© [roR, 2015 4, (IFEZLVF2EK Stata MDY, @5 HE Kt .

F12F MR BB

12.1  THAREIE R%F S

TR 254 (panel data % longitudinal data), $87F — Bt E] N BR
[7]—2H M4 (individual) B E -

& R AR AT 4 B (n AL AMAR), XA I ) 4 B (T I HH)
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W P IAREAET 8, nBOK, A H KPR iknE T
TR, BA “HIHMR” (short panel).

WRT HOK, nF/h, MWFDY “Kitik” (long panel).

ERAREEA A, WRBRER =B SRR ENREE, RN
“FNASTHEAMR” (dynamic panel);

RZ, RN “ERASHIR” (static panel). AP IEF S -

ERAAREAE T, IR AR T R ME SR —FE, FR
N “SPATHAR” (balanced panel);

k2, WIER “IE~FHHEb” (unbalanced panel). 3 % 5¢yE 7
MM, (EEARZS 11 Tt e FET IR .



AR 250 O E B R
(1) BB Rt A8 & )

AR B H AN AU A Z2 B “ R R (heterogeneity)
i (b an AR RE D)

IRAEZE SR “ABERS R EAZ ™ (time invariant), U AR 23
Se it 1 MR R0 e AR S I A DA 8%

(2) RMEZ AT NG R

AR R R T 5 AT AP T At T 0 1)
51 R R AR ] B



B AT X o3 WA AR N 55 F AT 25 o Al AR 7= BRI 5 o 8T
BRI A ERE, oIk B BRI o ANV KB 8] Fr 4
b, WHRIRX LR iema 20l FEY K, 520
THEARHD .

B xf TRl m) B, AR R YRR AN LA I S RS K
b, BT A1 5 YR BRATIZREAS Nk 5 5k i g 512, AH A e i U
HATR T RIS 2 F— N (KAL), b R N S AR
F (R ).

U0 THTARCERCH W)t P e R 3 1] At

(3) REAA AR FIRTA R A 4, RSB R A %
SRR, AT E R



AR AR 2 7 SR 1) AL

PEANEIE I8 5 AN A2 did BoE, RN —AMATEA R P51
— A B AR

THIAR e USSR AT W B R, A 73Rk A5
12.2  THAREE Rl v SR BS

— B e TRBE A, RE T ARCE AR T 24 32 4T VR 5 [ )H (pooled
regression), B EESREEA A BEALAMEINA 52 4 AH R B B VA 5 2

A EHB S H A, 2R R AT ) 5 51 14 (heterogeneity)
Mz gt ST e, SFESNTA—I
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T Wi SRS a2, RS T B [ TR

ol lEH Bk S e, BESAMARIIETE, ATREBCE 28 K IIFEA

~2 .
KE

SR H R SR T SRS, RIBCE AR B[R E 5 R A A R
R, HuFARREED, DA e WA 12.1).



=Y

0

K 12,1 THAR S AR AS RS B R AT BAAN ]



X F AR B R A AN G N AR RS 7 (individual-specific effects model):

Vi =X f+20+U +¢g, (i=1---,nt=1---T) (12.1)

z. AANBERT 18] 18 (time invariant) B/ MARFE (z, = z,, Vt), EelntE

[

s
X, I] LARE~ 4 K IR [A] 17 A% (time-varying) -

BT (u; + &) R R, BR8N “BET031I07 (composite
error term).

AN UL ) AL AR B u, A2 AR A e Jon MR R e I, R “AMAR R
.7 (individual effects).
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& N5 I TR T 25032 R8T, #RON “idiosyncratic error”s
— MBI BALE 3 AT, H5u AR,

Sy, AR A RIS, Wb s SR
(Fixed Effects Model, f&jic FE).

LU OLS AN—3. M Tk, 8 Xu k1S —3uhith.

R 5 A AR B (X, z,) BIAAESS, IE— 2B RR Oy “ BEHLAK
WA (Random Effects Model, f%ic RE).

SREIn B LL, mARE st 7 E AR ST,
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12.3 BAEA
WMRFTE MEEA B AN EA AR, Wy =u,==u,.
BAR R I ME RN G —id N e, TRE(12.1) ] 5N
Vi =+ X B+176 +£,(12.2)
Hodr,  x AVELHEH O

TR B HE S, BRI B s A RE T OLS [B[H, HuFx

“VE&r[EIH” (pooled regression).

MR AS RN R SRS U BT, B[R —MAELEAS [ I 3
I I [BAEAE B AR -
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AL IS S R BT AR AR e — A “J2R"7 (cluster)

FEAKLIIAE 7] 70 AR T ERE 2, 78 R — 5628 B A 00 I 5 AH #H
Ky AFEIBEBZEFWNEAAMHEI, BN “EEBEAR” (cluster

sample).

ST RPEAR, T 3E4T OLS ffiit, HFRMH “RRiaER
PrUfEIR” (cluster-robust standard errors), 2z F 2 Ol &,
RIEAHENE I,

X REAR AR NT (0TI, AR, Ak
(AT B
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i F RIS EARE IR B AT 3R, JRISTPIIMMEELH T &),
11 2R H R (N — ),

S JESRAG A bR T 15 L SERRE DR I — B 7t
RIFS MR VR FETE ] T TRI4E B T b I 4 5 n /)N ) R T A o

EHESF R T AREE R 2%, WERRAR R 2 R T 258
fe iy

A AR AR B AL MR, ] AT Gt 4,
£ R34
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12.4 [FEeBmNER. ANt

22 &[] 8 R DA
Yie = Xi,t:B + Zi,5+ U; + & (12'3)

Horp, u SR AR A, ) OLS A —EL.
MR T TR AR, JH 3 ALY, o
2 e A T, T RE I S TRV 2
V=XB+26+u+5  (124)

Hr, yi== Zy.t, X, 5 & 1€ XA
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W R 7 R T 2T HE(12.4), RIS B E B
Yi = Vi= (% = X) B+ (e, —&) (125
L 5uBiE L BNV =Y~V %=X~ % & =&-5> N
Vi = XiB + & (12.6)

HECHREN T &, 5 ¥ il B & %, A, T OLS —5, #roN“
SE RN T (Fixed Effects Estimator), it B¢ -

Bre EEAF IR AR N B ZE ., AR “H Nl
(within estimator).
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NI 5 x 1o, REMEHANME TR, BefE 8t &
e AR B ) — RS

T AT ReAFEH N BAEOS, N A BLARRALAMA N IR I 3R 36 E
fEbRiE R

1E B AW fE v, 2o e, KiEfhits.
Bee TOVEAG VAN BE I 7] 111 48 (48 B 2§60, 3X 2 FE B9 — Rk A
RIRIE (e, — £)5 (X, — X ) AT, JfB e A i 2 g s A P

(bEl e A uk FIN A A i BOE B 58), BIE(s| Xy, -+ xp) =0, BN
XS T (X, -0 X)) K15 B

16



125 [FEENER: LSDV ¥

RLE E LY, ARG B T RIS R BN T A
R

X n AL MR nAASE BRI, A TR I (=) N ME R
AR B SRART
Vi =05+xi’t,B+zi’5+Zn:7/iDi + &, (12.7)
Hep, MEEARED,=1, WRAME2; B0, D,=0, HAh
(D,, -+, D )HIE LA,

F OLS i1t 78, W8 “ i/ ) AR &3 (Least Square
Dummy Variable, LSDV).
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LSDV A 45 5 5 H Nt &= FE 524 HH A
Emzg M mlH S & Z R 2 REE M (S 03] )

Vi=a+pBx+e < Y-yY=BK-X)+(5-7) (12.8)

fi5¢ LSDV Ja, &S EeANMA ) BE VAR s AN B 2 i 2, Dl
LSDV M4 Ryt Ae5 FE AHF .

