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P wooldridge 7S 7 — DFHLAAA
library(wooldridge)

P pln Xy =Y DFAAA OSF T — XTI
library(plm)
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[ E SR 24 (Fixed Effects Transformation)

> ETN: Y, =By ta; Huy, t=1,2,....T [14.1]
P fEfER B L TR Z E B

Y = B1%; + a; + u;[14.2]
D [14.1] 5 [142] 231K (AEHRERE / within )
Uip = Brdy + iy, t=1,2,...,T[14.3]

P b =y — v, - RRTFERET — & (time-demeaned data)
b o, HIEEXNS = OLS T 8, #—BHEETE 3
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[ 7 S R DRI

P [14.3] % Pooled OLS THEE L7z d OHEENRIEEE
(within #E2)

> BEARZEOEH (MM, WAl YY) 3RHEIREC X -
THEXN. #HEERATRE

> EEINEMIE (E(u,|X;,a;) =0) Db L THE - —

P oa, b oa, PERCHELTOTHHDLZ Y (5 13%ED FD
¥ [/ UiRA)

» HHIE: df = NT — N —k=N(T—1) — k (R TEE
WEDERZ v IcHBER 155)
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X DRIHZEIAN DIRR

P R BIAREERI R E TV [14.4]:
Yir = B1%1 + BoTyyo + -+ Bris + a; + uy
> AR RHFBRE = [14.5):
Uiz = B1Zi01 + BoZipe + - 4 BrZipr + Uy

P % Pooled OLS THEE T %
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BI14.1: MEEAIEATR B 5% 2 5 5% (JTRAIN)
P 7 —%&: 544k x 34 (1987~1989 4F)
P EEAEE: log(scrap;,) (FRMFTEDIE)
P GRHAZEEC fEX I — d8S, d89, MBI grant, 7 ' HiBIE

grant_q
P df =54(3—1)—4 =104
data(jtrain)
pdata_jt <- pdata.frame(jtrain, index = c("fcode", "year"))

res_fel4l <- plm(lscrap ~ d88 + d89 + grant + grant_1,
data = pdata_jt, model = "within",
na.action = na.omit)

summary (res_fel41l)$coefficients

#i#t Estimate Std. Error t-value Pr(>|tl)
## d88 -0.08021567 0.1094751 -0.7327297 0.46537158
## d89 -0.24720279 0.1332183 -1.8556220 0.06633916

## grant  -0.25231487 0.1506290 -1.6750751 0.09692392

## grant_1 -0.42158951 0.2102000 -2.0056593 0.04748974
8
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# 14.1: FEE DR

D Bprane , ~ —0.422 1 MIFEICHBI SR 2 & RS
34%K R [exp(—0.422) — 1 ~ —0.344]. 5% /KETHE

P B yrane ~ —0.252 1 MM EE 10%KHETHE (BIRRE
FhE W)

D 89 DIFEHE = MBS L IZEBIRIC 1089 DL
H o EXI-2EDD L OEEM
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5] 14.2: HE R DR Z(L (WAGEPAN)
P 7—%: 545 A\ x 84 (1980~1987 ££). WAGEPAN
P EEMETIX educ (REREIAZE) FHEEFT] = educ x FX
I— OREEZMEH

data(wagepan)
pdata_wp <- pdata.frame(wagepan, index = c('nr", "year"))
res_fel42 <- plm(lwage ~ married + union + exper + expersq +
d81 + d82 + d83 + d84 + d85 + d86 + d87 +
I(educ * d81) + I(educ * d82) + I(educ * d83) +
I(educ * d84) + I(educ * d85) + I(educ * d86) +
I(educ * 487),
data = pdata_wp, model = "within")
# ZARHEDRB D AR
coef (res_fel142) [grep("educ", names(coef(res_fel42)))]

## I(educ * d81) I(educ * d82) I(educ * d83) I(educ * d84) I(educ * d85
## 0.004990619 0.001650951 -0.002662147 -0.009825689 -
0.009214474

## I(educ * d86) I(educ * d87),
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il 14.2: AR

P d87 - educ DR~ 0.030 (t ~ 2.48) : &K
P 1987 FOHBEIZEHRIFFMESE (1980 ) KX H#HI3%KRA > b

L
P ZGEH T ROMERBEMRE: pii~0.28 (XD THET
720)

P HEINLEHRIZ 1980~1987 £F 2l U TIRIE—E & W\ S i
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R I —Z ¥\ (Dummy Variable Regression)

