sStandard errors are biased; robust standard
errors are recommended.
nstruments for differenced eguation
EMM-type: L{2/.).g
Standard: D.1lgdpl D.inv OD.hZ D.op
nstruments for lewvel egquation
G-t ype:-: LDO._ g
Standard: _cons

aially jaseidl Oyl 1(2.13) o8y Jgad)

eatat abond

Brellano—Bond test for zero autocorrelation in first-differenced errors

Order = Prob > =

1 -2.7848 0.0054
—-.945068 0O.34446

8]

HO: no autocorrelation

estat sargan
Fargan test of overidentifying restrictions
HO: overidentifying restrictions are walid

chiZ (343) 21 .686T7323
FProb > chiz = 1.0000

——————————————
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Joadl 15 Sl Bl — Ly "Sys. GMM" iy bty Scaluoll 35031 s 1(14) o3y Goukalt
Sl S5 s I st I Ol as ol

Sl z3gadl i 1(1.14) o3y e

Svstem dynamic panel—-data estimation MNumber of obs = 1456
Croup wvariakle: contry MNumber of groups = 56
Time wvariskle: wyears
Obs per group: min = 26
awg = 26
max = 26
Hlumber of instruments = 355 Wald chiz () = 833 .52
Prob > chiZ = O.00o0
Two—step results
g Coef._ Std. Err. = B> =] [35% Conf. Interwvall
o
Ll1. .024763 .0084608 11.z0 0.o0oo .0781803 -1113458
lgdpd —-.0331597 .0015841 -20.33 0.o0oo —.0362645 —.0200548
inw .0534108 .0102227 -9.14 0.o0oo —.1134468 —.0733747
hz 0436351 .003800%8 11.48 0.o0oo .0361856 .0510846
op 0157124 .0ozo0772 943 0.o0oo .0156412 .0237836
_cons .2648574 .011&83&84 22 .26 0.o0oo . 241537 .2881778
fflarning: gmm two—step standard errors are biazsed; robust standard
errors are recommended.
Instruments for differenced eguation
CMM-type: L{2/.}.g
Standard: D.lgdp0 D.inv D.h2 D.op
Instruments for lewel eguation
FM-type: LD.g
Standard: _cons

Lty jasesdl Olylat 1(2.14) o3y Jgund!

estat abond

Prellanc-Bond test for zero autocorrelation in first-differenced errors

Order = Prok > =

1 -4 _ 3276 0.0000
—2.0011 0.0454

%]

HO: no autocorrelation

eztat sargan
Fargan test of overidentifying restrictions
HO: oweridentifying restrictions are walid

chizZ (343) = 5E4.67151
Brobk > chiZz = 1.0000

——————————————
184




GOl

st ) Sl Bl — Ly "SyS. GMM'” iy bty Scaluoll z350d1 s 1(15) o3y oekalt
JEal el gl JI JEYI o (S5 o AV O e Jol 3yl )

Sl z3gadl s 1(1.15) o3y Jaed

Svystem dynamic panel-data estimation Humber of oks = 18508
Croup wariakle: contry Number of groups = 58
Time warizkle: wyears
Obs per group: min = 26
awvg = 26
max = 26
Plumber of instruments = 355 Wald chizZ (5) = 472 853
Prokbk » chiZ = O.0o00o
Two—step results
g Coef . 5td. Err. = Dx|=| [95% Conf. Interwvall
=l
Ll. —.0318351 .0038315 —-8.18 0.000 —.0394623 —.0242078
lgded —.0472416 .0ozz2427 —-21_0& 0O.000 —.051&6372 —.042846
inw .0137&835 .00&725 Z2.03 0.043 .0004855 .0Z271014
hz .0827327 .0032684 15.82 0.000 .0550147 .0705707
op .041315& .0042025 B.T73 0O.000 .032506% .0513324
_cons .2753563 .011865 23 .26 0.000 .Z252702 .2353211%5
fflarning: gmm two—step sStandard errors are biased; robust standard
errors are recommended.
Instruments for differenced eguation
FEM-type: LI{Z2S.).g
Standard: D.1lgdp0 D.inv D.h2 D.op
Instruments for lewvel equation
EM-type: LD.g
Standard: corng

Laihelly jaseidl Ol 1(2.15) o8y Jgaoad)

estat abond

Prellano—-Bond test for zero autocorrelation in first—-differenced errors

Drder = Frob > =

=

-3.9711 0.0001
Z -1.0281 0O.303%

HO: no autocorrelation

eatat sargan
Faergaen test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

chiz (3493) = 54 45024
Prob > chiZz = 1.0000

——————————————
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Joa ots Sl Bl = ey "SYs. GMM” @y b alasely  Scalud! z3g0dl ks 1(16) o3y goekolt
Jl e jls JI JUsYY o o SKe o (1 O e ol

Sl z3gadl s 1(1.16) o3y Jaed!

System dynamic panel—-data estimation Humker of obs = 1404
Croup variakle: contry Humber of groups = 54
Time wvarisbkle: years
Obs per group: min = 26
awvg = 26
max = 26
pHumber of instruments = 355 Wald chiz (&) = 1241 .76
Prob > chiZ = 0O.00oao
Two—step results
g Coef . 5td. Err. = Bx|=| [35% Conf. Interwvall
o
L1. .0243545 0052289 4. 67 o.0oo .014146 034643
lgdpd —.0326076 .000%&65 -33.7%3 o.ooao —-.03443% —.0307162
inw .083832%9 0050183 -9 .30 o.0oo —.1015685 —.0662173
hz .0640554 0022068 29.03 o.ooo .0597301 .0&683807
op .0142352 00252397 5.63 o.0oo 0092771 .0151332
_cons 22258397 .00559858 37.1%3 o.ooao .2108578 .234321¢6

[Harning: gmm two—-3step standard errors are biased; robust standard
errors are recommended.
Instruments for differenced eguation
CMM-type: L{2/.).g
Standard: D.1lgdp0 D.inv D.h2 D.op
Instruments for lewvel egquation
M -type: LD.g
Standard: _cons

Laially jaseidl Oyl 1(2.16) o3y Jo-ond!

ezatat abond

Prellano—Bond test for zero autocorrelation in first-differenced errors

Drder = Prob > =
1 -2.574& 0.0004
z -.891132 0.3621

HO: no autocorrelation

eztat sargan
Fargan test of owveridentifying restrictions
HO: overidentifying restrictions are walid

51.504=21
1.0000

chiz {3493)
Prob > chiz
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