LSDV AR, AT 31N AN SR ey, O it

LSDV vER & S8, SRR K, e RE TR 5] AR Z B
B, TREREH Stata T RIS B ANEL
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12.6 [FEEBMNER . —MESE

X ] ROV ARR, BRI R RE I AT — B 20y, THEAD
(LS VIDATE

Yie = Yia = (Xi; — Xi,t—l)’ﬂ + (& _gi,t—l) (12.9)

fEH OLS RPf3 2l “—Wr 2z o0 4l it & 7 (First Differencing
Estimator), it A Bey -

RERNTH — B Z 0 (6, -6 ) SBBERZREN — £ 7
(Xt = X, 0) DA )FllJﬁFD—,ﬁCo

I — B 25 A LU AT B — SIS A A VAR B T 55
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i DUIE B (2 ST, IR T =2, W By = Bee -
SFT > 2, R {e VMO ED A, T e b Brp A R
e, FEHBL., BB,

12.7  B}1E] [ 2 28

AN ] 58 RN AR Y A T AN B s E] T 2R (time: invariant) {E BE N4
T 7 114 35 e A2 2 ] Rl

W AT B AFAE ANBE /M AT 22 (individual invariant), {E s [R] 7 25
(time varying) 1152 I 28 & [ @

2/ (I (A 2= g PRI ST



FEANAR ] 2 2N AR TR R NS [R] [E] 58 RN (A, )+
Yit = Xi,tﬂ + Zi'§ + ﬂt U + & (12'10)
Horr, A BERTAITAS, (HANEE AT AR .

AR A SR R T, AR “ S8R Xy RN
WORR{ A, -, A 9 “IFIE][E] € 207 (time fixed effects).

fEF LSDV 32, XA IR L — AU, 42T —) 1]
HEAUAE AT AE [l 7 A

.
V. =+ X B+ Zi’é'+Z:7/tDt +U + &, (12.11)

t=2
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i la] fEVAR =D, =1, WRt=2; HN], D,=0; LAMIEHE,

JIRE(12.10)BEE 8 T AMARRE e 28, X B RS 1IN A [E E RN,
FROY“O0m) [ 2 R (Two-way FE).

A T A 0 1K S I [R] RiE 4D A8 B PR IBK 5 3 2 1 R K i e 75 4
X [A] [3] 78 SN A

AR RAN FE A E T RN, FROA B[] [i] 5 28 ML (One-way FE).

A NTEZE(EL I, NE4EET BOK), Al NI A&,
PAEAR B3R (T —2) 4B e iR 4D AR =

Vi =X B+Z0+t+u +¢, (12.12)
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BB SR, SEAIIHARS RN A, BRI BNy .
IR IEAECE AN K PTBE AL, NAETTFE HFOINARY 8] R AZ &
12.8  FENLDAR A
5 FEFEH LN AR

Vi = X f+20+U +g, (12.13)
Hodr, MR 5 E AR, #OLS —3.

T RETE (U, +6,) SR, ARBRBRE T, i OLS K2 Bty
el
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fi A R AME 2 18] I FR 3 0 B AR 5 .
AT u BIA7AE, A — MR E R Pl I 2 [R5 A7 B AH <.
SfFt=s, AJEH

Cov(u, + &, U, + &) = Cov(u,, u;) + Cov(u,, &) + Cov(g,, U.) + Cov(e,, &)

Y Y

=Var(u)=0o.#0
(12.14)

HH, o =Var(u) N RN u, 77 2
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miRt=s, N

Var(u, + &) =o2+0?  (12.15)
H1, o2 =Var(e,) Ne, 77 Z (AT, t281L) .
At = s, MR B K R0

2
Cov(u; +&, Ui +&) _ Tu__ (12.16)
Var(u. +¢&,) o, t0,

p=Corr(u; + &, U +&)=

H AR R B p K, WIE ST (U, + &) MRS IS (u,)
S, Stata i p N “rho”.
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BTN (U, + 5 ) FELN BT, # OLS MmO,
i GLS ¥ A, AR 5 PLah I 5 A o<
7E X

Gg
0=l (1217

oy, T TR s 1 I TR]4E

EAR, 0<6<1,
2 BT, BT RE(12.13) I I TR) AT 1), SRS [FIR 6

0y, = 0X B + 07,6 + Ou. + bE, (12.18)
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¥ 5 7 R (12.43) W % 7 B (12.18) AT A2 ¢ X B &
(quasi-demeaned) = 2 .

Vi —0Y; = (X —0%) B+ (1-0)z[6 +[(1-O)y; + (s, —0Z)]  (12.19)
e 1

HT0<0<1, Hi(y, —0y) RA2WEyH—imr, qH ) &
‘_%E‘”O

TN S E TR (L- O)u; + (&, — 02) [ AR A, Xt
JifEE 4T OLS fivt, BN GLS fhit &

(HO@ AR, Fethito, Fik4T FGLS fhit .
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N

A R A RAl TG
O

Otz nm (1220

e, 6,56, N0, 5o, KIFEAAGTHE.

Stata 73 306, 6, 50 N“sigma_u”.“sigma_e” 5“theta”.

ST FREALS AR, T OLS —2k, HIHEINTUA (U, +¢,), &
A OLS H5ZAh 1 (o] +07)

H—J7H, FEW—E, HHELITON (s, —-5), WATH FE KI5
Zflittol.
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U310, A FGLS it JiMAL, wig “BabLRN At &
(Random Effects Estimator), it N fqe -

BB TR B 70 AT, AT s KSRl 11 (MLE) .
12.9 HEMhHE
ST FRENLR SRR, BRI “HRE TR,

ANRERL A4 B I 18] P 51 808 A AN VR A Bl e 5 R, X N2 AS
PRI [R) P 2946, 9% )5 P {E M A =] 5 -

V,=XB+z8+u +& (i=1---,n) (12.21)

s EZH OLS, By “4Hm it & (Between Estimator), iz By -
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T (%, 2 A (%, z ) ISR, Wy 5 {x,, 7} HI2%, T Bo A —
o

AN BEFE 8] 78 RN AR N A ZH IR Al THA

RIfEEBEN LN AR T, F T TSRS 45 T 248 v A T A0 afe 43
KRZEEE, HEMETHEBAREH.

12.10 #HEMERNEER

AR, dnfE FVEE RE, T E RS RE R R &
A

G s FH 2 R 50N B BEATL L, U0 D0 ) 2 o g A2
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ST E R AP B, S B R ST B TRy S
WOMAE y 2 TEAH ¢ R B F 77, BIR? =[corr(y, ).

BT E(B, 8), Stata LT LLUF =FhR2.