P o, EEEERDART X =% UTHE T 2 RN GIE

> NHEOYIF X I —EReHAEBICEDTOLS HE = 4
= —ZHE)E R

> EELME: X I —LAHERIEEMREER L 2<EL 5,

252%
P EERIRHEER., SERDEE RN R OHEEE [14.6]:

~

a; = /3 a1 = B

P NHAREVGE, X I -ZRENRIIERMN (BN Z T
x32)

i

//
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14-1b FEERNER vs 1 FEZETT

14



14 B REMNBAILT — K
Lo14-1b @R vs 1 Bis

RN R (FE) & 1FE2907k (FD) DL

R FE (EERR) FD (1 B%%)
T=20r % R— F—
T>3Dr =% B rHEER RisHER
w;; DSRGEEAHEE hERY IERN=R
uy W7V XLT +—2  FERNE ShEREY
HEMZE T 2 KE &Sun AN
P T=2.FEXFDWERA— = Y55 THHERL
P T > 3: u, ORYIFHBEREECIER
> RYIEME = FE BN
P SR LY —ZEDORYIERE = FD 2N %
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AT 3L D [ E RN ERHEE

> R¥#/N=%)L (unbalanced panel): —fBDMEACRIBHAM A
»3

> fER ¢ OBHARECE T, 5% . HREHE
:Tl +T2_|_..._|_TN

P RERESEERR IR Z 2 T, S o Fg%# 5

P [EE SR E I A IIH LT b [FRR IS8 T RE

P EE: RIEHNBCEIRE (BERLHEEZTH MHE) RIGEIEN
AT ADEL B

P 772U FE X a; LiERIBEOHBEZFHTAET 2720, FD XD
TR ED D %
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{511 14.3: <L T OBSEIIBRNE (JTRAIN)

P sales GELOXE) ¥ employ (TEEEFDXIE) BN
P 3T, 5 BIIANEN/RIE = n = 148
res_fel43 <- plm(lscrap ~ d88 + d89 + grant + grant_1 +
lsales + lemploy,
data = pdata_jt, model = "within",
na.action = na.omit)
summary (res_fel43)$coefficients[c("grant", "grant_1"), ]

#it Estimate Std. Error t-value Pr(>ltl)
## grant -0.2967542 0.1570861 -1.889119 0.06206040
## grant_1 -0.5355783 0.2242060 -2.388778 0.01896951

~ ~

> Bgrant ~ _0297‘ /Bgrant_l ~ _0536 : §$%§%Z¥§EQ
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EEMMBETINVORE
P[5 CEHIRhERE 7 v 6 HFE [14.7):
Yir = Bo T b1z + -+ BTy + a; + uyy
> ZEMR (RE) DIRE [14.8]:

COV(witj,ai> :0, t: 1,...,T; ]: 1,...,k

Hll

P o, BT RTOFHAZE E WHBE ERE = a;, 27
b5

P> EREREIE: v, =a;, +u,,

P o, BEABDIREEICA S 7D, v, 1FFFEZ 8 U TIEDRY
Bz >

RAZTHIC &

20



14 T RRIR LT — XK
Lig2 zasmmesr

GLS &1 (MERFRESEEIBRZE)
P ERGREDRIIMHE ZRET 2 - — b/ 3% (GLS)
% i
P ST X — & [14.10]:
0=1—1[c2/(c2 —|-TO'£2L>]1/2
> 20 TR [14.11]:
Yir — 0y; = Bo(1 = 0) + By (257 — 0T;1) + -+ + (v — 00;)

P quasi-demeaned (FEREFIGIRE) T—XI1TES < Pooled
OLS = EEMRHKETEE

» 0 =0: Pooled OLS & [d]—

P 0=1: EEMRMEERLF—
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{51 14.4: &7 (WAGEPAN)

P 3 Fi% (Pooled OLS, RE, FE) DLLER

# Pooled OLS (%)
res_pols <- plm(lwage ~ educ + black + hisp + exper + expersq +
married + union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,
data = pdata_wp, model = "pooling")
# ZRINR (RE)
res_re <- plm(lwage ~ educ + black + hisp + exper + expersq +
married + union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,
data = pdata_wp, model = "random")
# EESHR (FE)
res_fe <- plm(lwage ~ expersq + married + union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,
data = pdata_wp, model = "within")
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#114.4: #ERDLLE

# [IRFFHIZR BN 2R D R BT

vars <- c("expersq", "married", "union"

rbind(
POLS
RE
FE

##

## POLS
## RE
## FE

coef (res_pols) [vars],
coef (res_re) [vars],
coef (res_fe) [vars]

expersq married union
-0.002411703 0.10825295 0.18246128
-0.004723943 0.06398602 0.10613443
-0.005185498 0.04668036 0.08000186
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i 14.4: fERR

