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s 4

region yEar gini income mor gri momn

1 5J 2ol1lz -33144 171.5 -
2 57 2013 -31z2z23 217.5 312 _51&7
3 57 2014 -253a7 175 .8 362 _91&7
4 5J 2015 .2558¢ 20c.2 3ZE.75
5 5J 201c .25l52 Z22c.4 217.1ec7
L= 5J Zo17 24544 Zz5.4 208 .51c7

SRR

7 oJ 200z -330%5 zz4 142 . &333
=] oJ 2005 -25904 lsa .5 157.7833
= oJ 2010 32438 2la.1 1€7.3417
1ad oJ 2011 .223E53 2le.82 175.7833
11 oJ Zolz .2a547 207.3 lz8.5
1z oJ 2013 2701 213 .3 1l27.5925
13 oJ 2014 2552 172.5 200.1417
14 oJ 2015 22378 157.3 202 .5975
15 oJ 201s 26782 201.4 21z .7833
1& oJ 2017 2724 214.32 221 .2833
17 cJ 2002 -33223 2045 1sl.45
1= cJ 2005 27327 127.% 172.5
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o M| ZF2 20 2 (Between-Effects model : BE)
o 182} B (Fixed-Effects model : FE)
= FD =™, WG =M, LSDV =™
o 2= 211 2 (Random-Effects model : RE)
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o 1) First-Difference (FD) =73
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o 3) Least Squares Dummy Variable (LSDV) =7
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FE: 1) FD Oj|A| & 8| A

.00V
o FE Model: Regional Gini on household income & GRI per capita

. reg D.gini D.income_mon D.gri_mon,// FE model: first-difference esti

> mation
Source SS df MS Number of obs = 31
F(2, 29) = 1.70
Model .003784408 2 .001892204 Prob > F = 0.2000
Residual .032239924 29 .001111722 R-squared = 0.1051
Adj R-squared = 0.0433
Total .036024332 31 .001162075 Root MSE = .03334
D.gini Coef. Std. Err. t P>|t] [95% Conf. Interval]
income_mon
D1. .0002965  .0002607 1.14 0.265 -.0002367 .0008297
gri_mon
D1. -.0004027 .0003814 -1.06 0.300 -.0011828 .0003774
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FE: 2) WG Of| A| & 8l A

SEC I I
o FE Model: Regional Gini on household income & GRI per capita

. xtreg gini income_mon gri_mon, fe // FE model: within-group estimation

Fixed-effects (within) regression Number of obs = 35
Group variable: region Number of groups = 4
R-sq: Obs per group:
within = 0.2109 min = 5
between = 0.0396 avg = 8.8
overall = 0.0130 max = 10
F(2,29) = 3.88
corr(u_i, Xb) = -0.6322 Prob > F = 0.0322
gini Coef. Std. Err. t P>|t]| [95% Conf. Interval]
income_mon 1.68e-06 .0002642 0.01 0.995 -.0005387 .000542
gri_mon -.0003851 .0001402 -2.75 ©0.010 -.0006719 -.0000984
_cons .3988219 .0664566 6.00 ©.000 .2629028 .534741
sigma_u .04637788
sigma_e .02518505
rho .7722648 (fraction of variance due to u_ i)

F test that all u i=0: F(3, 29) = 10.92 Prob > F = 0.0001
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yie = (@ +u;) + Bxie + e
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FE: 3) LSDV Of| A| & 3} Ad

.00V
o FE Model: Regional Gini on household income & GRI per capita

. Xi: reg gini income_mon gri_mon i.region // fixed-effect model: LSDV estimat

> ion - ui

i.region _Iregion_0-3 (naturally coded; _Iregion_© omitted)
Source SS df MS Number of obs = 35
F(5, 29) = 12.37
Model .039226508 5 .007845302 Prob > F = 0.0000
Residual .018394321 29 .000634287 R-squared = 0.6808
Adj R-squared = 0.6257
Total .057620829 34 .00169473 Root MSE = .02519
gini Coef. Std. Err. t P>t [95% Conf. Interval]
income_mon 1.68e-06 .0002642 0.01 0.995 -.0005387 .000542
gri_mon -.0003851 .0001402 -2.75 0.010 -.0006719 -.0000984
_Iregion_1 -.0448152 .0239944 -1.87 0.072 -.0938892 .0042589
_Iregion_2 -.0432832 .0215878 -2.00 0.054 -.0874352 .0008689
_Iregion_3 .0535636 .0206362 2.60 0.015 .0113578 .0957693
_cons .408689 .0789602 5.18 0.000 .2471973 .5701807