(1) %R TJERER(12.1), FR[Corr(y,, x.B+2/8)P N “HEARR?”
(RPoverall), #itftiit-it(, &)%f B & f s

(2) X“J‘}Szﬂ: é’ﬂ Ij‘j Eéi ﬂ_—ﬂ (129) ’ %k [COI’I’(yit’ )’(I’tﬁ)]Z ?’\j “ éﬂ Ij\] RZ 9
(RPwithin), H7ELf41FR (B, §) wh4L BB (R B

(3) Xt RiFHLAIEEAL(12.21), FR[Corr(Y,, X8 +28)* “HUlIRIR?”
(R*between), 7 i 14 (8, &) XHALIAV BRI A 1L
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TR E RN AL NG R A A =], FRT T B =R
xf [ E ROV AR AL, dIE AR
f T2 ] [ AR, A R 2 TR R .

St FBENLRU AR, IX =Fh R HR R 2 AN AR KRBT 51 2
(FFIAEBENL RN AT T B Z A R?)
12.11 PR

FEREEE 3, WnE I IR AR R MR 7B 4 —FF, B8 “F
TR EE 7 (balanced panel).

{EAT B R S R Bl AT RE SRR (bE, MBS Al (R P El
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BRI MEAHES HRE), BT IMEERRA A&+
K

QURE A IS UL B ) SR A SE AR [E], FROY “ AR T AR
(unbalanced panel)a% “ANFE4TIMR” (incomplete panel).

3F 1 7 1 AR 2R A 52w v BB 2 i A W A4S 1 = (within
estimator), [&] & R MAS T A v m] BRAE AT

X FRENLRONVAE R, AR 1A e 0 S B RS

BRI R 4ERENT,, REAE) R ZEA R, AL
MEE X
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0 =1 O (12.22)

| _(Ti&112+&52)1/2

R a) H& s 13641 FGLS 11T

FEF- i AR AT et IR K R, RS JFORFEFEAS H{H A 2K
ZREAME, WER “EH7 MIRENEG ST R), WxFE
FEARAN BRI (A RREYEA), SRS TTEA 2

tban, RSN N B 2 N TR E i 25 3

LIE NG| S S TTHE G €T k7 G M L N T &6/ e SO A
REPURPEAT &, RS THRCE.

WA “E3” MMEFFARE RN, RSB HIBELME: .
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12.12  5U3E1% A [ /2 RONE R RE D R AR 2
REBRTHIARCEE 5T 5 A5 FH [ 5 00N 3 7 AL 338 7 A ARAS i) 7L

e F AR “H, U5 X, z AR (BEALRN N IEm B ),
WRH AL, N FE 5 RE #—2, 1H RE Lt FE A RE,
IR H ARSL, W FE —F, 1 RE A—FL,

IR H KL, N FE 5 RE fhiT &R L AU s B Se 2 4E,
THIIE IR KRR TR, (B — Bre)—2—0.

e, IR TR, A TR 4 R K -
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DL s RS, =i (Hausman, 1978)1I4 it = A

(ﬂAFE _IéRE), |:Var(/éFE _B\RE):|_ (BFE _B\RE)L)ZZ(K) (12.23)
o, KA B (4R, BT x., m RS 18] 11 25 ) AR A AN S
MR ZGE =R TIRAME, WIELEH,.

R IRIIER R AT Var(Be — Bre) » TBAEH OLTEIL T,
Bee & B R (fully efficient).

(BUN SRR TGFAE T 5%, W B FEARTAT B
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e e i A E N T 70 Z/E I, U 577 Z
Iz = As 56 (2 IR 30).

12.13 TEHREELH] Stata fiy4 A SLH
1. EHREEREE

WE A 4 /Y Stata iy N
xtset panelvar timevar
4 “xtset” 5 Stata /R AR Z s -

MR (MR = “panelvar” FHUESUNBE HAELR, Y
TR A AR BT IS
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“timevar’” AN} [EA &,

il “panelvar” Zk2 7 fF (bhan, EZ 4% country), A]
UL R a2 o8 B A =

encode country, gen(cntry)

PRI “gen(entry) ” Kok A s E v AR Bl Y entry
XAE, ARE entry BLLA “1,2, 3, -7 SKRIEARAEIRE XK.

oS AR B PR G T a1 Stata 7y 2
xtdes (BRI EE M, 2SN P R)
xtsum (Bl iR 5K ST R)



xtline varname  (XF&EAZANMASS A 2 7 12 A% == R IS Ta] 7 41
s ang BB A AR B Ta] e 2 B S e — S, mln b ik I

overlay)

DAL £E lin_1992.dta Ju i, B E Lin(1992)% o R ™ Kk A T3 AT
i#il(household responsibility system) -5 H [E 4 Mk #5K: ) 28 SLBIE 7% .

ZA R E S E 28 N 1970—1987 4EA e AR ML [R5 .
W RAT = PN E X EC” (Itvfo, 1980 SEAZEM %)
BT E AT B A X F(Itlan, /), FEN S E) )

(Itwlab), NLHEzh /158 Jixt$(tpow, T 5 77), AL A4 & X5
(Itfer, M), #Ib AR H S R B AR #1472 BA LE 2 (hrs)



MV BN S A AN AN RS 2 B I — B J& (mipricd,
1950 4E=100), HFIEA A& S5 ARA TN S #% 2 L (giprice,
1950 =100), EAEE(mei, #HAPEAFR ABHIER), JERE
YED) G HE M AR L B (ngea), IRl #(t), province(4d), year(:F).

NPT Z R, Lin (1992) % FAE L =&, BHHmAR . Fhd
W5ish 11 Hish 7158 1. ALIEAE H E X B SR 577 H
A g #B b LR 14272 A B H (team).

PN R AR B mipricl 5 giprice NAE MR, B H—FE,
Bl B 1] AR AL

B4, WOE province 5 year TR (MMAS) AL & J¢ I8 [A) AL 5
. use 1iIn_1992._dta,clear
. Xtset province year

40



panel variable: province (strongly balanced)
time variable: vyear, 70 to 87
delta: 1 unit

IR A& — N4 1 T AR 2503 (strongly balanced) .
Hk, WoaRBdEEm gt

. Xtdes
province: 1, 2, ..., 28 n = 28
year: 70, 71, ..., 87 T = 18
Delta(year) = 1 unit
Span(year) = 18 periods
(province*year uniquely identifies each observation)
Distribution of T_i: min 5% 25% 50% 75% 95% max
18 18 18 18 18 18 18
Freq. Percent Cum. Pattern

28 100.00 100.00 111111111111111111

28 100.00 XXXKXXXKXXKXAKXXKXXX
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FERER, n=28, T =18, nKIMT /N, HUEFH .
SoREHEE T DL FAE SR

