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Abstract

The aim of this study was to measure the impact of good governance on
economic growth through a standard study of 47 African countries during the
period 2002-2016. To achieve this objective, the time series models were used
based on GDP data The study concluded that there was a significant effect of the
political stability index and the rule of law index on economic growth.

Key words:

Economic growth, Good governance, PANEL models, Cointegration, African
countries.
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Ls Y g ) pitiall Ciuag 1(01)ad s (3alal)

GDR o ) i R 1L i Variable (bs Mean  3td. Dev, ¥in Max
ae 1o o 05 46510 L07eHl 416e408  7.00esll
el o6 1.0000 e 05 -.6380599 518738 -1.81344  1.216737
100 0 Lo ) 05 -.06192 5981156 -1.848333  1.049441
w| 0413 0.6505 0.6080 1.0000 Bl 05 -54TM01  BSAL44D -2.699193  1.20023
0| LR 00 0816 0600 1000 R) 05 -.6390297 LBS4S33 -2.23645  1.12707
RL | 0.0629 0.8852 10.9024 10,7138 0.8616 1.0000
W -DOB4T D692 D.6395 0.G04 00U 0748 1.0000 RL 105 -.66a01 6001132 -1.8320%6  1.077L3

V& 705 -.6046156 6633207 -2.00014 9408962
Ebadll )l ilid 1(02)ad) (3alal)
FEM s PRM 3
Fixed—eff?cts tw%thinj regression Number of obs = 705 Source g5 df M Nunber of oba - 105
Group variable: ind Number of groups = 47
Fl6, €98) = 12.68
R‘BEI’V o Obs per group: ) Model | 7.8985e+23 6 1,3164e423 Prob > F = 0.0000
oo R Residual | 7.040+24 69 1.0379+#22 R-sgared = 0.0383
overall = 0.0150 max = 15 Adj R-sguared = 0.0906
B Total | B.0347e+24 704 1.1413e42? FRoot MSE = 1.0etl
F(6,652) = 7.90
corr(u i, Xb) = -0.0430 Prob > F = 0.0000
GDP Coef.  Std. Err. T Bt [95% Conf. Interval] GDP Coef.  Std. Err. T Pt [95% Conf. Interval]
CC | -1.28e+10 1.10e+10  -1.17 0.243  -3.44etld  B.75e409
GE | -2.91e+10 1.11etl0  -2.00 0.086  -4.39e+l0  -3.96e+08 cc 6.93e409 1.35e+1D 0.45 0.654  -2.34e+lD  3,73e410
PV | -2.16e+10 4.B5e+09  -4.45 0.000 -3.11e+10 -1.21e+10 GE 2.06e410  1.72e+10 1.20 0.231 -1,31e410 5.44e410
R) | -7.04e+03 1.0le+10  -0.70 0.485  -2.68e+10  1.27e+1D
a 7916410 1.2%+0 578 D.000 A6eiD 9666410 BV | -3.28e410 6.57e409  -4.99 0.000  -4.57e+lD  -1.9%e+10
VA 4.52e+00  B.43e+09 0.54 0.592  -1.20e+10  2.1le+10 RQ 3.88e+10  1.57e+1D 2.46 0,014 T7.89409 6.97e+10
_cons 5.70e+10  7.54e+09 7.26  0.000 4.17e+10  7.24e+10 I 2.48e+10  7.0BetlD 119 0.233  -1.60e+10  6.56e+10
sigma u | 1.011ell VA | -4,45e+10  9.06e+09  -4.91 0,000  -6.23et10 -2.67et+l0
sigma e | 3.659+10 cong 6.17e+10 6.08e+09  10.16 0.000 4.98e+10  7.37e+lD
rho .88428197 (fraction of variance due to u i) -
REM 72
Coefficients
(b} (8) (b-E) =qre (diag (V b-V_3))
fe . Difference S.E.
cc -1.28e+10  -1.23e+10 -5.59e+08 1.96e+039
GE -2.21e410  -2.07e+10 -1.42e+09 1.85e+09
BV -2.16e+10  -2.23e+10 7.43e+08 B.92e+08
] -7.04e409  -6.44e+09 -5.95e+08 1.78e+09
AL 7.21e+10 7.22e+10 -1.12e+08 2.04e+09
VA 4.52e+09 1.83e+09 2.68e+09 2.06e+09

Test:

Ho:

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

difference in coefficients not systematic

chi2 (6) = (b-B)'[(V_b-V_B)*(-1)] (b-B)
= 6.05
Probychi? = 0.4171
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Siall FLEA) gdgal

F test that all u i=0: F(46, 632) = 103.48 Prob > F = 0.0000
.o . . - . -
Hausman L&) zigal LM JLES) 74 gad
- hausman fe Breusch and Pagan Lagrangian multiplier test for random effects
—— Coefficients —
e) ) (b-5) sart (diag(V b=V B)) GDP[ind,t] = Xb 4 u[ind] + e[ind,t]
fe . Difference 5.E. ! '
ce -1.28e410  -1.23e+10 -5.89e+08 1.96e+09 Fstimated results:
GE -2.21e410  -2.07e+10 -1.42e409 1.85¢+09 !
BV | -2.16et10  -2.23etl0 7.43e408 8.92e408 Var sd = sgre (Var)
R) | -7.08e+09  -6.44e+09 -5.95e+08 1.78e+09
RL 7.21e+10 7.22e+10 -1.12e+408 2.04e+09
7 1.52e409  1.83e+09 2.6Be+09 2.06e+09 GDP 1.14e422 1.07e+11
e 1.34e421 3. 66e+10
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg u 1.01e422 1.00e+11

Test: Ho: difference in coefficients not systematic

Test: Var(u) =10

criz(6l = ‘“"[;"é“’-ﬂ“"“”h‘a’ chibar? (01) = 3529.37
Prob>chi2 = 0.4171 Prob » chibarZ2 = 0.0000
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Levin-Lin-Chu unit-root test for GDP

Levin-Lin-Chu unit-root test for GDP

Ho: Panels contain unit roots Number of panels = 47 Ho: Panels contain unit roots Number of panslzs = 47

Ha: Panels are stationary Humber of periods = 15 Ha: Panels are stationary Number of periods = 15

AR parameter: Common Asymptotica: N/T -> 0 AR parameter: Common Asymptotics: N/T -» 0