» 0~ 0.643 : RE i% Pooled OLS ¥ FE O
» married OR%: POLS(0.108) > RE(0.064) > FE(0.047)
P BEIOEWADFEE LR TV = POLS/RE X LA ANA 7 R
» union D% POLS(0.182) > RE(0.106) > FE(0.080)
P FHARNE OB E A E A R R
P FE Tl educ, black, hispan (ZFRFEIAZE D 7z DHEEAA]

24
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14-2a Z &5 vs Pooled OLS
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L14-22 ZERENE vs Pooled OLS

Z2EE ¢ Pooled OLS DER

P Breusch-Pagan (1980) ##7E: H, : 02 = 0 (EESIRMSTFE L
720)
> o2 =0 L BHIAEERIR 7 L = Pooled OLS 235 Y]
P L. COMEEDHLET o2 >0 2MERT 200
P 02>0Td a; 2z, LHBILTWIUERE/POLS & HITF
—
P EFHELDFE: REIX Pooled OLS X W iFENZ Z EDZ WV
(FHCEEZAEMNE D RE RE L WSS
P> RIMHBEDBRZEIC X D R
P o, O—IMEREED SRE = N4 7 REEH
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14-2b ZEERNR vs [EE RN R
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FE vs RE D3 IR ELHE

» FE: a, & z;, PHBALTVTS X\ = KX DjEfi
P RE: a;, & xz;, DMEMHBE 2 WO IREDKE = RhRAY (FHER

FEDVNE W)

P RE ZEIGE: TELHIAZHEDRHAZ (B educ) =
FE CidHEE AT

P Hausman (1978) #&%E: RE {K/E [14.8] DIKIL L TV 5 2
BE

HO : COV(.%’itj,ai) - 0 V]
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Hausman & E D i
# Hausman #ME (FIUEE+t v T FE ¥ RE ZHEE)

res_re_h <- plm(lwage - expersq + married + union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,
data = pdata_wp, model = "random")
res_fe_h <- plm(lwage ~ expersq + married + union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,
data = pdata_wp, model = "within")
phtest(res_fe_h, res_re_h)

##

## Hausman Test

#i#

## data: 1lwage ~ expersq + married + union + d81 + d82 + d83 + d84 + d
## chisq = 37.01, df = 10, p-value = 5.637e-05

## alternative hypothesis: one model is inconsistent

P pfi /X W = REINEZEH = FE Z2HH
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CRE7Z 7a—FDERT A4 T7

P o, BEIIZEE HBT 5 2 & 2RI E T AL
» a;, & {z,} OMEE%Z. KETE 2, £ OFIEEGRTERT
[14.12]:
a;, =a+n~x;,+r;, Cov(z,,r,)=0

P ZHhEITLOETIIMA [14.14]:
Yir = o+ Ba; + v, +r; + uy
p z, ZEINMLTREHE = HEZEMR (CRE) #EE

31
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CRE ¥ FE OZ& {4

> EELER [14.16]: CREHETEIX FEHEER ¥ F—
BCRE = BFE

P CRE 7 71 —FDOH|H:
1. BEFZEEROREEHECES (0; ¥ LT
2. RE vs FE BREDHRI A 2 (H, - v = 0)
3. RGBSR IV DIEIRIE S

32
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CRE OH#tE: WAGEPAN
# BRIZT RO BT E

wagepan$mean_expersq <- ave(wagepan$expersq, wagepan$nr)
wagepan$mean_married <- ave(wagepan$married, wagepan$nr)
wagepan$mean_union <- ave(wagepan$union, wagepan$nr)

pdata_wp2 <- pdata.frame(wagepan, index = c('"nr", "year"))

res_cre <- plm(lwage ~ expersq + married + union +
mean_expersq + mean_married + mean_union +
d81 + d82 + d83 + d84 + d85 + d86 + d87,

data = pdata_wp2, model = "random")

# IR ORI (v OHEE(E)

coef (res_cre) [c("mean_expersq", "mean_married", "mean_union")]

## mean_expersq mean_married mean_union
## 0.003212666 0.161764098 0.161241547
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CRE:

RE vs FE DOF%E

> Hy:yp =7, =+=%=0 (RETT%) [14.19]
> AR T, .., T DETHEINICER TR ITIUE RE

Z PR

# I EROMEARMRE (Wald BE)
library(car)
linearHypothesis(res_cre,

##
##
##
##
##
##
##
##

c("mean_expersq = 0",
"mean_married = 0",
"mean_union = 0"))