. xtsum Itvfo Itlan Itwlab Itpow Itfer hrs mipricl
giprice mci ngca

42



Variable Mean Std. Dev. Min Max Observations
Itvfo overall 7.647758 5331999 5.51 9.33 N = 504
between .4611992 6.982222 8.977222 n = 28
within .2806888 5.61498 8.471647 T = 18
Itlan overall 5.837877 .8084866 4.57 7.76 N = 504
between .8143036 4.617222 7.697778 n = 28
within -1138892 4._.758988 6.163988 T = 18
Itwlab overall 3.19752 4193496 .98 3.86 N = 504
between .3195715 2.303889 3.646111 n = 28
within .2778123 1.618631 4.053631 T = 18
Itpow overall 2.692778 -9463811 .2 5.04 N = 504
between 7702036 1.475 4.180556 n = 28
within .5678668 .31 3.909444 T = 18
Itfer overall 2.15119 7903761 -.23 3.98 N = 504
between -5624935 1.081111 3.649444 n = 28
within -564791 .4173016 3.510079 T = 18
hrs overall .3497479 .4526283 [0} 1 N = 476
between .0453814 .2123529 .4094118 n = 28
within 4504245 -.0596639 1.053866 T = 17
mipricl overall 2.248889 2431379 1.76 2.73 N = 504
between (0] 2.248889 2.248889 n = 28
within .2431379 1.76 2.73 T = 18
giprice overall 2.858889 .4537578 2.39 3.56 N = 504
between 0] 2.858889 2.858889 n = 28
within .4537578 2.39 3.56 T = 18
mci overall 1.538452 4931854 .85 2.55 N = 504
between 4972044 .8666667 2.487222 n = 28
within .0661412 1.323452 1.880119 T = 18
ngca overall -199623 .076145 .06 .91 N = 504
between .0631671 1144444 .3466667 n = 28
within .0440777 .1151786 .8951786 T = 18
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5% hrs #b, BT E 28 &= HULIMAE A 15y 28 x18 =504 .

TR hrs [AIREARBR B N28x17 =476, K NG 1980 4E 1
hrs AL 2

B W R R = Itvfo 1F 28 ME R A& B, ik 12.2.

. xthline Itvfo
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Log(vfo/team)
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AR B R E MY R BE RS TR T G, HAR S SR HLAR
GEIEIE

PRV = E B4 b 22 78 B AT E o e ek E R R =

2. &R

ERAZIE R, BRHATIEEGIH, Stata o5& HIEARS AN
reg y X1 x2 x3,vce(cluster 1d)

Horr, “id” $8R R E M ERAR =

HEI “vece(cluster id)” FRUAZE id ENERTBEK

TR R IAS R BIARTE IR .
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. reg Itvfo Itlan Itwlab Itpow Itfer hrs mipricl
giprice mci ngca,vce(cluster province)

%k # Wi “ vee(cluster province) ” £~ , & H U
“province” NERFRAER) RFRBMEIRER

B g Bag Ay, FHidh “OLS”.

. estimates store OLS
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Linear regression Number of obs = 476
FC 9, 27) = 81.39
Prob > F = 0.0000
R-squared = 0.8685
Root MSE = .19689
(Std. Err. adjusted for 28 clusters in province)

Robust
1tvfo Coef. Std. Err. t P>|t] [95% Conf. Interval]
Itlan .693795 .115024 6.03 0.000 .4577853 .9298048
Itwlab .2650224 -0566294 4.68 0.000 -1488285 -3812164
Itpow .0291884 .0670385 -0.44 0.667 -.1667401 .1083633
Itfer -3110617 .0531318 5.85 0.000 .2020443 -4200792
hrs .2286926 .0489458 4_.67 0.000 .1282642 -329121
mipricl .0122048 .0547799 0.22 0.825 -.1001943 -1246039
giprice .0538892 .0274468 -1.96 0.060 -.1102054 -002427
mci .6949202 -1689692 4.11 0.000 .3482241 1.041616
ngca .3053056 .5222639 0.58 0.564 -.7662914 1.376903
_cons 1.080587 .8269888 1.31 0.202 -.6162544 2.777427

TR B hrs 78 1%7K°F EEZEHIE,
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AT A AR R, U AT A A
. reg Itvfo Itlan Itwlab Itpow Itfer hrs mipricl
giprice mci ngca

Source SS daf MS Number of obs = 476
FC 9, 466) = 342.09

Model 119.355964 9 13.2617737 Prob > F = 0.0000
Residual 18.0652415 466 .038766613 R-squared = 0.8685
Adj R-squared = 0.8660

Total 137.421205 475 .2893078 Root MSE = .19689
1tvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan .693795 .0368914 18.81 0.000 .6213008 .7662892
Itwlab .2650224 .0238406 11.12 0.000 .2181741 .3118708
1tpow -.0291884 .0331891 -0.88 0.380 -.0944073 .0360305
Itfer .3110617 .0206459 15.07 0.000 .2704911 .3516324
hrs .2286926 .0307121 7.45 0.000 .1683412 -289044
mipricl .0122048 .0533863 0.23 0.819 -.0927028 .1171125
giprice -.0538892 .0271999 -1.98 0.048 -.1073389 -.0004395
mci .6949202 .0522416 13.30 0.000 592262 .7975784
ngca .3053056 .1952732 1.56 0.119 -.0784195 .6890306
_cons 1.080587 .2832576 3.81 0.000 -5239661 1.637207
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X bE S SRR E AR R S E AR R T A, ATE R TR .

T [l — & AR BRI — KA B A, T bR
R B LS TN AT [F) 23 A0, O A bR A i A T A HERA

3. BElEN

BTN ER BT AE, RTREAAE AN BRI 8] 11 AL Y 35 A2
5, A5 RS I E e RNV AR (FE) .

[ 72 R AR (ZH N AT ) Y Stata fr &g T
xtreg vy X1 x2 x3,fe r

PRI “Fe” FKon “fixed effects” ([ € MALTHE), BN
“re” 7~ “random effects” (FEHLRN AL 11E).
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W “r” RonfEH R MER; 0 A 1k B T
“vce(cluster id)” tHEEIAFIAF A .

LSDV £/ Stata fir 4N
reg y X1 x2 x3 1.1d,vce(cluster 1id)

“Bd” R APRIENMARZE, “i.1d” NXRRIEL =
“ad” A R RE AR

P “vece(cluster id)” KoMl H BB EIPRELR

BARMEHANMG TR, D HAGTHE Ry “FE_robust”:
xtreg Itvfo Itlan ltwlab ltpow Itfer hrs
mipricl giprice mci ngca,fe r
. estimates store RE_robust
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Fixed-effects (within) regression Number of obs = 476

Group variable: province Number of groups = 28
R-sq: within = 0.8746 Obs per group: min = 17
between = 0.6483 avg = 17.0
overall = 0.6993 max = 17
F(9,27) = 274.25

corr(u_i, Xb) = -0.3877 Prob > F = 0.0000

(Std. Err. adjusted for 28 clusters iIn province)

Robust

1tvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan .6370234 -1681335 3.79 0.001 .2920421 -9820048
Itwlab .1387786 -0624585 2.22 0.035 .0106242 -2669329
Itpow .0577152 .0755568 0.76 0.452 -.0973146 .2127451
Itfer .1826281 .043592 4.19 0.000 .0931846 .2720716
hrs .2134022 .0391104 5.46 0.000 .1331542 -2936501
mipricl .0543577 -0590331 0.92 0.365 -.0667682 -1754837
giprice -.0151451 -0245968 -0.62 0.543 -.0656135 -0353233
mci .1943697 .0770515 2.52 0.018 .0362731 -3524663
ngca .7562031 .3821261 1.98 0.058 -.0278549 1.540261
_cons 2.337895 -8552224 2.73 0.011 .583124 4.092667

sigma_u -30549743

sigma_e -10589274

rho -89273901 (fraction of variance due to u_i)

i HH 45 AL EE B0 cons), & AT IMESUN u, 1P EAE



m o AT won, “rho=0.897, MEGIINT(u; +&,) BT 2%
T EOR B MER N u, K2R S o

7T 5 LA VR & [ U3 2 A R[] g R M A A 2

fEfF w4 “xtreg,fe” i, WAMEREI “r” (Bibit45
RAC A “FE”), Wt Ric 85— FRds, HIFEREBRA “H,:
FiGu =07, BIA] A2 & Rl :

xtreg ltvfo Itlan Itwlab Itpow ltfer hrs
mipricl giprice mci ngca,fe

. estimates store FE
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Fixed-effects (within) regression Number of obs = 476