Panel means: Included Panel means: Included

Time trend: Not included Time trend: Included

ADF regressions: 1 lag ADF regressions: 1 lag

LR variance! Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance! Bartlett kernel, 7.00 lags average (chosen by LLC)
Statistic p-value Statistic p-value

Unadjusted © -7.5763 Unadjusted t -12,9760

Rdjusted t* -4.6371 0.0000 hdjusted t* 0.0526 0.5210

Levin-Lin-Chu unit-root test for D.GDP Levin-Lin-Chu unit-root test for CC

Ho: Panels contain unit roots Humber of panels = 47 Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Humber of periods = 14 Ha: Panels are stationary Number of periods = 15

LR parameter: Common Asymptotics: N/T -> 0 IR parameter: Common Asymptotics: N/T -> 0

Panel means: Included Panel means: Included

Time trend: Included Time trend: Not included

ADF regressions: 1 lag ADF regressions: 1 lag

LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC)
Statistic p-value Statistic p-value

Unadjuated t -22.9840 Unadjusated t -11.4561

Adjusted t* -9.3941 0.0000 Adjusted t* -3.3213 0.0004

Levin-Lin-Chu unit-root test for CC Levin-Lin-Chu unit-root test for GE

Ho: Panels contain unit roots Number of panels = 47 Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Humber of periods = 15 Ha: Panels are stationary Number of periods = 15

AR parameter: Common Laymptotics: N/T -» 0 AR parameter: Common Lsymptotics: W/T -» 0

Panel means: Included Panel means: Included

Time trend: Included Time trend: Not included

ADF regressions: 1 lag ADF regressions: 1 lag

LR wvariance: Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC)
Statistic p-value Statistic p-value

Unadjusted t -15.3776 Unadjusted t -13.0058

Adjusted t¥ -4.5377 0.0000 Adjusted t* -6,1820 0.0000

Levin-Lin-Chu unit-root test for GE Levin-Lin-Chu unit-root test for PV

Ho: Panels contain unit roots Number of panels = 47 Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Number of periods = 15 Ha: Panels are stationary Number of periods = 15

AR parameter: Common
Included
Included

Panel means:
Time trend:

ADF regressions: 1 lag
LR variance:

Lsymptotics: H/T -» 0

Bartlett kernel, 7.00 lags average (chosen by LLC)

LR parameter: Common
Included
Not included

Panel means:
Time trend:

ADF regressions: 1 lag

LR variance: Bartlett kernel, 7.00 lags

Lsymptotics: N/T -»> 0

average (chosen by LLC)

Statistic p-value Statistic p-value
Unadjusted t -17.3393 Unadjusted t -12.5689
Adjusted t* -7.4090 0.0000 Adjusted t* -5.7110 0.0000
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Levin-Lin-Chu unit-root test for PV

Levin-Lin-Chu unit-root test for RQ

Ho: Panels contain unit roota Number of panels = 47 Ho: Panels contain unit roots Humber of panels = 47
Ha: Panelsz are stationary Number of periods = 15 Ha: Panels are stationary Number of periods = 15
LR parameter: Common Lsymptotics: N/T -> 0 AR parameter: Commen Asymptotics: N/T -> 0
Fanel means: Incloded Panel means: Incloded
Time trend: Included Time trend: Not included
ADF regressions: 1 lag ADF regressions: 1 lag
LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance: Bartlett kernsl, 7.00 lags average (chosen by LLC)
Statistic p-value Statistic p-value
Unadjusted t -15.9354 Unadjusted ¢ -9.3819
Adjusted t* -5.68133 0.0000 Bdjusted t* -1.7928 0.0365
Levin-Lin-Chu unit-root test for R Levin-Lin-Chu unit-root test for RL
Ho: Panels contain unit roots Number of panels = 47 Ho: Panels contain unit roots Number of panels = 47
Ha: Panels are stationary Number of periods = 15 Ha: Panels are stationary Number of periods = 15
LR parameter: Commeon Asymptotics: N/T -> 0 AR parameter: Common Lsymptotics: N/T -» 0
Panel means: Included Panel means: Included
Time trend: Included Time trend: Not included
ADF regressions: 1 lag ADF regressions: 1 lag
LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance: Bartlett kernel, 7.00 lags average [chosen by LLC)
Statistic p-value Statistic p-value
Unadjusted ¢ -14.0545 Unadjusted t -10.9857
Adjusted t* -4,2536 0.0000 Ldjusted t* -3.8803 0.0001
Levin-Lin-Chu unit-root test for RL Levin-Lin-Chu unit-root test for VA
Ho: Panels contain unit roots Number of panels = 47 Ho: Panels contain unit roots Number of panels = 47
Ha: Panels are stationary Number of periods = 15 Ha: Panels are stationary Number of periods = 15
AR parameter: Common Lsymptotics: N/T -> 0 AR parameter: Common Asymptotics: NJ/T -> 0
Panel means: Included Panel means: Incloded
Time trend: Included Time trend: Not included
ADF regressions: 1 lag ADF regressions: 1 lag
LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC) LR variance: Bartlett kernel, 7.00 lags average (chosen by LLC)
Statistic p-value Statistic p-value
Unadjusted t -17.6380 Unadjusted t -10.9502
Adjusted t* -7.8311 0.0000 Adjusted ¥ -3.1385 0.0008
Levin-Lin-Chu unit-root test for VA Harris-Tzavalis unit-root test for GDP
Ho: Panels contain unit roots Number of panels = 47 ) ) R
. . . Ho! Panels contain unit roots Humber of panels = 47
Ha: Panels are stationary Number of periods = 15
Ha: Panels are stationary Humber of perinds = 15

LR parameter: Common Lsymptotics: N/T -> 0
Panel means: Included

Time trend: Included

ADF regressions: 1 lag

LR variance! Bartlett kernel, 7.00 lags average (chosen by LLC)

Statistic p-value
Unadjusted t -15.6541
Adjusted t* -5.5693 0.0000

IR parameter: Common Raymptotics: N -» Infinity
Panel means: Included T Fixed

Time trend: Hot included

Statistic z p-value

rho 0.8717 2,1066 0.9824
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Harrig-Tzavalis unit-root test for D.GDP

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

Panel means: Included

Humber of panels = 47
Wumber of periods = 14

Rsymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statistic z p-value
rho 0.2094 -19.7633 0.0000

