34 HOE YA FIv IARAGH

HEBEEL BHOY — A RXDH DT, FETRATRHICZHEOARVE, 7V ARKET
Jv (the random coefficient model) 454 I v 7 - RRAVF— I DMICETNIREHETH
50, AETEIROE) ZLuTELY, BLDOH A1, Hsiao (2003, % 6 E). Maddala, Li,
Trost and Joutz (1997), Hsiao and Pesaran (2004) &2 2RI\,

22 HAFEIvY - RRWT—9DEZS

—BICSEATF—Z T4 F Iy 7 BRI, EHAZEO S FTEIFHEERIC A>T
EEZT, Thbb,

Yit = YYit-1 + xfitﬁ - Eit 1= 1,2, waey N; t= 1, 2, T (2.1)

IIT Y RBAATI—, zi, ik 1 x KTFF B3 K x 1 75, &, B—UEESEBRER T
FUIE->TwB LT B,

Eit = i + Ust (2.2)

TTT, pi ~ idN(0,0%) REEHRERL TED, uip ~ #dN(0,02) BREHEERL, MHI
M THB,

FAFI 7« RENMEEEKZKEZBER 7 S RSHALEDHRE e, LHBELTWB I L,
ZLCF—207 022y avyhAAE (N) KIZRKREWH, BRIARE (T) KiddhIvivn)l
ETH B, THIEER vy PRIMEL TORWLBEICHYTIRE S,

& b —#R#YIziZ, Maddala (2001) 84 F Iy 7 » REATF =S PHIRROZDDEFNVICS
BT LPEETHEILERL,

RIHEEE TV
Yit = X5y 8+ s + wir (2.3)
Wi = pwi—1 + Ui |p] <1 (2.4)
REBEAFETN
Yit = V¥ir—1 + X5 8 + prs + wit (2.5)

*2 QAIECHO EFE L LT - IRA (1995). A (2001) 2# T &Ry, REORFOERIE L LT Singer
and Willett (2003, % 9-11 ) #% 5. £/, LA (2001-2) B4R FER MY —BHFOF -4 L LTHE
Thd, V1L SARFOFEEAOEBEORKFOHEIERE L LChfE - B (2004) 2#FTE L,

*3 R EFIAE: &V ) PIEICH L ISR R 2 ThEVEEBZ B 2L L TE S, b LARKEEKROSA S
3oy AT A — 5 IR L RICE LT 2R BESR DT, ThM—FLARINZHE FL5E) 6
WICRELEIIEINLVL LT L2, HEALY - FRELE&ICIR 1 EUACHESKD D, iE0EE (3 7%
B) B rAYEEAZ b —2bH 5,

270



22 FAFI9 7 - RANT-YDELH

35

BYAF Iy 7 RBRBBEEICHZEFNTHD, BFA4F 3y 7 b EBERNEHAZRBEHIC
HBETNTHD, RENTF—F D TREEZRI Z L350, FiFCO>LTHHEIN T
5DC, UTFTRICOWTHEFL 2%, OMEICA-STITE,

RIEBEETI

FIHBSRIEIC 2 5 DI, ZUHETFLOREMICB O TEELBHAEREE L LT 2 AR
HEFRLTRE25THS, Lirl, EROT—F TiRHIBEDORIMESRE I N30
LAYUZDEITH> T, ZOMBEL VOB T 0L VI ONI ZTCOMETH S,

PP TF— F 4TI B T RFIMEIO RIE £ BAICE D EiF % 0% Lillard and Willis (1978)
THB, W HEEEN AR(1) KIS r—RETA 794 ZAFBICS TR, b2 7 EHI
fE5 LRELIPTBRBBE & N T 5 THRE L T %, Lillard and Weiss (1979) TiX, 7 X
YARBTBRFEED 1960-70 FICB T 2HBOFA + I v 7 2EH L ARERATORGEESIC
BELTAtT LT3, 22 THHRBESORZICKRIIHBENS 2HAERHL T3,

Baltagi and Li (1991a), Wansbeek (1992) 1 (4) R® & 9 2 RFHBERIEIC N L <. the Paris-
Winsten (PW) transformation % f\v>T, RIMHEBEZIMD EBRWARTRD RETHETS I L
ZREL TV,

BN HEE S 3 L L T Maddala(2001). Nerlove((2002, % 7 #) Z—M{LR/N L2 BE
LT3, (3) X% LSDV 2 L. SEHOREHE b, 285, &6 2nEMLT (4) % OLS
HEL p2R5, THoDRIRX-FEANT Q) XRERD L) KEHRT 2,