Group variable: province Number of groups = 28

R-sq: within = 0.8746 Obs per group: min = 17

between = 0.6483 avg = 17.0

overall = 0.6993 max = 17

F(9,439) = 340.20

corr(u_i, Xb) = -0.3877 Prob > F = 0.0000

1tvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]

Itlan .6370234 -0673191 9.46 0.000 -5047156 .7693312

Itwlab .1387786 .0261554 5.31 0.000 .0873732 -190184

Itpow .0577152 -0332508 1.74 0.083 -.0076352 .1230657

Itfer .1826281 -0219921 8.30 0.000 -1394053 .225851

hrs .2134022 -0223886 9.53 0.000 -1694 .2574043

mipricl .0543577 -0421659 1.29 0.198 -.0285145 .1372299

giprice -.0151451 -0187457 -0.81 0.420 -.0519876 .0216975

mci .1943697 .0876884 2.22 0.027 -0220285 -366711

ngca .7562031 -2168141 3.49 0.001 -3300804 1.182326

_cons 2.337895 .385253 6.07 0.000 1.580726 3.095065
sigma_u .30549743
sigma_e .10589274

rho -89273901 (fraction of variance due to u_i)
F test that all u_i=0: F(27, 439) = 43.41 Prob > F = 0.0000

TR “Prfu =07, &5 —1TFf5%M p{E /Y 0.0000, #K
R R, N FE L TR & B,




A AR FH R bR AE R, L F RIS A E R
Bt— A LSDV £ KFEE (KAt 45 Ry “LSDV” ).

. reg ltvfo Itlan Itwlab Itpow Itfer hrs mipricl
giprice mci ngca 1.province,vce(cluster province)

. estimates store LSDV
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Linear regression Number of obs = 476

F(C 8, 27) = .
Prob > F = -
R-squared = 0.9642
Root MSE = .10589

(Std. Err. adjusted for 28 clusters iIn province)

Robust

Itvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan .6370234 1732267 3.68 0.001 .2815916 -9924553
Itwlab -1387786 .0643506 2.16 0.040 .0067421 .2708151
Itpow .0577152 .0778457 0.74 0.465 -.1020109 2174414
Itfer -1826281 .0449126 4.07 0.000 .0904751 .2747811
hrs .2134022 -0402952 5.30 0.000 -1307233 .296081
mipricl .0543577 .0608214 0.89 0.379 -.0704375 1791529
giprice -.0151451 .0253419 -0.60 0.555 -.0671423 .0368522
mci -1943697 .0793856 2.45 0.021 .0314839 .3572555
ngca .7562031 .3937018 1.92 0.065 -.0516063 1.564013

province
beijing -.1816498 .1247829 -1.46 0.157 -.4376832 .0743835
fujian .051657 -0501916 1.03 0.313 -.0513277 .1546418
gansu -.8165674 -1380808 -5.91 0.000 -1.099886 -.5332489
guangdong -.010488 055811 -0.19 0.852 -.1250028 -1040268
guangxi -.2304637 .0570853 -4.04 0.000 -.3475932 -.1133342
guizhou -.2350768 .0615353 -3.82 0.001 -.3613369 -.1088167
hebei -.2923854 .0997217 -2.93 0.007 -.4969974 -.0877733
heilongjiang -.1410195 .2892268 -0.49 0.630 -.7344638 4524249
henan -.0904581 .0435714 -2.08 0.048 -.1798593 -.0010569
hubei -1118905 .0340584 3.29 0.003 .0420085 .1817725
hunan -.0373775 .0607647 -0.62 0.544 -.1620563 .0873014
Jiangsu 1150954 .0342058 3.36 0.002 .0449109 .18528
Jiangxi -.1352577 .0579781 -2.33 0.027 -.2542188 -.0162965
Jilin -.2220282 .2253552 -0.99 0.333 -.6844189 .2403624
liaoning -.2789811 .172656 -1.62 0.118 -.6332419 .0752797
neimong -.9288069 .2561317 -3.63 0.001 -1.454346 -.403268
ningxia -.8813594 .1975659 -4.46 0.000 -1.286731 -.4759877
ginghai -.7062497 -1521719 -4.64 0.000 -1.018481 -.3940187
shaanxi -.3342067 -0925991 -3.61 0.001 -.5242045 -.144209
shangdong -.0049215 -0581511 -0.68 0.933 -.1242377 -1143947
shanghai -113901 .0648627 1.76 0.090 -.0191862 .2469882
shanxi -.5312338 .1514863 -3.51 0.002 -.8420581 —-.2204095
sichuan -0251618 .0320732 0.78 0.440 —-.040647 -0909707
tianjin -.3047612 -1190042 -2.56 0.016 -.5489376 -.0605848
xinjiang -.4007117 .2397817 -1.67 0.106 -.8927032 .0912797
nainnAan DT77AEAD ne297712 A 20 N NnNnN ANT7DI72D 114722921




AR R INAS T AE 5%/K-F ER 2, PR “ P M4 AR
EHRN 07 WY R AR BE, I ONAEAE AR B e RN, AN Ak VR 4 (0] U

LSDV 20 [E I R$ 5 404 1 B 5 AR, {E R R0 47
VI 220

XF - [B] i RN AR, AT g F B 2 7% (FD)

Stata & T THAT — B Z A <, HAEM M w2
“xtserial ,output” XN HAKEATREES, AP ft—
I ZE A B TS R (R S5 Ric oy “FD” ):

. xtserial Itvfo Itlan Itwlab Itpow Itfer hrs
mipricl giprice mci ngca,output
. estimates store FD
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Linear regression

Number of obs
FC 9, 27)
Prob > F
R-squared
Root MSE

= 420
902.61
0.0000
0.5797
= .11179

(Std. Err. adjusted for 28 clusters in province)

Robust
D.ltvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan
D1. .9807158 .0926143 .59 0.000 .790687 1.170745
Itwlab
D1. .2420082 .0734117 .30 0.003 .0913798 -3926366
1tpow
D1. -.0171023 .0747984 .23 0.821 -.170576 .1363714
I1tfer
D1. .2768317 .0589799 .69 0.000 .155815 .3978485
hrs
D1. .2427773 .0372382 .52 0.000 -1663709 .3191837
mipricl
D1. .0250908 .0357935 .70 0.489 -.0483513 .0985329
giprice
D1. -.0157708 .021774 .72 0.475 -.0604473 .0289057
mci
D1. .1314675 -1260309 .04 0.306 -.1271266 .3900616
ngca
D1. -.0260777 .4846049 -0.05 0.957 -1.020405 .9682494

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation

FC 1,

27) =

Prob > F =

12.511
0.0015
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—Fr Z b= (FD) PG RS H NS =(FE)A — & Z 9.
FE bt FD G 30%, M/ A FD.