Harris-Tzavalis unit-root test for GE

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

47
lumber of periods = 15

Number of panels

Asymptotics: N -> Infinity

Panel means: Included T Fixed
Time trend: Not included

Statistic z p-value
rho 0.6893 -4,3860 0.0000
Harris-Tzavalis unit-root test for GE
Ho: Panels contain unit roots Number of panels = 47
Ha: Panels are astationary Number of periods = 15

IR parameter: Common

Asymptotics: N -> Infinity

Panel means: Incloded T Fixed
Time trend: Incloded

Statistic z p-value
rho 0.4722 -2,2346 0.0127

Harris-Tzavalis unit-root test for BV

Ho: Panels contain unit roots
Ha: Panels are stationary

IR paramster: Common

fumber of panels 47
Number of periods = 15

Asymptotics: N -» Infinity

Panel mean3: Included T Fixed
Time trend: Incloded

Statistic z p-value
rho 0.4841 -1.9288 0.0269
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Harriz-Tzavaliz unit-root test for CC

Ho: Panels contain unit roota
Ha: Panels are stationary

AR parameter: Common

Panel means: Included

47
15

fumber of panels

fumber of periods

Asymptotics: N -» Infinity
T Fixed

Time trend: HNot included
Statistic 4 p-value
rho 0.7231 -3,1617 0.0008

Harrig-Tzavalis unit-root test for GE

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

Panel means: Included

17
fumber of periods = 15

Number of panels

Asymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statistic 4 p-value
rho 0.6893 -4,3860 0.0000

Harris-Tzavalis unit-root test for BV

Ho: Panels contain unit roots
Ha: Panels are stationary

LR parameter: Common

Panel means: Included

47
lumber of pericds = 15

Mumber of panels

Asymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statiatic z p-value
rho 0.7200 -3.2954 0.0005

Harris-Tzavalis unit-root test for R

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

Panel means: Included

47
15

Humber of panels

Number of periods

Asymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statistic 4 p-value
rho 0.7141 -3.5042 0.0002




Harris-Tzavalis unit-root test for RQ

Ho: Panels contain unit roots
Ha: Panels are stationary

LR parameter: Common

47
Wumber of periods = 15

Humber of panels

Raymptotics: N -» Infinity

Panel means: Included T Fixed
Time trend: Included

Statistic z p-value
rho 0.3958 -4,2072 0.0000

Harris-Tzavalis unit-root test for RL

Ho: Panels contain unit roots
Ha: Panels are stationary

ER parameter: Common

47
Number of periods = 15

Number of panels

Asymptotics: N -» Infinity

Panel means: Included T Fixed
Time trend: Included

Statistic z p-value
rho 0.4707 -2,2739 0.0115
Harris-Tzavalis unit-root test for D.VA
Ho: Panels contain unit roots Number of panels = 47
Ha: Panels are stationary Number of periods = 14

AR parameter: Common

Panel means: Included

Asymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statistic 4 p-value
rho -0.0195 -27.4234 0.0000

Harrig-Tzavalis unit-root test for D.VA

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

17
Number of periods = 14

Humber of panels

Aaymptotics: N -» Infinity

Panel means: Included T Fixed
Time trend:  Included

Statistic z p-value
rho 0.0265 -12.3573 0.0000
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Harris-Tzavalis unit-root teat for RL

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

Panel means: Included

17
Number of periods = 15

Humber of panels

Raymptotica: N -» Infinity
T Fixed

Time trend: Hot included
Statistic z p-value
rho 0.7469 -2,3352 0.0098

Harriz-Tzavalis unit-root test for VA

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

Panel means: Included

47
Number of periods = 15

fumber of panels

Asymptotics: N -» Infinity
T Fixed

Time trend: Not included
Statistic z p-value
rho 0.7745 -1.3547 0.0878

Harris-Tzavaliz unit-root test for VA

Ho: Panels contain unit roots
Ha: Panels are stationary

LR parameter: Common

47
Humber of periods = 15

Humber of panels

Asymptotica: N -» Infinity

Panel means: Included T Fixed
Time trend: Included

Statistic 4 p-value
rho 0.5903 0.8132 0.7920

Breitung unit-root test for GDP

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

Panel means: Included

41
15

Number of panels

Wumber of periods

Asymptotics: T,N -» Infin
sequentii

Time trend: Not included Prewhitening: Not performe
Statistic p-value
lanbda 1.7766 1.0000




Breitung unit-root test for D.GDP

Ho: Panels contain unit roots
Ha: Panels are stationary

Common
Incloded

AR parameter:
Panel means:

Humber of panels
Humber of periods

Raymptotics: TN

47
14

-» Infini

sequentiz

Time trend: Not included Prewhitening: Not performec
Statistic p-value
lanbda -10.5921 0.0000

Breitung unit-root test for D.GDP

Ho: Panels contain unit roots Humber of panels = 47

Ha: Panels are stationary Humber of periods = 14

IR parameter: Common Rsymptotics: T,N -»> Infin:

Panel mean3: Included sequentis

Time trend: Included Prewhitening: Not performes
Statistic p-value

lanbda -5.0290 0.0000

Breitung unit-root test for D.CC

Ho: Panels contain unit roaots
Ha: Panels are stationary

Common
Inclnded

AR parameter:
Panel means:

Number of panels
Number of periods

isymptotica: TN

47
14

-» Infin

sequentis

Time trend: Not included Prewhitening: Not performe
Statistic p-value
lambda -9.3748 0.0000

Breitung unit-root test for D.CC

Ho: Panels contain unit roots
Ha: Panels are stationary

Humber of panels
Humber of periods =

47
14

IR parameter: Common Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Incloded Prevhitening: Not performed
Statistic p-value

lambda -9,2258 0.0000
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Breitung unit-root test for GDP

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

47
Wumber of periods = 15

Humber of panels

Raymptotics: T,N -» Infin]

Panel means: Included sequentis
Time trend: Included Prewhitening: Not performet
Statistic p-value
lanbda 5.1439 1.0000
Breitung unit-root test for CC
Ho: Panels contain unit roots Number of panels = 47
Ha: Panels are stationary Fumber of periods = 15
IR parameter: Common Asymptotics: T,N -> Infin
Panel means: Included sequentii
Time trend: Not included Prewhitening: Not performe
Statistic p-value
lanbda -1.5106 0.0655
Breitung unit-root test for CC
Ho: Panels contain unit roots Humber of panels = 47
Ha: Panels are stationary Number of periods = 15
IR parameter: Common Raymptotics: T,N -»> Infini
Panel mean3: Included sequentiz
Time trend: Included Prewhitening: Not performe
Statistic p-value
lanbda 0.3231 0.6267
Breitung unit-root test for GE
Ho: Panels contain unit roots fumber of panels = 47
Ha: Panels are stationary Number of perinds = 15
IR parameter: Common Asymptotics: T,N -> Infin
Panel means: Included sequentis
Time trend: Not included Prewhitening: Not performes
Statistic p-value
larbda -1.58T1 0.0562




