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Panel data

« EITREN
data)

% (panel data) , i NY\MEEE (longitudinal

, =ian /|\7FIE/|\1Z|S7(_ T T ANEIRTEA £ RN ERHE .
o« WIRZES

BETE XM Y WINME, &R ARTRH
X.,Y) i=1...mandt=1,..,T

/||I||

- T#HE#R (balanced panel) IEFfIENEEET T TAMNE—Y
R ESENLNENER, SNFROIEFEER (unbalanced

panel) .

» m EEBUN T LEBARNERESIEIR KENR (long panel) ; T LE

BN m

LR RBIENIEFR VB ER (short panel)

2



XEMRIZBEEIECEUES

The U.S. state traffic fatality data set

« FIESEIE: Ruhm, C. (1996). Alcohol policies and highway

vehicle fatalities, Journal of Health Economics, 15:435-454.
(] 7E Stock & Watson BRI B EI, = ZI R 89 AER €2F)

- HEXE 48 AN (ANESHREINMERR) 1982 £
1988 8] E’\JT&‘%—EE&&@?&E’J——@I TR EHE

BEIIET X FatalityRate: SMNBFES— K APETRBZHAIAL
BTt BeerTax: B NZETT/A8 (1988FEETIME) , AIERBERBIANKIE
%

P
D

Xt s

&
i
o

DIRETOBER . BZLTT . AN RIESE,



RIBSWHIEC RS IBRM

Stock & Watson, Introduction to Econometrics, 3rd.

Fatality rate

(fatalities per 10,000)

45 —
[ ]
4.0 by
35
30l * °
25

FatalityRate = 2.01 + 0.15BeerTax

2.0 =24
[ ]

e
1.5 —e ..0’ e ©

[ ]
10 *°*
0.5

0.0 '

0.0 0.

(a) 1982 data

5

1.0

1.5

2.0

(dollars per

2.5 3.0
Beer tax
case $1988)

Fatality rate
(fatalities per 10,000)

4.5 —
4.0
35
3.0 ’
2.5
2.0
1.5
1.0
0.5
0.0

FatalityRate = 1.86 + 0.44BeerTax

0.0

0.5 1.0 1.5 2.0 2.5 3.0
Beer tax
(dollars per case $1988)

(b) 1988 data
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FatalityRate = 1.86 + 0.44 BeerTax (1988 data).
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EREHERYZR LBV AR B rT IS AL
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y, 1w, (EF=AEARSENE, TO MR EIRORAEATIAE 0y, 7 ,, 8175

LLERT f B9 OLS it ERNHERNIE (Gauss Markov EIE) ,

ARIELER

q ] DAE

EFS

mEs

K it

BoLs A ZEREMEITHE 22X X) ™ hRHE—HM (BR7FERkEEIT

£) .



SE3 o
IXZER D 1REY

Error component models
BATAZRISIREIN w, DEERJLTIRIIEIA S, Bl

XE e, (EFITFFRA SAETERT ] £ BOVUME: v, ERTFFREME i e,
YT it WA,

e, M v. AMRIFNBEIEZTERMENETE, 53X N EERMIREE
(fixed effect model) FIFEHLZAMNIZE! (random effect model)
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Fixed effects model
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(BRI BAF] X 12X,

BEIEE (MK, BE) RN
S, HENEMTEJ,,....d,,
HiEREH 5 D,

D& 7E RN AR B AT AR IR A

y=Xp+Dn+e, Elee' =01

Hefing = (v, Vs, ..., v,) IMEEEME (individual fixed effects)

20, SN HMMAL )R,

I Xit di d> dm
1 1 0 0
1 : :
1 1 0
2 0 1
2 5 —D
2 : 1

: 0 0
m : :
m : :
m 0 0 1

o TR X FANEEZE

M ESH RESR M E|X] (v, — X8 —v)| = OF Ely, — X, —v] =0, utmitgp (B
OLS {{it8) MARBEMMN{LITE (fixed effects estimator) , Wi AR/N_FEINT ST
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Kronecker 2
Kronecker product
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Demeaning and within-group estimator
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Random effects model

MEBAMRIE v, BiLF ¢, A1 X, RIE X WMVEM, Elu, | X]=Elv,+¢,| X] =058
M, EXD 1’—“|: ~, BElYIRE y, = X, p + u;, B9 OLS {Hit=mEIF w4

MRERIZ v, ~ [ID(0, 62), MH

1= 24 2
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SfEE T o2 Fl 622

o2 BILOEIE y = XB + Dn + € 8 OLS BREMTEIT, HIHRE—REITE2
62=SSR/(n—k—m),

Y m BEE n TGN, o) AILAEE FEAEEHTEIT
Ppy =PpXb+e¢ = ﬁBG = (X'Pp,X)"'XTP,y

it o #7 between-group f&iHE (AIEMETE) , BN Pyy 3§y, BERN Y, FEE—
@ (EMEAME () WENTHEEAT, RETESANEENEL.