T 7E [ 5 2 R o 2 I R, B O R 52 2
(Two-way FE), A4 H A #5200

NTAFASH, B 56K R E S ICR A 45 R id oy
“FE_trend” ):

. Xtreg lItvfo Itlan ltwlab Itpow Itfer hrs
mipricl giprice mci ngca t,fe r

. estimates store FE trend
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Fixed-effects (within) regression Number of obs = 476

Group variable: province Number of groups = 28
R-sq: within = 0.8749 Obs per group: min = 17
between = 0.6490 avg = 17.0
overall = 0.7006 max = 17
F(10,27) = 247 .93

corr(u_i, Xb)

-0.3767 Prob > F

0.0000

(Std. Err. adjusted for 28 clusters in province)

Robust
1tvfo Coef. Std. Err. t P>|t] [95% Conf. Interval]
Itlan .6517195 .1843858 3.53 0.001 .2733911 1.030048
Itwlab -1431791 .0589267 2.43 0.022 .0222716 .2640866
I1tpow .0366317 -0991178 0.37 0.715 -.1667413 .2400047
Itfer -180359 .0428995 4.20 0.000 -0923365 .2683816
hrs -1916276 .0295596 6.48 0.000 -1309763 .2522789
mipricl .0198772 .0515121 0.39 0.703 -.0858168 -1255713
giprice -.026268 .0226875 -1.16 0.257 -.0728189 -0202829
mci -2014685 .078794 2.56 0.016 .0397965 .3631404
ngca .6761116 421738 1.60 0.121 -.1892234 1.541447
t -0063068 -0106492 0.59 0.559 -.0155436 .0281572
_cons 2.36174 .8262751 2.86 0.008 .6663633 4.057116
sigma_u -30327958
sigma_e .10589784
rho -89132628 (fraction of variance due to u_i)

WISt R AR, SRR BE AR
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ok, IANFEENAE. NEREP), € XFEEEDAE:
. tab year,gen(year)

year Freq. Percent Cum.
70 28 5.56 5.56
71 28 5.56 11.11
72 28 5.56 16.67
73 28 5.56 22.22
74 28 5.56 27.78
75 28 5.56 33.33
76 28 5.56 38.89
77 28 5.56 44 _44
78 28 5.56 50.00
79 28 5.56 55.56
80 28 5.56 61.11
81 28 5.56 66.67
82 28 5.56 72.22
83 28 5.56 77.78
84 28 5.56 83.33
85 28 5.56 88.89
86 28 5.56 94 .44
87 28 5.56 100.00
Total

. i AhiﬁﬁﬁﬁﬂﬁiwwLywm.ﬂyﬁm&



NN RN A 5 )G, BT OrFs22 & mipricl 5 giprice 7E55%
#—FE, TCREIEERAT RS, DA G A% 2 B A

AT 2 B A AR 90 A2 B O XA [ 2 AN Al T CRF 45 R N
“FE_TW” ):

. xtreg Itvfo Itlan ltwlab Itpow ltfer hrs mci
ngca year2-yearl8,fe r

. estimates store FE_ TW
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note: yearll omitted because of collinearity

Fixed-effects (within) regression Number of obs = 476
Group variable: province Number of groups = 28
R-sgq: within = 0.8932 Obs per group: min = 17
between = 0.6596 avg = 17.0
overall = 0.7156 max = 17
F(23,27) = 949.82
corr(u_i, Xb) = -0.3425 Prob > F = 0.0000
(Std. Err. adjusted for 28 clusters in province)
Robust
Itvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan .5833594 .1745834 3.34 0.002 .2251439 .9415749
Itwlab -1514909 .0585107 2.59 0.015 .0314368 .271545
1tpow .0971114 .090911 1.07 0.295 -.0894225 .2836453
1tfer .1693346 .0438098 3.87 0.001 .0794444 .2592248
hrs .1503752 .0587581 2.56 0.016 0298136 .2709368
mci .1978373 .0810587 2.44 0.022 .0315186 .364156
ngca . 7784081 -4016301 1.94 0.063 -.0456688 1.602485
year2 -.0240404 .023366 -1.03 0.313 -.0719836 .0239027
year3 -.1323624 .0404832 -3.27 0.003 -.2154272 -.0492977
year4 -.0377336 .0357883 -1.05 0.301 -.111165 .0356979
year5 .0058554 .0500774 0.12 0.908 -.096895 -1086058
year6 .0096731 .0566898 0.17 0.866 -.1066448 .1259911
year7 -.0476465 .061423 -0.78 0.445 -.1736761 .0783832
year8 -.0869336 .0680579 -1.28 0.212 -.2265767 .0527096
year9 -.0325205 .0766428 -0.42 0.675 -.1897785 .1247376
year10 -.0076332 .0833462 -0.09 0.928 -.1786454 .163379
yearll 0 (omitted)
yearl2 -.093479 .1093614 -0.85 0.400 -.3178701 .1309121
yearl3 -.0447862 .1207405 -0.37 0.714 -.2925251 .2029528
yearl4 -.0309435 .1377207 -0.22 0.824 -.313523 .2516361
yearl5 .0442535 .1428764 0.31 0.759 -.2489048 .3374117
yearl6 -.0033372 -1561209 -0.02 0.983 -.3236709 -3169965
yearl?7 .00484 .157992 0.03 0.976 -.3193329 -3290129
yearl8 .0386475 -1639608 0.24 0.815 -.2977723 .3750674
_cons 2.651286 .7738994 3.43 0.002 1.063376 4.239196
sigma_u .29344594
sigma_e -09930555
rho .89724523 (fraction of variance due to u_i)




year1 (1970 E)ENEH], AEIELE LR FEH & 3.

1980 F=HY hrs HlEHRR, 4 year11(1980 ) WAk 5 Hi

LEXL I [ 5 RS AT, hrs AE 5%7K°F F B3 N IE,
REHPFEEENZENALE ((H year3 7 1%/KF EEZE),
For e PTG A FE MR AR BN A 3

. test year2 year3 year4 year5S year6 year/ years8
year9 yearlO yearl2 yearl3 yearl4 yearl5 yearl6
yearl/ yearl8
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(1) year2
( 2) year3
( 3) year4d
( 4) year5
( 5) year6
( 6) vyear7
( 7) vyears8
( 8) year9
( 9) yearlo
(10) yearl2
(11) yearil3
(12) yearl4d
(13) yearls
(14) vyearl6
(15) yearl?
(16) yearl8

O OO OO0 OoOOo

O OO O0O0OO0OOo0oOoo

14.82
0.0000

FC 16, 27)
Prob > F

sRZUFE AL« ToHTIE] 8] 2 RN B R AL, AR AR Y A4 FE B[R]
lmﬂ&o
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{E Stata 13 71, i& AT ELAH BL I e SRl THX0UI) [i] 5 R IR A (A
W S A S 8] RE AUV AR ) -