Breitung unit-root test for D.GE

Ho: Panels contain unit roots
Ha: Panels are statiopary

IR parameter: Common

Panel mean3: Incloded

Number of panels = 47
Number of perinds = 14
Asymptotics: T,N -> Infinity

sequentially

Time trend: HNot included Prewhitening: Not performed
Statistic p-value
lambda -9,9436 0.0000

Breitung unit-root test for D.GE

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

17
Number of perieds = 14

Wumber of panels

Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend:  Included Prewhitening: Not performed
Statistic p-value

lanbda -9.5480 0.0000

Breitung unit-root test for D.IV

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

Panel means: Included

47
Number of periods = 14

Humber of panels

TN -»> Infinity
sequentially

Azymptotica:

Tine trend: Not included Prevhitening: Not performed
Statistic p-value
lambda -5.9650 0.0000

Breitung unit-root test for R)

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Common

Panel means: Included

47
Humber of periods = 15

Humber of panels

TN -» Infinity
sequentially

Asymptotics:

Time trend: Not included Prewhitening: Not performed
Statistic p-value
lambda -1.5232 0.0638
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Breitung unit-root test for GE

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

Number of panels = 47
Number of periods = 15
Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda -1.6261 0,0517

Breitung unit-root test for BV

Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Number of periods = 15

AR parameter: Common Asymptotics: TN -» Infinity

Panel means: Included sequentially

Time trend: Not included Prewhitening: Not performed
Statistic p-value

lambda -1.1413 0.1269

Breitung unit-root test for BV

Ho: Panels contain unit roots Tumber of panels = a7

Ha: Panels are stationary Humber of perieds = 15

IR parameter: Common Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda -1,9150 0.02m

Breitung unit-root test for RY

Ho: Panels contain unit roots Number of panels = a7

Ha: Panels are stationary Number of periods = 15

IR parameter: Common Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda -0.3953 0.3463




Breitung unit-root teat for D.RQ

Ho: Panels contain unit roots
Ha: Panels are stationary

47
Wumber of periods = 14

Wumber of panels

AR parameter: Common Laymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included Prewhitening: Hot performed
Statistic p-value

lambda -9.8590 0.0000

Breitung unit-root test for D.RL

Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Number of periods = 14

AR parameter: Common Azymptotica: T,N -> Infinity

Panel means: Included

sequentially

Time trend: Hot included Prewnitening: Not performed
Statistic p-value
lambda -9.0424 0.0000

Breitung unit-root test for D.RL

Ho: Panels contain unit roots
Ha: Panels are stationary

Humber of panels 47
Humber of periods = 14

IR parameter: Common Asymptotics: T,N -» Infinity

Panel mezns: Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda -6.0664 0.0000

Breitung unit-root test for D.VA

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

Panel means: Included

17
Fumber of periods = 14

Wumber of panels

Rsymptotics: TN -» Infinity

sequentially

Time trend: Not included Prewhitening: Not performed
Statistic p-value
lanbda -1.7020 0.0000
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Breitung unit-root test for RL

Ho: Panels contain unit roots
Ha: Panels are stationary

IR parameter: Commen

Panel means: Included

47
Number of periods = 15

Number of panels

Asymptotics: T,N -> Infinity

sequentially

Time trend: Not included Prewhitening: Not performed
Statistic p-value

lambda -0.7991 0.2121

Breitung unit-root test for RL

Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary

Number of periods = 15

IR parameter: Common Asymptotica: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda -0.0597 0.4762

Breitung unit-root test for VA

Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary

IR parameter: Commen

Panel means: Included

Number of periods = 15

Asymptotics: T,N -> Infinity
sequentially

Time trend: Not included Prewhitening: Not performed
Statistic p-value
lambda -0.7544 0.2253

Breitung unit-root test for VA

Ho: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common

17
Number of periods = 15

Number of panels

Agymptotics: T,N -» Infinity

Panel means: Incloded sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

lambda 0.4009 0.6558




Breitung unit-root test for D.VA

Ho: Panels contain unit roots Humber of panels 41

Humber of periods = 14

Ha: Panels are stationary

IR parameter: Common
Included

Aaymptotica: TN -» Infinity

Panel means: sequentially

Time trend: Not included Prewhitening: Not performed
Statistic p-value

lanbda -1.7020 0.0000

Breitung unit-root test for D.VA

Ho: Panels contain unit roots Number of panels = 47

Ha: Panels are stationary Fumber of periods = 14

IR parameter: Common hsymptotica: TN -> Infinity

Panel means; Included sequentially

Time trend: Included Prewhitening: Not performed
Statistic p-value

larbda -8.0022 0.0000

In-Pezaran-Shin unit-root test for D.GDP

Ho: All panels contain unit roots
Ha: Some panels are stationary

Number of panels = 417
Number of periods = 14

AR parameter: Panel-specific
Included
Not included

Asymptotics: T,N -> Infinity
Panel means: sequentially

Time trend:

LDF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -3.1414 -1.830 -1.740 -1.6%0
t-tilde-bar -2.3043
Z-t-tilde-bar -8.9197 0.0000

Im-Pesaran-5Shin unit-root test for D.GDP

Ho: All panels contain unit roots
Ha: Some panels are stationary

Number of panels = 47
Number of periods = 14

AR parameter: Panel-specific
Included
Included

Asymptotics: T,N -> Infinity
Panel means: sequentially

Time trend:

ADF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -3.3954 -2.480 -2.380 -2.330
t-tilde-bar -2.41397
Z-t-tilde-bar -9.97%9 0.0000
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Breitung unit-root test for VA

a7
Humber of periods = 15

Ho: Panels contain unit roots Number of panels

Ha: Panels are stationary

AR parameter: Common Agymptotics: TN -> Infinity

Panel means: Included sequentially

Time trend:  Included Prewhitening: Not performed
Statistic p-value

lambda 0.4009 0.6558

Im-Pesaran-5hin unit-root test for GDP

Ho: All panels contain unit roots
Ha: Some panels are stationary

Number of panels 417
Number of periods = 15
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Included

