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» A A E A= (time-series data)
SEZ MM S EEE A2 A|E0 ZH Hr=EX 2
»Of|: ot= o] = LS4 +H(GDP) F=0|
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i A Xt & O A|: long format, unbalanced At &

regiocn YEar gini income mon gri_ mon
1 5T 2012 332144 171.5 -
2 5T 2013 -31z23 z17.5 312 .51e7
2 5T 2014 25297 17s.82 Fe2.51c7
4 5J 2015 -25528¢ 20e_2 32&6.75
5 57 201¢ .2sls2 Z2c .4 217 .1sc7
LS 5J 2017 -Zz4544 2354 308 _51&7
T DT __EEEE_ -3320458 zz4 142 . &333
=] oJ 20045 -25504 lsa.45 157 .7833
5 ) 2010 .32438 2lz.1 1e7.3417
10 oJ 2011 2853 2le.8 175 .7833
11 ) 201z -23557 z07.3 lzs.5
1z oJ 2013 2701 213.3 la7.525
1z ) 2014 2558 172.5 z00.1417
l4 oJ 2015 22378 1l57.32 202 .5875
15 oJ 201& _26T7c2 201 .4 zla_T7833
1ls DT 2017 2724 214 .3 231.2833
17 =y ) 2008 -33223 zas5 1lsl_45
1z ) 20045 27327 127 .8 172 .5
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» S EHL QA0 M2 HEE[X|= HUA=71
»OLS 78 22| H| H 2 (unbiasedness) 3 2 X[ (consistency) 2t &

ZE UEAZ =71
S0l

MOl 2 = (efficiency)= 2o 22

PHDEE FYS AYEATOLF AN, 1AY S) 2Tl NS 9l Lay
7P (but 54 33172/ OJof & HZEH) — Boys = BUE



I 2Atz 2= 7|8 =7

»[71E] F 7HK] 7| B2
¥z 2Y (Fixed-Effects model : FE)
»FD =3, WG =4, LSDV =7
Aol il 2 (Random-Effects model : RE)
> [SE1] SEHL| AU SEEAQFO et
SHI2 B & s IE 2

»[S82] K2 w0 Uet
U ol RY(PEY) & HIUY 9|7 2 (EFY)
» [S 83 INEXIEE HIZtE = BHE o a2}
CHE5 2 (Multi-Level Model: MLM)= H&¢t Il €Atz &4
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FE: CHEX Ol =" 4FE N| 7FX]

0y D820 Y (u; AME2B)

Yie = (@ +u;) + Bx; + ey

IS dTrd(a+u)Ol {2 /HNEBZ MZECLHEH
Q 7

0z

»CHEZX Ol =
1) First-Difference (FD) &8
»u; MlAHSHH 7N S8 SH|
2) Within-Group (WG) &7 Stata 7| £ 4k
»u; MlAHSHH 7N S8 SH|
3) Least Squares Dummy Variable (LSDV) &8

ru; M FEoH0] 7HM S8 SH




(1)

a+ Lx; +u; + e
a+ Bxj—q +u;+ejq

Yit =
Yit—1

(2)

Vit — Yie—1) = B(xi — x36-1) + (€ir — €j¢—1)

(1)-(2)

Ay = BAx; + Aey;
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FE: 1) FD Of| A| & Sff A

» FE Model: Regional Gini on equivalized income & GRI per capita

. reg D.gini D.income _mon D.gri_mon, nocons |// 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




Vie =a+ fxitu; +e;r (1)
37i=a+,89?i+ui+éi (2)

YVie =Y = Bxie —x;) + (eir —€;)  (1)-(2)

u, = MASH= 2HE =2 Sofl 7iHEd 21 A
>‘(L)Lﬁ7(t)—’|<—|7§ﬂf7§ AOI M AFREX| 7= SHX| R G WS O 20t EX T D AS
29,
w; 7t ARRER] 7| 20| cov(uy, x;) # 0 O|E2tE, POLS =™ 2 S5l
SRERS R DR
L O IPHO0AM AlZE=EH B S| AFEEX] 7| 20| A|Zt=H
H=O| A+8 -8 =+ SiLt= CHEO0| U S




FE: 2) WG Of| A| & S| A

» FE Model: Regional Gini on equivalized 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 0.000 .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




FE: 3) LSDV =& 8
»FES LSDVE 5= H

yie = (@ +u;) + Bxie + e

Yit = 71'1=1 a; + fxi + ey (where a;= a +u;)
ws MEFES= HE 2 SO VM EE 21012 SX|
» 2N E FTEE = 482 w7t OtL 2} ¢
» A ZHO|| CCh2f HOkX| A2 VN SEE2 B 5 o0 22 e[

HEl(mat Az E s S|
LSDV =8 Z21= WG = Z1tet 2HF 5| LXK



FE: 3) LSDV Of|A| & Sl A

» FE Model: Regional Gini on equivalized 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 =+

quietly reg D.gini D.income_mon D.gri_mon,

estimates store FD

quietly xtreg gini income_mon gri_mon, fe
estimates store WG

quietly xi:

estimates store LSDV

estimates table FD WG LSDV, b(%9.6f) star(e.1

I‘l

nocons

reg gini income_mon gri_mon i.region

0.05 0.001)

Variable FD WG LSDV
income_mon
D1. 0.000296
-- 0.000002 0.000002
gri_mon
D1. -0.000403
-- -0.000385** -0.000385**
_Iregion_1 -0.044815%*
_TIregion_2 -0.043283%*
_TIregion_3 0.053564**
_cons 0.398822%*x* 0.408689***
legend: ?* p<.1; ** p<.0@5; *** p<.001



#H_ L:IX H A
HE |' T'_‘—-||7|t|;|-I:REE_C§



RE: M 9]
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» RE =Y & ‘theta(d)’

Yie — 0;y;) = (a — 0,a) + (Bx;y — pO;X;) +
[(u; — 6,u;) + (e — 0;€;)]

05
0;i=1- 2 | 2
T;o) + o}

7| 0 = BZtEl @ XS ((u; — 0;u;) + (e — 0;€;)) O 7| 271"
O S 24 0|10 Xp7|AH2H0| O*E% MEH =
0= 1 HOo|4t 00| A 1AFO|2| 22 ZA &|=4|, 00 7172 =& RE =
77k
H

ol &
HEr2 POLSE™ 0| 7HZAH =2, 100 717t =8 FE =440 7t
7-|| =]



» RE Model: Regional Gini on equivalized income & GRI per capita

xtreg gini income_mon gri_mon, re theta // RE model

RE: 0| A| & SH{ A

Random-effects GLS regression Number of obs = 35
Group variable: region Number of groups = 4
R-sq: Obs per group:
within = ©0.0012 min = 5
between = 0.9694 avg = 8.8
overall = 0.3202 max = 10
Wald chi2(2) = 15.07
corr(u_i, X) = @ (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 0.000 -.0013991 -.0004476
gri_mon -.0000433 .0001065 -0.41 0.684 -.000252 .0001654
_cons .499861 .0608897 8.21 ©0.000 .3805193 .6192027
%]
.02518505
%) (fraction of variance due to u_i)




FE or RE?

A0 27 (The Hausman specification test)

» O

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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