. Xtreg ltvfo Itlan Itwlab Itpow Itfer hrs mci
ngca 1.year,fe r

Hrp, “i.year” XRRELE year WA [FHUE R A BE &
REHAR & .
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Fixed-effects (within) regression Number of obs = 476
Group variable: province Number of groups = 28
R-sq: within = 0.8932 Obs per group: min = 17
between = 0.6596 avg = 17.0
overall = 0.7156 max = 17
F(23,27) = 949.82
corr(u_i, Xb) = -0.3425 Prob > F = 0.0000
(Std. Err. adjusted for 28 clusters in province)
Robust
Itvfo Coef. sStd. Err. Tt P> €] [95% Conf. Interval]
Itlan .5833594 .1745834 3.34 0.002 .2251439 9415749
Itwlab -1514909 -0585107 2.59 0.015 -0314368 .271545
1tpow .0971114 -090911 1.07 0.295 -.0894225 .2836453
1tfer -1693346 .0438098 3.87 0.001 .0794444 .2592248
hrs .1503752 .0587581 2.56 0.016 .0298136 -2709368
mci .1978373 .0810587 2.44 0.022 .0315186 .364156
ngca .7784081 -4016301 1.94 0.063 -.0456688 1.602485
year
71 -.0240404 023366 -1.03 0.313 -.0719836 -0239027
72 -.1323624 -0404832 -3.27 0.003 -.2154272 -.0492977
73 -.0377336 0357883 -1.05 0.301 -.111165 -0356979
74 .0058554 .0500774 0.12 0.908 -.096895 -1086058
75 .0096731 .0566898 0.17 0.866 -.1066448 -1259911
76 -.0476465 .061423 -0.78 0.445 -.1736761 -0783832
77 -.0869336 .0680579 -1.28 0.212 -.2265767 -0527096
78 -.0325205 .0766428 -0.42 0.675 -.1897785 -1247376
79 -.0076332 .0833462 -0.09 0.928 -.1786454 .163379
81 -.093479 -1093614 -0.85 0.400 -.3178701 -1309121
82 -.0447862 -.1207405 -0.37 0.714 -.2925251 .2029528
83 -.0309435 .1377207 -0.22 0.824 -.313523 .2516361
84 -0442535 -1428764 0.31 0.759 -.2489048 .3374117
85 -.0033372 .1561209 -0.02 0.983 -.3236709 -3169965
86 .00484 .157992 0.03 0.976 -.3193329 -3290129
87 .0386475 .1639608 0.24 0.815 -.2977723 .3750674
_cons 2.651286 .7738994 3.487 0.002 1.063376 4.239196
sigma_u 29344594
sigma_e .09930555
rho .89724523 (fraction of variance due to u_i)




4. BB
ARG AT e ABEATL RN (RE) T SAFAE

FEALRN At 11 Y Stata a2 N
xtreg y X1 x2 x3,re r theta
WHEI “re” NECAEIN(A] A 1E);

WEED “r” RKon R R . a0 H ik 3% I
“vce(cluster 1d)” tHEEIERIAH R RER

WL “theta” Kos Bl THTT R ZEZHH 01
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N FRENL RN AR, WA 4T MLE ff11, Stata g4 N

xtreg y x1 x2 x3,mle

BEATBENL RN (RE) At TFCRF 45 SR 2 8 “RE_robust” ):

. Xtreg Itvfo Itlan ltwlab Itpow ltfer hrs mci
ngca,re r theta

. estimates store RE_robust
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Random-effects GLS regression

Group variable:

R-sq: within

between
overall

corr(u_i, X)

province
0.8700

0.8135
0.8263

0 (assumed)

Number of obs
Number of groups

Obs per group: min

avg
max

wald chi2(7)
Prob > chi2

476
28

17
17.0
17

2452 .50
0.0000

theta = .81012778

(Std. Err. adjusted for 28 clusters in province)
Robust

1tvfo Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Itlan -5655915 -1089863 5.19 0.000 -3519823 . 7792007
Itwlab -1441844 -0462225 3.12 0.002 -0535899 -234779
1tpow -060477 -0508828 1.19 0.235 -.0392515 -1602055
Itfer -1882741 .0386418 4.87 0.000 -1125376 -2640107
hrs -2186096 .0377121 5.80 0.000 -1446952 .2925241
mci -4702368 -0836862 5.62 0.000 -306215 .6342587
ngca -6745175 -3663329 1.84 0.066 -.0434818 1.392517
_cons 2.387878 -5672669 4.21 0.000 1.276055 3.499701

sigma_u -13324845

sigma_e -10624809

rho .6113231 (fraction of variance due to u_i)
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2

O, _

G AT R, o,=0.13324845, o,=0.10624809, p =

2, 2
o, +0,

0.6113231,

FesaE R A B, 3B RBEAL RS N AR A 2

Breusch and Pagan (1980)#ffk | fu 36 ™A& FEATL RN [ LM Far B
RN “Hyiol =07, BN “Hio0 207 o

GRFEZEH,, SR N AT S RS PE T BEAL DL B Ty, 1T A
A FR A 0] H
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% LM K36 ] Stata iy 2 N“ xttestO " (EHAT i 4“xtreg, re”
ZJa A aeidEAT).
. XttestO

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

Estimated results:

Var sd = sqgrt(Var)
Itvfo .2893078 .5378734
e .0112887 .1062481
u .0177551 .1332484
Test: Var(u) = 0
chibar2(01) 1235.75

Prob > chibar2 0.0000

LM Fr3asH 28 “ AEEMRRENLN” 1H R #(pfE 0.0000),
WNNIESE “BEHLRN
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A MEAEE PR HE R B BEHLAON A TR Z5 RE N “RE” ).

. Xtreg ltvfo Itlan Itwlab Itpow Itfer hrs mci
ngca,re

. estimates store RE
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Random-effects GLS regression Number of obs = 476

Group variable: province Number of groups = 28

R-sq: within = 0.8700 Obs per group: min = 17

between = 0.8135 avg = 17.0

overall = 0.8263 max = 17

Wald chi2(7) = 2981.73

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Itvfo Coef. Std. Err. z P>]z]| [95% Conf. Interval]

Itlan .5655915 .0478214 11.83 0.000 .4718633 .6593196

Itwlab .1441844 .0233398 6.18 0.000 .0984394 -1899295

1tpow -060477 .0252917 2.39 0.017 -0109062 -1100478

Itfer .1882741 .0208337 9.04 0.000 .1474408 .2291075

hrs .2186096 .0216932 10.08 0.000 .1760918 -2611275

mci -4702368 -064681 7.27 0.000 .3434643 -5970093

ngca .6745175 .2121571 3.18 0.001 .2586973 1.090338

_cons 2.387878 .2895274 8.25 0.000 1.820414 2.955341
sigma_u .13324845
sigma_e .10624809

rho .6113231 (fraction of variance due to u_i)

74




PR D9 IR, T BENL AN AR A HE4T MLE A& (R 45 2R 2 v“ MLE”):

. Xtreg ltvfo Itlan Itwlab Itpow Itfer hrs mci
ngca,mle nolog

. estimates store MLE

75



Random-effects ML regression Number of obs = 476
Group variable: province Number of groups = 28
Random effects u_i1 ~ Gaussian Obs per group: min = 17
avg = 17.0

max = 17

LR chi2(7) = 961.00

Log likelihood = 332.89739 Prob > chi2 = 0.0000
Itvfo Coef. Std. Err. z P>|z] [95% Conf. Interval]