Not included

Panel means: seguentially

Time trend:

ADF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -1.2051 -1.830 -1.740 -1.650
t-tilde-bar -1.0969
I-t-tilde-bar 2.29%3 0.5883

Im-Pesaran-5hin unit-root test for GDP

Ho: All panels contain unit roots
Ha: Some panels are stationary

Nunber of panels = 47
Nunber of periods = 15

AR parameter: Panel-specific
Included
Included

Asymptotics: T,N -> Infinity
Panel means: sequentially

Time trend:

LDF regressions: No lags inclunded

Fixed-N exact critical values

Statistic p-value 13 5% 10%
t-bar -1.5526 -2.460 -2.380 -2.330
t-tilde-bar -1.3340
Z-t-tilde-bar 0.1367 0.5544

In-Pezaran-Shin unit-root test for CC

Ho: A1l panels contain unit roots
Ha: Some panels are stationary

Humber of panels = 47
Hunber of periods = 15

Asymptotics: T,N -> Infinity
sequentially

AR parameter: Panel-specific
Included
Not included

Panel means:
Time trend:

ADF regressions: Mo lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -1.9454 -1.830 -1.740 -1.6%0
t-tilde-bar -1.6069
Z-t-tilde-bar -2.3518 0.0093




Im-Pesaran-5hin unit-root test for CC

417
Number of periods = 15

Ho: All panels contain unit roots Number of panels

Ha: Some panels are stationary
LR parameter: Panel-specific Rsymptotics: T,N -> Infinity
Included
Included

Panel means: sequentially

Time trend:

ADF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 13 53 10%
t-bar -2.37172 -2.480 -2.380 -2.330
t-tilde-bar -1.7964
Z-t-tilde-bar -4.0802 0.0000
Im-Pesaran-Shin unit-root teat for GE
Ho: All panels contain unit roots Number of panels = 47
Ha: Some panelsz are stationary Number of periods = 15

AR parameter: Panel-specific Rsymptotics: T,N -> Infinity
Included

Included

Panel means: sequentially

Time trend:

ADF regressions: No lags included

Fixed-N exact critical valuet

Statistic p-value 1% 53 10%
t-bar -2.6572 -2.480 -2.380 -2.330
t-tilde-bar -2.0161
Z-t-tilde-bar -6.0848 0.0000

Im-Pesaran-5Shin unit-root test for BV

Number of panels = 47
Number of periods = 15

Ho: All panels contain unit roots
Ha: Some panels are stationary

AR parameter: Panel-specifiec ksymptotics: T,N -> Infinity
Included
Included

Panel means: sequentially

Time trend:

RDF regressions: No lags included

Fixed-N exact critical value:

Statistic p-value 1% 5% 10%
t-bar -2,4924 -2.480 -2.380 -2.330
t-tilde-bar -1.9966
Z-t-tilde-bar -5.9088 0.0000

Im-Pesaran-5hin unit-root teat for RL

Humber of panels = a7
15

Ho: All panels contain unit roots

Ha: Some panels are stationary Humber of periods

Asymptotics: T,N -> Infinity
sequentially

AR parameter: Panel-specific
Included
Included

Panel means:
Time trend:

ADF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -2.6124 -2.480 -2.380 -2.330
t-tilde-bar -2.0102
Z-t-tilde-bar -6.0304 0.0000

94

Im-Pesaran-Shin unit-root test for GE

Ho: A1l panels contain unit roots Number of panels = 417

Ha: Some panels are stationary Number of periods = 15
IR parameter: Panel-specific Asymptotics: T,N -> Infinity
Included

Not included

Panel means: sequentially

Time trend:

LDF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -2.0117 -1.830 -1.740 -1.650
t-tilde-bar -1.64397
Z-t-tilde-bar -2.7423 0.0031

Im-Pesaran-5hin unit-root test for PV

Ho: R1l panels contain unit roots Number of panels = 417

Ha: Some panels are stationary Humber of periods = 15
ksymptotics: T,N -> Infinity
sequentially

AR parameter: Panel-specific
Included
Not included

Panel means:
Time trend:

RDF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -2.1259 -1.830 -1.740 -1.650
t-tilde-bar -1.7442
Z-t-tilde-bar -3.6043 0.0002

In-Pesaran-5hin unit-root test for RY

Ho: A11 panels contain unit roots Humber of panels = 47

Ha: Some panels are stationary Number of periods = 15
Asymptotics: T,N -»> Infinity
sequentially

AR parameter: Panel-specific
Included
Not included

Panel means:
Time trend:

ADF regressions: No lags incluoded

Fixed-N exact critical valuej

Statistic p-value 1% 5% 10%
t-bar -1.8254 -1.830 -1.740 -1.6%0
t-tilde-bar -1.5632
Z-t-tilde-bar -1.953% 0.0254

Im-Pesaran-5Shin unit-root test for VA

Ho: All panels contain unit roots Humber of panels = 47

Ha: 3ome panels are stationary Number of periods = 15
Asymptotics: T,N -> Infinity
sequentially

LR parameter: Panel-specific
Included
Not included

Panel means:
Time trend:

ADF regressions: No lags included

Fixed-N exact critical values

Statistic p-value 1% 5% 10%
t-bar -1.9302 -1.830 -1.740 -1.6390
t-tilde-bar -1.5304
Z-t-tilde-bar -1.63542 0.049%0




Im-Pesaran-5hin unit-root test for VA

Ho: All panels contain unit roots
Ha: Some panels are stationary

Humber of panels = 417
Humber of periods = 15

IR parameter: Panel-specific
Included
Included

Asymptotics: T,N -> Infinity
Panel means: sequentially

Time trend:

RDF regressions: No lags included

Fixed-N exact critical value:

Statistic p-value 1% 5% 10%
t-bar -2.3890 -2.480 -2.380 -2.330
t-tilde-bar -1.8642
Z-t-tilde-bar -4.6993 0.0000

Fisher-type unit-root test for D.GDP
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14

AR parameter: Panel-specific hsymptotics: T -> Infinity

Fanel means: Included
Time trend: Hot included
Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared (94) P 122.4136 0.0261

