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® V= XiB+Ziy+at+uy
o WEHENMEEERNETHME:

_ 1T v _1vT
B Y=o Ve Xi == Xe=1Xi
—_ 1T . 1 @r
B Z,==Xi=1Z; al = =Yi-1Q;
T T
_ 1 T
u i —FZt—lult

® YV, —Y,=Xt—-X)TB+ (z;—2)Ty — (a; — ;) +
(U — u)

® Y,—Y, =Xy —X)'B + (uy — 1)

® Vi =XiB + Ui
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® YV, =X.p+ iy
® 1z FIOLSfhit % 7] K&
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(X7X) (XTY) (Z?’=1 ZiTzlxitXiTt) (Zév=1 ZiTzlxitYit):

pt
N T LN T
(Z Z(Xit — X)) (Xie — )?i)T> <Z Z(Xit — X)) (Y — E))

® XEHWBEMANMAZL,EiHE. MAKITERE
R R

2020/11/27



v BN ZREMT EfTHIE(LSDV)

® Y,=X.p+z/y+aD;+ -+ aD;+-+ayDy + u;

o B, FDWMETHEFEENNEEZ G MEENEE(D, .. Dy) =
FELLME, TUBRREERE Y 827, ZEKE A:

® Y, =XiBf+Xd;D;+uy
@Y;y = A,Dy + -+ ;Di + -+ AyDy + & = ;DI + &4
B oy = A Dy + -+ 0D+ + fiyDy + & = A Di+ &
O éit:Yit_Yi:Yit
O éit = Xjt — X; =

Xit
Q¥ 7k Z (B & 2 & BEAT BT, 43 5 B V3 2 $0 BN O AT 5k B & (Frisch-
Waugh-Lovell)
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AYye = AXip B + Auye
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® X/MAHIE W EABLE 4 UL F IR AR E 2 R

® Y, =Xif+d;+uy (1)
® Yi1=Xi_1f+di+uyy (2)
® (1) E=E(R2)K 1%
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B ENE: Y, =XEB +d; + uy

o
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“A& &% 2zl A7 (Incidental Parameters Problem)
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® AZ L2014 AT T MAEAKE, BERAFHATMEKRE., I HE
A. BR& &MWL AR, Z3Ea2id(b kKA., year(F17).
q(A W S 3E A, BABET). tax(BILE &)

id year q tax id year q tax
1 2010 7 0 3 2010 6 0
1 2011 7.02 0 3 2011 6.02 0
1 2012 7.04 0 3 2012 6.04 0
1 2013 7.06 0 3 2013 6.06 0
1 2014 7.6 1 3 2014 6.2 0
1 2015 7.5 1 3 2015 6.2 0
1 2016 7.6 1 3 2016 6.2 0
1 2017 7.7 1 3 2017 6.2 0
2 2010 6.5 0 4 2010 5.5 0
2 2011 6.52 0 4 2011 5.52 0
2 2012 6.54 0 4 2012 5.54 0
2 2013 6.56 0 4 2013 5.56 0
2 2014 7.2 1 4 2014 5.7 0
2 2015 7.1 1 4 2015 5.7 0
2 2016 7.1 1 4 2016 5.7 0
2 2017 7 1 4 2017 5.7 0
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J=

® q

12014 —

a + ftax;z014 + U;2014

® /&%|f=1.45=(A+B)/2-(C+D)/2

tsset id year
panel wvariable:

time wvariable: vyear,
delta: 1 unit
. reg g tax if year==2014
Source 33 8
Model 2.1025 7.5
Residual .205
;
[=
Total 2.3075 4
= 65
=
< .
o Coef.
tax 1.45 72
_cons 5.95 c

ZU2Z0/ 11/ 21
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® g =oa+ftax; +uy,i=1,..,4,t=2010,..,2017

® HTEHIEMAT M EOLSE T, 5% f=1.18

reqg g tax
Source S5 df M3 Number of obs = 32
Model 8.3544 1 8.3544 Prob > F = 0.0000
Eesidual 6.6288 30 .220986 R-squared = 0.55786
Adj R-squared = 0.5428
Total 14.9832 31 .4B3329032 FEoot MSE = .47006
o Coef. Std. Err. t B>t [95% Conf. Intervall
tax 1.18 .1919028 6.15 0.000 . 7880823 1.571918
_cons 6.17 .0859514 64 .30 0.000 5.974041 6.365959
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® q;; = Ptax;; +a,firm; +a,firm, + asfirm; + a,firm, +u;

B HIR T BRI A A R TR R e AR B R LRI E R

BE AT Bk 20144 J5 Z W IH & &

tabulate id,gen(firm)

reg g tax firml-firm4, noconstant
Source 55 df M5 Number of obs = 32
F(5, 27) 44635.78
Model 1352.2988 5 270.45976 Prob > F 0.0000
Residual .1636 27 .006059259 R-squared = 0.9999
Adj R-squared = 0.9999
Total 1352.4624 32 42 .26445 Root MSE = .07784
o Coef. Std. Err. t BE>|t]| [95% Conf. Intervall]
tax .57 .0389206 14.65 0.000 .4901415 .6498585
firml 7.03 .0337062 208.57 0.000 6.96084 7.09916
firm?2 6.53 .0337062 193.73 0.000 6.46084 6.59916
firm3 6.115 .027521 222.19 0.000 6.058531 6.171469
firm4 5.615 .027521 204.03 0.000 5.558531 5.671469
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T, BEESNAMFAETT