Itlan .5643288 .0518396 10.89 0.000 .462725 .6659326

Itwlab .1408974 .0235161 5.99 0.000 -0948067 .1869882

Itpow .0717013 .0248585 2.88 0.004 .0229794 .1204231

Itfer .1772027 .0206075 8.60 0.000 .1368127 .2175927

hrs .2153264 .020987 10.26  0.000 .1741926 .2564602

mci .4064832 .0712859 5.70 0.000 .2667654 -546201

ngca .7149811 .2105466 3.40 0.001 .3023172 1.127645

_cons 2.490512 .3039688 8.19 0.000 1.894744 3.08628
/sigma_u .2141094 .0317827 -.1600597 .2864107
/sigma_e .1061021 .0035665 .0993371 .1133278

rho .8028448 .0486812 .6942946 .8840722
Likelihood-ratio test of sigma_u=0: chibar2(01)= 464.22 Prob>=chibar2 = 0.000
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EREE AT LR EFIIEL F K “H,: 0, =07, I\NAF
E/l\ﬂzlxﬁiﬁm)&r“ AN HATIR A BH

FEALS. MLE B &2 E i iHE S FGLS A A E], (BAEVERT EAK

5. BlEMNITEEREHMN: FHERE
REBETHIARCECIE I 78 58 156 [ 5 205 2 3 A2 AL R . A2 Fo A )

NI, FHEAT S = .
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T2 R ) Stata a2 Y
xtreg y x1 x2 x3,fe
estimates store FE

Xtreg y x1 x2 x3,re

estimates store RE

(Il 5E 2 MLA )
(4 R)
(FEHLR LA TT)
(IS R)

hausman FE RE,constant sigmamore (Z¥=55%)

EFEI “constant” FITE L R B THE B AL & 2ol (BR
IS HEHIN); BT “sigmamore” FXoRgi—# FH B A R
A v == (BRI FE AL AL 11 8) 5 248 T



. hausman FE RE,constant sigmamore

— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
FE RE Difference S.E.
Itlan .6399658 .5655915 .0743743 .0476709
Itwlab .1239927 .1441844 -.0201917 .0125808
Itpow .0771604 .060477 .0166834 .0081232
Itfer 1762775 .1882741 -.0119966 .0078425
hrs .2075817 .2186096 -.0110279 .0052769
mci .2580359 .4702368 -.2122009 .0583709
ngca 7722795 .6745175 .097762 .0828671
_cons 2.310114 2.387878 -.0777638 .2078242

b = consistent under Ho and Ha; obtained from Xxtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(8) = (b-B)"[(V_b-V_B)"(-1)]1(b-B)
= 48.49
Prob>chi2 = 0.0000

(V_b-V_B 1is not positive definite)

A “Ho o SRR AR, MNAE R e RV AR, AR
FEALR N AR
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a2 IEE, EHJRILEO T, ML A
B, R TEEN FAE

TEHAEE 74 xtoverid ST i) S 1 S5 .
“overid” f§ “overidentification test” (i 1R AIA5E)

S AL S N AR A 55 [ e AU R AR LG, Wi 2 T “ME R PR S
WRREAS AR RILIR SR, PRI BRI 61

. ssc install xtoverid (T #E 4 xtoverid)

7E i fr 4 xtoverid 2, 4% DU BBR R AT A 4
“xtreg,re’.
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. quietly xtreg ltvfo Itlan Itwlab Itpow Itfer
hrs mci ngca,r

. Xtoverid

Test of overidentifying restrictions: fixed vs random effects
Cross-section time-series model: xtreg re robust cluster(province)
Sargan-Hansen statistic 221.225 Chi-sq(7) P-value = 0.0000

v (NGt EN 221.225, pfE N 0.0000, 53644 FEHLRON o
6. ZHEfh1T=
NS B, BT A A T

. Xtreg Itvfo Itlan ltwlab Itpow ltfer hrs mci
ngca, be
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Between regression (regression on group means) Number of obs = 476
Group variable: province Number of groups = 28
R-sq: within = 0.4673 Obs per group: min = 17
between = 0.9362 avg = 17.0
overall = 0.0232 max = 17
F(7,20) = 41.93
sd(u_i1 + avg(e_i.))= .1357173 Prob > F = 0.0000
Itvfo Coef. Std. Err. t P>]t] [95% Conf. Interval]
Itlan .7021718 .1177241 5.96 0.000 .4566037 -9477398
Itwlab -5020747 -0940029 5.34 0.000 .3059881 .6981612
I1tpow -.1511518 -1188815 -1.27 0.218 -.3991344 -0968307
Itfer .1132485 .0976941 1.16 0.260 -.0905377 .3170347
hrs -3.757418 1.242961 -3.02 0.007 -6.350189 -1.164647
mci -586029 -1838616 3.19 0.005 -2025005 -9695575
ngca -4443814 -6565795 0.68 0.506 -.9252194 1.813982
_cons 2.432839 1.005985 2.42 0.025 .3343904 4.531288
SEHTR R T B T [ S AL, 1T 4 ) A RS AL 2
S TS AG IO IR T RN, T ZEL 1A A T AN AR B AL RN R

A2 AT G R A AE.
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Bltn, WRISHEMETHE, hrs /£ 1%/K 1 B2 #9101, RIKEEEK
P AR SRR ST AR = E AT SR

R A B2 FETTE R A R ARE IR SR Oy =S, AL
R B R AU S ) X ) ] 7 T

. esttab OLS FE_robust FE_trend FE RE,b se mtitle
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(€Y @ (€D “ (&)
oLSs FE_robust FE_trend FE RE
Itlan 0.694*** 0.637*** 0.652** 0.640*** 0.566***
(0.115) (0.168) (0.184) (0.0644) (0.0478)
Itwlab 0.265*** 0.139* 0.143* 0.124%** 0.144%**
(0.0566) (0.0625) (0.0589) (0.0253) (0.0233)
Itpow -0.0292 0.0577 0.0366 0.0772** 0.0605*
(0.0670) (0.0756) (0.0991) (0.0253) (0.0253)
I1tfer 0.311*** 0.183*** 0.180*** 0.176*** 0.188***
(0.0531) (0.0436) (0.0429) (0.0212) (0.0208)
hrs 0.229*** 0.213*** 0.192*** 0.208*** 0.219***
(0.0489) (0.0391) (0.0296) (0.0213) (0.0217)
mipricl 0.0122 0.0544 0.0199
(0.0548) (0.0590) (0.0515)
giprice -0.0539 -0.0151 -0.0263
(0.0274) (0.0246) (0.0227)
mci 0.695*** 0.194* 0.201* 0.258** 0.470***
(0.169) (0.0771) (0.0788) (0.0831) (0.0647)
ngca 0.305 0.756 0.676 0.772*** 0.675**
(0.522) (0.382) (0.422) (0.217) (0.212)
t 0.00631
(0.0106)
_cons 1.081 2.338* 2.362** 2.310*** 2.388***
(0.827) (0.855) (0.826) (0.340) (0.290)
N 476 476 476 476 476

Standard errors In parentheses

* p<0.05, ** p<0.01,

*** p<0.001
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