Inverse normal 4 3.5916 0.9998

Inverse logit t(239) L* 2.3610 0.9905

Modified inv. chi-sguared Pm 2.0723 0.0191

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for GDP
Based on augmented Dickey-Fuller tests

Ho: All panels contain unic roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 15

AR parameter: Panel-specific
Included
Included

Hot included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-sguared(94) B T6.2682 0.%5091
Inverse normal Z 7.043% 1.o0000
Inverse loglt t(199) L* 7.1517 1.0000
Modified inv. chi-squared Pm -1.2932 0.5020

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.GDP
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 13

AR parameter: Panel-specific Asymptotics: T -> Infinity

Panel means: Included

Time trend: Included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-squared(94) P 470.3679 0.0000

Inverse normal z -5.0574 0.0000

Inverse logit t(234) L* -14.1704 0.0000

Modified inv. chi-squared Pm 27.44595 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.
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Fisher-type unit-root teat for GDP
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 15
LR parameter: Panel-specific Aszymptotics: T -> Infinity
Included

Hot included
Not included

Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) B 151.7663 0.0002
Inverse normal Z 0.4438 0.6714
Inverse logit t (234) L* -0.5448 D.2932
Modified inv. chi-squared Pm 4.2130 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.GDP
Based on augmented Dickey-Fuller tests

41l panels contaln unit roots Number of panels = 47

At least one panel is stationary

Number of periods = 13
LR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Not included
Not included

Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 286.23486 0.0000
Inverse normal z -4.8631 0.0000
Inverse logit t(239) L* -§.2951 0.0000
Modified inv. chi-squared Pm 14.0202 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.GDP
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14

AR parameter: Panel-specific Lsymptotica: T -> Infinity

Panel means: Included

Time trend: Included

Drift term: Not included LDF regressions: 4 lags
Statistic p-value

Inverse chi-squared(94) P 218.2064 0.000D

Inverse normal z -0.3550 0.3613

Inverse logit t(229) L* -3.0924 0.0011

Modified inv. chi-sguared Pm 9.0587 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for CC
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots
Hi

Number of panels = 47
Number of periods = 15

: At least one panel is stationary
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Hot included
Hot included

Panel means:
Time trend:

Drift term: ALDF regressions: 4 lags

Statistic p-value
Inverze chi-squared|9%94) B 105.5915 0.1946
Inverse normal Z 0.3793 0.6478
Inverse logit t©(239) L* 0.0633 0.5252
Modified inv. chi-sgquared Pm 0.8454 0.1989

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.




Fisher-type unit-root teat for D.CC
Based on augmented Dickey-Fuller tests

H 211 panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Hot included

Panel means:
Time trend:

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) B 132.5831 0.0054

Inverse normal Z 0.1513 0.5601

Inverse loglt t(239) L* -0.5697 0.2847

Modified inv. chi-squared Pm 2.8140 0.0024

P statistic requiresz number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for CC
Bazed on augmented Dickey-Fuller tests

Ho: All panels contain unit roots Humber of panels = 47

Ha: At least one panel is stationary NHumber of periods = 15
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Included

Panel means:
Time trend:

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared|(94) P 151.0095 0.0002

Inverse normal Z 2.3764 0.9913

Inverse logit t(229) L* 1.2623 D.8959

Modified inv. chi-sguared Pm 4.1578 D.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.CC
Based on augmented Dickey-Fuller tests

Number of panels = 47
13

All panels contain unit roots

At least one panel is stationary Number of periods

AR parameter: Panel-specific hsymptotics: T -> Infinity

Panel means: Included

Time trend: Included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) P 520.5653 0.0000

Inverse normal z -2.1486 0.0158

Inverse loglt t(229) L* -13.2615 0.0000

Modified inv. chi-sgquared Pm 31.1105 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fizher-type unit-root test for D.GE
Based on augmented Dickey-Fuller tests

Ho: RAll panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Wot included
Hot included

Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 136.4633 0.0028
Inverse normal Z 1.1341 0.8716
Inverse logit t(239) L#* -0.7726 0.2203
Modified inv. chi-=squared Pm 3.0970 0.0010

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.
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Fisher-type unit-root test for D2.CC
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periods = 13
AR parameter: Panel-specific BAsymptotics: T -> Infinity
Included

Hot included

Not included

Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 151.2928 D.0002
Inverse normal z 1.4502 0.9319
Inverse logit t(239) L#* -D0.1621 D.4357
Modified inv. chi-squared Pm 4.,1785 0.0000

P statistic regquires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root tesat for D.CC
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14
LR parameter: Panel-specific Asymptotics: T -> Infinity
Included
Included
Hot included

Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-sguared(94) P 115.8138 D.0630
Inverse normal z 2.7826 0.9873
Inverse logit t(214) L* 1.9115 D.9714
Modified inv. chi-sgquared Pm 1.5909 D.0558

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for GE
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periods = 15
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Not included
Not included

Panel means:
Time trend:

Drift term: LDF regresszions: 4 lags

Statistic p-value
Inverse chi-sguared(94) P 107.2351 0.1657
Inverse normal Z 1.4658 0.9286
Inverse logit t(234) L#* 1.0596 0.8548
Modified inv. chi-sgquared Pm 0.9653 0.1672

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.GE
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periods = 13
AR parameter: Panel-specific Asymptotics: T -> Infinity
Included

Not included
Not included

Panel means:
Time trend:

Drift term: LDF regresszions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 92.5346 0.5234
Inverse normal z 0.7840 0.7835
Inverse logit t©(239) L#* 0.4424 0.6707
Modified inv. chi-sguared Pm -0.1069 0.5426

P statistic requires number of panels to be finite.
Cther statistics are suitable for finite or infinite number of panels.