FE: FD, WG, LSDV =7 ¢r "]t

. quietly reg D.gini D.income_mon D.gri_mon, nocons
estimates store FD
quietly xtreg gini income_mon gri_mon, fe
. estimates store WG
. quietly xi: reg gini income_mon gri_mon i.region
estimates store LSDV

. estimates table FD WG LSDV, b(%9.6f) star(0.1 0.05 0.001)

Variable FD WG LSDV
income_mon
D1. 0.000296
--. ©.000002 ©.000002
gri_mon
D1. -0.000403
--. -0.000385** -0.000385**
_TIregion_1 -0.044815%*
_Iregion_2 -0.043283%
_Iregion_3 0.053564**
_cons ©.398822%** 0.408689***

legend: * p<.1l; ** p<.05; *** p<.001
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Wie — 0:y) = (@ — 0;a) + (Bx;e — PO X;) +
[(u; — 6,u;) + (eir — 0,€;)]
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o 0{7|M 6 = BZhEl QXS ((w; — 0,w;) + (eic — 6:8)) O
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RE: OJ| A| & SfjAd
-2 4
o RE Model: Regional Gini on household income & GRI per capita

xtreg gini income_mon gri_mon, re theta // RE model

Random-effects GLS regression Number of obs = 35
Group variable: region Number of groups = 4
R-sq: Obs per group:
within = ©.0012 min = 5
between = 0.9694 avg = 8.8
overall = ©.3202 max = 10
Wald chi2(2) = 15.07
corr(u_i, X) = O (assumed) Prob > chi2 = 0.0005
theta
min 5% median 95% max
©.0000 ©.0000 ©.0000 ©.0000 ©.0000
gini Coef. std. Err. z P>|z]| [95% Conf. Interval]
income_mon -.0009234 .0002427 -3.80 ©.000 -.0013991 -.0004476
gri_mon -.0000433 .0001065 -0.41 ©.684 -.000252 .0001654
_cons .499861 .0608897 8.21 ©.000 .3805193 .6192027
sigma_u (2]
sigma_e .02518505
rho (7] (fraction of variance due to u_i)




RE: OJ| A| & SfjAd
oz 4

o RE Model: Regional Gini on household income & GRI per capita

.| xttestO |// Breusch-Pegan LM test for var(u)=0

Breusch and Pagan Lagrangian multiplier test for random effects
gini[region,t] = Xb + u[region] + e[region,t]

Estimated results:

Var sd = sgrt(Var)
gini .0016947 .0411671
e .0006343 .0251851
u (%) (%]
Test: Var(u) = 0
chibar2(01) = 0.00

Prob > chibar2 1.0000



RE: $t= OLS Gl FEQ}O| H|m

.24
o POLS vs. RE vs. FE Results

. quietly regress gini income_mon gri_mon // pooled OLS
estimates store POLS

. quietly xtreg gini income_mon gri mon, re // RE model
estimates store RE

. quietly xtreg gini income_mon gri mon, fe // FE model
estimates store FE

. estimates table POLS RE FE, b(%9.6f) star(0.1 0.05 0.001)

Variable POLS RE FE

income_mon -0.000923***  -0,000923*** 0.000002
gri_mon -0.000043 -0.000043 -0.000385**
_cons 0.499861*** 0.499861*** 0.398822%**

legend: * p<.1; ** p<.05; *** p<.001



FE or RE?

(Hausman Test)

a8

Hy: cov(xy,u;)) =0

Hg: cov(xy,u;) # 0




FE or RE?

. quietly xtreg gini income_mon gri_mon, fe
estimates store FE
. quietly xtreg gini income_mon gri_mon, re

estimates store RE

.| hausman FE RE

—— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.
income_mon 1.68e-06 -.0009234 .0009251 .0001043
gri_mon -.0003851 -.0000433 -.0003418 .0000912

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

chi2(2) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 83.01
Prob>chi2 = 0.0000
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