Linear hypothesis test:
mean_expersq = 0

mean_married = 0
mean_union = 0

Model 1: restricted model
Model 2: lwage ~ expersq + jgarried + union + mean_expersq + mean_mar
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Lo14-4 o831 7 — 2% FI BRSO

— R BER T 7 L — v — 27 [14.22]

Yir =M + @d2; + - + agdT, + fwy + X0 + a; + uy

» ow,: MAEE (w, =0 F713 1)

> B BURZNR (BEL 8T X —%)

P x, TOMOKEa Y +a— LA

P FE %7213 FD TH#E (a; & w,, OHEZHFE)
P DID GE13%E) X T =2 OFkr — A
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144 ST — 2R I ECESH

TRROHEE [14.24]

b t—1. t—2HFTOI IR EECEINET L
T
Yit =" +Z dt+Bow; +B1w; g+ 8w, o +X; Y ta;+uy,
=2

’ %Eﬁff‘b% ,80 + ,81 + 62

37



# 14 B BB AT — XK
Lo14-4 o831 7 — 2% FI BRSO

KR DIHER A

P w, DBEOEAEEKIGT 285G (74 —FKXv 7)) = |
ORI
> REFE w,,, OB ZEML, AREIES 2%
72 [14.25
> 7£E%‘ :] 74— RN 7 DIFE. FE/FD OFEHRICIER DS HE
P BISIRTE (Falsification Test): il 21X, SEDNADEED
R % THITRE TR
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Lo14-4 o831 7 — 2% FI BRSO

BH F LY FE T L (Heterogeneous Trend Model) [14.26]

> EIKEG O N LY gt 21T 254

T
Yie = + Z adty + fwy + X0 + a; + gt + uy
=2

> 1BEEDT a; ZFRE = g; 35R 5 [14.27]:

T
Ay = Z o Adty + BAw;, + Axy) + g; + Auyy

t=2

P> FEXHEMEHLT g, 2% = ®IK T > 3 20%E
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L 14-5 fth0> 7 — 2 MiEA DS

IVF KRR T ITAR—Y T )L

P SFL T — X FRFRE LI ORI S SIS Al HE
P T F RART (matched pairs): ffll) iof « WFRT7 DA
> RIEEHNR o ZIHE
P i HRATRDSRERATRIC G X 2 M8 (kT 7%5)
» U5 XRZ—4>FIL (cluster sample): A2 7 7 2 &% — (%
e B3 H o hi
D 5 2&x—p TEAK, 75 2X—NEHA THE) IS
> I RAR—WREEENRE 723 EDTHRE
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PIGRAR—Y NI BITAEES

P BOREE w,, D37 7 AX—RTEH L RWGE (Bl Hhfo
HoMR) = FEEMRIIMEZ 2V = ZEME (72
Pooled OLS + 77 7 A & — &R 2)

P o 2AR—FHEMHL TOLS 2 555 = EHEEZ 8/

TR

G&1E) = 5 X2 —TEf@IF4ERE (cluster-robust SE) %
5

P Pooled OLS T2 7 A X —jE{#IEAEIR 2= % 5 Z ¥ THALA]EE
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L 14-5 fth0> 7 — 2 MiEA DS

7 7 AR — HEEIEHERRE OO FH

P IR INEHLEINZDIZEDI ST RAE—H 2T
DGE
P EEAEY Y IR IV — FICEESEILTHIEHLEINRW
P BEEHDTIL—TLARILTELTZH5E B REKESE)
P UEOE D Y TAEESELZEZEET L2075 RAR) VI
i)
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FLAEDOFE LD

Fi& a; & x;,; O KREANELZE  #R%
Pooled OLS AA] HeEn] {135
EERR (FE) SN HeEAA] Hh
1 B&#245 (FD) A HEEAA] Hh
ZEWMRE (RE) A (RE) HeEn] =1
FEZEMR (CRE) A HeEn] Hh
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Lxew

xe (HLE)

P FE vs FD: u;, 23RAIVEME] = FEBNL; 70X LT +—2
= FD B

P RE vs FE: Hausman i€ % 721% CRE 7 7’1 — 5 TiER

P CRE: FE O i@ R HMEFF LoD, FEAEEBDORE . RE
vs FE Df7E % fefit

P EESIT: WEBRE A BT ERE TS DID & FE 0Kk
r—Z BN - 74 — FNy JHEDEE

P DT —RIBE: WBRT, 7 TRAX—H Y T FEFED
FkH AT RE
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