Fisher-type unit-root test for GE
Based on augmented Dickey-Fuller tesats

Ho: All panels contain unit roots

Ha: At least one panel iz stationary
AR parameter: Panel-specific

Panel means: Included

Time trend: Included

Drift term: Hot included

Number of panels = 47
Number of periods = 15
Asymptotics: T -> Infinity

BLDF regressions: 4 lags

Statistic p-value
Inverse chi-sgquared(94) b=l 123.3773 0.0227
Inverse normal Z 4.4033 1.0000
Inverse logit t(229) L* 2.6453 0.9956
Modified inv. chi-squared Pm 2.1426 0.0161

P statistic requires number of panels to be finite

Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.GE
Based on augmented Dickey-Fuller tests

: All panels contaln unit roots
: At least one panel is stationary

AR parameter: Panel-specific

Number of panels = 47
Number of periods = 13

Asymptotics: T -> Infinity

Panel means: Included
Time trend: Included
Drift term: NHot included ADF regressions: 4 lags
Statistic p-value
Inverse chi-squared(94) P 401.6717 D.0000
Inverse normal Z 0.4330 0.6697
Inverse logit t(239) L* -7.5484 D.0000
Modified inv. chi-=squared Pm 22,4393 D.0000

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.PV
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel iz stationary

AR parameter:
Panel means:

Panel-specific
Included

Time trend: Hot included

Number of panels = 47
Number of periods = 14

Asymptotics: T -> Infinity

Driftc term: Not included ADF regressions: 4 lags
Statistic p-value
Inverse chi-squared(94) P 162.3738 D.0000
Inverse normal Z -2.1988 0.0139
Inverse logit t(239) L* -3.2553 D.0006
Modified inv. chi-=squared Pm 4.9867 D.0000

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.PV
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots
Ha: At least one panel is stationary
AR parameter: Panel-specific
Included
Included

Hot included

Panel means:
Time trend:
Drift term:

Number of panels = 47
Number of periods = 14

Asymptotics: T -> Infinity

ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) B 120.9996 0.0318
Inverse normal Z 1.9671 0.9754
Inverse logit t(239) L* 1.5066 0.9334
Modified inv. chi-squared Pm 1.9691 0.0245

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.
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Fisher-type unit-root test for D.GE
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots

Ha: At least one panel is stationary
AR parameter: Panel-specific

Panel means: Included

Time trend: Included

Drift term: Hot included

Number of panels = 47
Number of periods = 14
Asymptotics: T -> Infinity

LDF regressions: 4 lags

Statistic p-value
Inverse chi-sguared (94) b=l 37.5296 1.0000
Inverse normal Z 6.9214 1.o0000
Inverse logit t(239) L* 7.0836 1.0000
Modified inv. chi-sgquared Pm -4.1185 1.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for PV
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots
Ha: At least one panel is stationary

AR parameter:
Panel means:

Panel-specific
Included

Time trend: Hot included

Number of panels = 47
Number of periods = 15

Asymptotics: T -> Infinity

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared (94) P 149.1240 D.0003

Inverse normal Z 1.2824 0.%001

Inverse logit t(239) L¥* -0.1697 0.4327

Modified inv. chi-sgquared Pm 4.0203 O.000D

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for PV
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

AR parameter: Panel-specific

Number of panels = 47
Number of periods = 15

Asymptotics: T -> Infinity

Panel means: Included

Time trend: Included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) P 214.3069 0.0000

Inverse normal z -0.2811 0.3893

Inverse logit t(234) L#* -2.8189 0.0026

Modified inv. chi-aguared Pm B.7743 0.0000

P zratistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.PV
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

LR parameter:
Panel means:

Panel-specific
Included
Included

Hot included

Time trend:
Drift term:

Number of panels = 47
Number of periods = 13

Asymptotics: T -> Infinity

ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 233.1652 0.0000
Inverze normal Z 2.0202 0.9783
Inverse logit t(219) L#* -1.8944 0.0297
Modified inv. chi-zquared Pm 10.1497 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.




Fisher-type unit-root test for RQ
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Humber of periods = 15

AR parameter: Panel-specific Asymptotics: T -> Infinity

Panel means: Included

Time trend: Hot included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) P 174.5639 0.0000

Inverse normal 4 0.2597 0.6024

Inverse logit t(239) L* -1.6563 0.D0495

Modified inv. chi-sguared Pm 5.8757 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.R{
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 13

AR parameter: Panel-specific
Included

Hot included
Not included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statietic p-value
Inverse chi-sguared(94) B 191.2303 0.0000
Inverse normal Z -1.1021 0.1352
Inverse logit t(239) L* -3.4575 0.0003
Modified inv. chi-squared Pm 7.0912 0.0000

P statistic requires number of panels to be finite.
Other statistice are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.RQ
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots
Ha: At least one panel 1s stationary

Number of panels = 47
Number of periods = 14

AR parameter: Panel-specific
Included
Included

Not included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared (94) P 180.1165 0.0000
Inverse normal Z 1.1984 0.8846
Inverse logit t(234) L* -0.9188 0.1796
Modified inv. chi-squared Pm 6.2807 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.RL
Based on augmented Dickey-Fuller tests

Ho: All panels contaln unit roots
Ha: At least one panel is stationary

Number of panels = 47
Number of periods = 14

AR parameter: Panel-specific
Included

Hot included
Not included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: LDF regressions: 4 lags

Statistic p-value
Inverse chi-zquared(94) E 137.68%94 0.0022
Inverse normal Z 0.0686 0.5273
Inverse logit t(239) L* -1.0952 0.1364
Modified inv. chi-squared Pm 3.1864 0.0007

P statistic regquires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.
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Fisher-type unit-root test for D.RQ
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periods = 14

AR parameter: Panel-specific Asymptotics: T -> Infinity

Panel means: Included

Time trend: Hot included

Drift term: Not inclunded ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) E 136.8649 0.0026

Inverse normal Z 0.3725 0.6452

Inverse logit t(239) L* -0.5896 0.2780

Modified inv. chi-sgquared Pm 3.1262 0.0009

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for RQ
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periods = 15
AR parameter: Panel-specific
Included
Included

Hot included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) B 163.2825 0.0000
Inverse normal Z 1.3089 0.5047
Inverse logit t(219) L* -0.5092 0.3056
Modified inv. chi-squared Pm 5.0537 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for RL
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary Number of periocds = 15
AR parameter: Panel-specific
Included

Hot included
Hot included

Asymptotics: T -> Infinity
Panel means:
Time trend:

Drift term: ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) B B0.7551 0.8330
Inverse normal 4 2.3008 0.9981
Inverse logit t(239) L* 2.8799 0.9978
Modified inv. chi-squared Pm -0.9660 0.8330

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.RL
Based on augmented Dickey-Fuller tests

Ho: All panels contaln unit roots Number of panels = 47

13

Ha: At least one panel is stationary Number of periods
AR parameter: Panel-specific
Included

Not included

Asymptotica: T -> Infinity
Panel means:
Time trend:

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) E 281.1342 D.0000

Inverse normal Z -3.2718 0.0005

Inverse logit t(239) L* -7.4721 D.0000

Modified inv. chi-squared Pm 13.6482 D.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.