A& Ppy = PpXb + € RFERZRETINAER Var(e) = o, + o2 /T, Eitt
62=SSR/(m —k) — 62 /T £ o2 W—F{HIHE.
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M X = o2l + o171 AT
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E

FItERTEN, f B9 GLS (it DU 3
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#47 OLS Y3518, M 62 f 62 BRIV, BNFTIRIE feasible GLS fHIHE S oo
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MES,

« U1 =08, Bos=Pos MHE 62 =0,
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« B0 <A< 1B, BosttBors M frg BEAN.

14



p
LR [VA B Regression Analysis of the Effect of Drunk Driving Laws on Traffic Deaths

Dependent variable: traffic fatality rate (deaths per 10,000).

Regressor (M () 3) (4) (5) (6) (7
Beer tax 0.36 —0.66 —0.64 —0.45 —0.69 —0.46 —0.93
(0.05) (0.29) (0.36) (0.30) (0.35) (0.31) (0.34)
[0.26,046]  [-123,-0.09] [-135,0.07] [-104,0.14] [-138,0.00] [-1070.15] [-160,—0.26]
Drinking age 18 0.10 0.03 -0.01 0.04
(0.07) (0.08) (0.10)
[-0.11,0.17]  [~0.17,0.15] [—0.16, 0.24]
Drinking age 19 —0.02 —0.08 —0.07
(0.05) (0.07) (0.10)
[-0.12,0.08] [—0.21,0.06] [-0.26,0.13]
Drinking age 20 0.03 —0.10 —0.11
(0.05) (0.06) (0.13)
[-0.07,0.13] [-0.21,0.01] [—0.36,0.14]
Drinking age 0.00
(0.02)
[—0.05,0.04]
Mandatory jail or 0.04 0.09 0.04 0.09
community service? (0.10) (0.11) (0.10) (0.16)
[-0.17,0.25] [-0.14,031] [-0.17025] [-0.24,0.42]
Average vehicle miles 0.008 0.017 0.009 0.124
per driver (0.007) (0.011) (0.007) (0.049)
Unemployment rate —0.063 —0.063 —0.091
(0.013) (0.013) (0.021)
Real income per 1.82 179 1.00
capita (logarithm) (0.64) (0.64) (0.68)
Years 1982-88 1982-88 1982-88 1982-88 1982-88 1982-88 1982 & 1988
only
State effects? no yes yes yes yes yes yes
Time effects? no no yes yes yes yes yes
Clustered standard no yes yes yes yes yes yes
errors?

F-Statistics and p-Values Testing Exclusion of Groups of Variables

Time effects = 0 4.22 10.12 3.48 10.28 3749
(0.002)  (<0.001) (0.006) (<0.001) (<0.001)
Drinking age 0.35 141 0.42
coefficients = 0 (0.786) (0.253) (0.738)
Unemployment rate, 29.62 31.96 25.20
income per capita = 0 (<0.001) (<0.001) (<0.001)
R? 0.091 0.889 0.891 0.926 0.893 0.926 0.899

These regressions were estimated using panel data for 48 U.S. states. Regressions (1) through (6) use data for all years 1982
to 1988, and regression (7) uses data from 1982 and 1988 only. The data set is described in Appendix 10.1. Standard errors
are given in parentheses under the coefficients, 95% confidence intervals are given in square brackets under the coeffi-
cients, and p-values are given in parentheses under the F-statistics.
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« JZEE v, 8k e, BIRELFR)Y one-way error component model, [EIJZE
& v; Ml e, B9FR7Y two-way error component model,

o WRIBADIN AN 8] 2 FM9B RN, FlainX, (BEFEETERY
=, AR—TTERRER—TEXABEMME, WEEMNRETA
MAMXSRN, (F2EERR) .

« EERNAZREVN? 2 TEAN, —EEREXH;, H T 1R/
i, BIBAZ 8 Hausman 1438 F 715,
« ZEJ:

« Hsiao, C. RIX) (2014). Analysis of Panel Data, 3rd Edition. Cambridge
University Press.

e Baltagi, B. H. (2013). Econometric Analysis of Panel Data, 5th Edition. Wiley.
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