® g, =ptax; +a; +uy. i=1..,4;t=2010,.,2017

egen mg=mean(qg) , by (id)

egen mtax=mean (tax) by (id)

generate within g=g-mq

generate within tax=tax-mtax

reg within g within tax, noconstant

xtreg g tax,fe

Source 55 df
Model 1.29959987 1
Eesidual .163599998 31
Total 1.463199897 32
within g Coef. Std. Err.
within tax .57 .0363229

2020/11/27

Fizxed-effects (within) regression Number of obs = 32
Group variable: id Number of groups = 4
R-5q: Obs per group:
within = 0.8882 min = 8
between = 0.8521 avg = B.0
overall = 0.5576 max = B8
F(1,27) = 214 .48
corr(u i, Xb) = 0.5066 Prob > F = 0.0000
s Coef. S5td. Err. t E>|t] [95% Conf. Interwvall]
tax .57 .03892086 14.65 0.000 .4901415 . 6498585
_cons 6.3225 .0168531 375.15 0.000 6.28792 6.35708
sigma u .6020036
sigma e .07784124
rho .98355552 (fraction of variance due to u i)
F test that all u i=0: F(3, 27) = 355.67 Prob > F = 0.0000
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El=ay

® Aq; = BAtax;y +uy . i=1..,4 t=2010,..,2017

generate dg=qg-l.g
(4 missing values generated)

generate dtax=tax-l1.tax
(4 missing values generated)

reg dg dtax, noconstant

Source 55 df M3 Number of obs = 28
F(l, 27) 189.87

Model .696200008 1 .6%6200008 FProb > F = 0.0000
Residual .098999998 27 .003666667 E-squared 0.B8755
Adj R-sguared = 0.8709

Total .7952000086 28 .0284 Eoot MSE = . 06055

dg Coef. 5td. Err. T P>t [95% Conf. Intervall]

dtax .59 .0428174 13.78 0.000 .5021459 .6778541
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® g = ftax; +a; +Vy011Yearyg11 + V2012Yeary g + o+

Y2017Yearyg 7 + Uyt

Xtreg g tax i.year, fe

%

6 ] [ A R A A Mk B AR

Fixed-effects (within) regression Number of obs = 32
Group variable: id Number of groups = 4

E—s5d: Cbs per group:
within = 0.9761 min = 8
between = 0.8521 avg = B.O
overall = 0.4280 max = 8
F(8,20) = 102.01
corr(u_i, Xb) = 0.3827 Frob > F = 0.0000
o | Coef. 5td. Err. t F>|t]| [85% Conf. Interwvall]
tax .4 .0295804 13.52 0.000 .3382964 .486170386

vear
2011 .02 .0285804 0.868 0.507 .0417036 .08170386
2012 .04 .0285804 1.35 0.191 .0217036 .10170386
2013 .06 .0295804 2.03 0.058 .0017036 .12170386
2014 .225 .0330719 6.80 0.000 .1560132 .2939868
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BT EREEE Win)E

® — . EFE NN R AR AR ?
B BUAETMAERNaE G SMBEEMX

cov(Xj,a;) =0 cov(X, a;) # 0

WAL SR (RE) | BRE—3%, A% BREXR —3

B ER(FE) | pFE—%, THHK |BTE—F, THHK

B Hausman/ 3o #| W7 & | RE#% & if £ FEAZ &
o Hausman#t % % it & :
o g = (EFE _ BRE)T[Var(BFE) _ Var(ﬁRE)]_l v (lgFE _ B\RE) = y2(k)

cKEMA T T EWHME K, £HELTO0, BFES5LHRE—3, #{# FIREE A,
FHER A, ik FFEHEA

B Z3ENTFF EHausmank %, HE#F FFEEA

2020/11/27 18



BT EREEE Win)E

® — AUTEAFRABERBMELNERBAIDLEFER

ERAZA, B2 oo A x A2

Om B =P JE, RE AN T ] e " EZ N

B AFEAEENER . E(INCy|EDUy, GENDER;) =
(a+0¢y) + (B +0¢))EDU;; + (v + 6¢p,)GENDER,;

B m\EE¥MNE: E(NCi|EDU;,, GENDER;) = a + BEDU;, +
YGENDER; + «;

QFEFEEMMER, BEGITRBATESETA

B MEEFHERAHBARGUXMYW XA, EANBEELDT,
B RGN R ER K
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BT EREEE Win)E

o - LEAERMAEAE, FEXERALKEIANLEE, £5
HEREZLEMHMRELEERARRKAR?
O X MY %7 H R Z

Q@ EX MYy B AR T, EXEX W MEEUARAD, EHEE
BB G, BT EREABE KGRI ERAN X, AR T

B ooy

VLR T ee A B, (EDUy — EDU;) & AR /N
o ZHHERRNBAFELER v MERNEHEER

2020/11/27 20



1515 !