Fisher-type unit-root test for RL
Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for D.RL
Based on augmented Dickey-Fuller tests

Ho: &1l panels contain unit roots Number of panels = 47 Ho: All panels contain unit roots Number of panels = 47
Ha: At least one panel is stationary Number of periods = 15 Ha: At least one panel is stationary Number of periods = 14
AR parameter: Panel-specific Asymptotics: T -> Infinity AR parameter: Panel-specific Asymptotics: T -> Infinity
Panel means: Included Panel means: Included

Time trend: Included Time trend: Included

Drift term: Not included ADF regressions: 4 lags Drift term: Not included LDF regressions: 4 lags

Statistic p-value Statistic p-value

Inverse chi-sgquared(94) E 94.5520 0.4531 Inverse chi-squared (94) P 215.2198 0.0000

Inverse normal z 3.7627 0.9999 Inverse normal Z -0.1634 0.4351

Inverse logit t(234) L* 3.2043 0.9992 Inverse logit t(229) L* -2.6822 0.0038

Modified inv. chi-sguared Pm 0.0694 0.4723 Modified inv. chi-squared Pm §.8409 0.o0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

P statistic requires number of panels to be finite.

Other statistices are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D2.RL
Based on augmented Dickey-Fuller tests

Ho:
Ha:

A11 panels contain unit roots
At least one panel is stationary
AR parameter: Panel-specific
Included
Included

Hot included

Panel means:
Time trend:
Drift term:

Humber of panels = 47
Number of periods = 13
Asymptotics: T -> Infinity
ADF regressions: 4 lags

Statistic p-value
Inverse chi-sgquared(94) P 358.9603 0.0000
Inverse normal z -0.7256 0.2340
Inverse logit t(229) L¥* -T7.2958 0.0000
Modified inv. chi-sguared Pm 19.3242 0.0000

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or

infinite number of panels.

Fisher-type unit-root test for D.VA
Based on augmented Dickey-Fuller tests

Ho:
Ha:

211 panels contain unit roots

At least one panel is stationary
AR parameter: Panel-specific
Included

Hot
Hot included

Panel means:
Time trend: included

Drift term:

Number of panels = 47
Number of periods = 14
Asymptotics: T -> Infinity
ADF regressions: 4 lags

Statistic p-value
Inverse chi-squared(94) P 113.6298 0.0822
Inverse normal Z -0.6951 0.2435
Inverse logit t(239) L#* -0.9701 0.1665
Modified inv. chi-sgquared Pm 1.4316 0.0761

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for VA
Baszed on augmented Dickey-Fuller teats

Ho: All panels contain unit roots
Ha: At least one panel is stationary

LR parameter: Panel-specific
Panel means: Included
Time trend: Included

Drift term: Not included

417
15

Humber of panels =
NHumber of periods =

Asymptotics: T -> Infinity

ADF regressions: 4 lags

Statiestic p-value
Inverse chi-sgquared(94) P 182.2354 0.0000
Inverse normal 4 0.0764 0.5305
Inversze logit t(234) L* -1.3387 0.0910
Modified inv. chi-squared Pm 6.4352 0.0000

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or infinite number of panels.
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Fisher-type unit-root test for VA
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 417
Ha: At least one panel is stationary Number of periods = 15
AR parameter: Panel-specific Asymptotics: T -> Infinity
Panel means: Included

Time trend: Not included

Drift term: Not included ADF regressions: 4 lags

Statistic p-value

Inverse chi-sgquared (94) P 112.6381 0.0923

Inverse normal z 2.8378 0.9977

Inverse logit t(239) L* 2.4899 0.9933

Modified inv. chi-squared Pm 1.3593 0.0870

P statistic requires number of panels to
Other statistics are suitable for finite

be finite.

or infinite number of panels.

Fisher-type unit-root test for D2.VA
Based on augmented Dickey-Fuller tests

Ho: A1l panels contain unit roots Number of panels = 47
Ha: At least one panel is stationary Number of periods = 13
AR parameter: Panel-specific Asymptotics: T -> Infinity
Panel means: Included

Time trend: Hot included

Drift term: Not included ADF regressions: 4 lags

Statistic p-value

Inverse chi-sgquared(94) P 191.8774 0.0000

Inverse normal z 0.2159 0.5855

Inverse logit t(239) L* -2.5603 0.0055

Modified inv. chi-squared Pm T7.1384 D.0000

P statistic requires number of panels to

be finite.

Other statistics are suitable for finite or infinite number of panels.

Fisher-type unit-root test for D.VA
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots Number of panels = 47

Ha: At least one panel is stationary NHumber of periods = 14

AR parameter: Panel-speci Asymptotics: T -> Infinity

Panel means: Included

Time trend: Included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-squared(94) B 191.4263 0.0000

Inverse normal Z 2.5134 0.9940

Inverse logit t(224) L* -0.8611 0.1950

Modified inv. chi-squared Pm 7.1055 0.0000

P statistic requires number of panels to

be finite.

Other statistics are suitable for finite or infinite number of panels.




Fisher-type unit-root test for D2.VA
Based on augmented Dickey-Fuller tests

Ho: All panels contain unlt roots

Ha: At least one panel is stationary

AR parameter: Panel-specific
Panel means: Included

Number of panels = 47
13

Number of periods

Asymptotica: T -> Infinity

Time trend: Included

Drift term: Not included ADF regressions: 4 lags
Statistic p-value

Inverse chi-sguared(94) B 583.3695 0.0000

Inverse normal 4 -4.7244 0.0000

Inverse logit t(229) L* -16.2877 0.0000

Modified inv. chi-sguared Pm 35.6909 0.0000

P statistic requires number of panels to be finite.

Other statistics are suitable for finite or infinite number of panels.
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Kao test for cointegration

Ho: No cointegration
Ha: A1l panels are cointegrated

Cointegrating vector: Same

Panel means: Included
Time trend: Not included
AR parameter: Same

Number of panels
Number of periods

Eernel:
Lags:
Bugmented lags:

Bartlett
1.26 (Newey-West)
1

Statistic p-value
Modified Dickey-Fuller t .
Dickey-Fuller t .
Bugmented Dickey-Fuller t .
Unadjusted modified Dickey-Fuller t 1.2475 0.1061
Unadjusted Dickey-Fuller t -2,9852 0.0014
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