Uiy = X5t B+ i + i (2.6)
y;,"‘t = Vit — PYit—1
xft = Xt — PXit—1

i = pi(l - p)

ERZHULSDV#ETNIL, 08LU0 u; O—BHEEZBLIILBTELLLHIDHDOTH B,

Bhargava, Franizini and Narendranathan (1982) iX2FIHHBIEE D E % CTH % Durbin-Watson
Statistic # /3 FA N F—FHIC—RIEL /-, BEHORIIHEZRD IS CERT I L., wy =
PWit—1 + Uiz TR Ho : p = 0 THIAREH Hy : |p| <1 & LT, ROBER%Z KD THMW
THILRERLTWS,

_ S S o (Wit — Wuie—1)? @7)
ikt Lo Wiy '
2T i B A XA VEETH S, BEEN AR(L) Th{ AR(D) Ko TH, T OMEHE
PRSI EIEEBERETH D,
Baltagi and Li (1995) 2 #FIHEE L MR 2 ARRET 540D 7 77 v 2 RERE% 3
SEELTW3, AR(1) ORIFMEEBE 0T v S LR Z2HET 5 7-DOHHR. AR() DF
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B2E FAF Iy 78ROl

FBES Y U Ch ) EEHRETHS I L ERET S HOHIER, 5V LHROTTAR(L) O
SIS L T b &5 DR EET 5 OOHIHR, THB, NS OHEHRIZEEEN AR(1) T
HNUMA(l) THREILICAB Z ERRINTHE™,

REBEFTTINOMBORE

43y 7 NENVHEEDOHIA I Balestra and Nerlove(1966) IC#8 % %5, #5EARNV T —
Y OREEENS BT = 7 OLS HEERBFHAZED 7 VHORBEIG R A TAED
2. BEESHREEIHRAALHO T THOREEESTENL TRE2LD, 4TIy - €T
TN FHRI—BHETOENEE TR LS, L)) REZR LD THIEL, 208
DFALF Iy 7« REAF=FATOHFEEEREI T, KOWTRT—F &2 7—NT 5DH
FAF—FLLTHEIDI E VI BRICHE L 2, Maddala (1971a, 1971b) CRRAEEHRE LA
VB I EERBELTVS, 122w Tid Nickell (1981) 12 & » TBF I S L7z, 1Ko TIAE
MR HESEE LTRAE, BEEEE, —BIUEEE (GMM) & B4 RHEEHEORHEN LE
BLTwo%, ZORKDWTIERELBTHEL CEHT 2,

Maddala (2001) {2 B AEHEE & FIHAMEICHKTE L 7= R AR & FHME I IR E L v gEft
BLAEBERICOTAZENETETHL EEBL TS, FARLAEEERKRET 27013,
TIPS SR B S BIC 5 5 & ) REMF -y Th B ERREL TS EiLk B,
¥ 1 Rt AR TR EESRENICEETH D, DOFENAETH B LAL T3,

Sevestre and Trognon (1996, pp.130-33) ix. Maddala (1971a) 2352 Y B < 7 i
T 2RO 2 4 P ANICBRAT A —cdass L&fTiFonw 4 X4 vHEE, —RILRD
ZRE, TV VIRAIEE, B —VHEEICEAL T, S =0DBED T JHDIFRE v())
DNATARHEE L, AT RADORKESIDEFIERD L I icko7,

pw!iltllﬂn‘Y(O) <T< pélglg’)’()\) < ppool}}-glOLS,Y(l) < pbelggen ’Y(OO) (28)

— LR/ (GLS) TRAVEBOMBERY RO FTH I, 7 7HBET NV
EHBOBEEHEHBEL TV 37201084 7 AMBE-> T35 (Ridder and Wansbeek (1990,
pp-566-571)),

*4 2L < i Baltagi and Li (1995) % Baltagi (2001,pp.90-95) 228X i v,

B TALF I 7 RFAFFICBOCHBEY YR REFHE L, B TEELMETH S, BT, BER
ExkH EEIC, 19 HRICBERERODLIEH >4 ¥ YA, EEREFEN B ERREICHE>TW 1970
L. BESERENLRCEFOERLB LET TV 1970 S04 L, BRIOSHENI L TL )R EED 27
B 1970 DT 7Y AEERURTEZ IS, TNODEEESIARLT—I 51970 EHSRE>TV 5D
6 EwoT 1970 FORELX ZNFNOEOHTBEE L TR TwL L ERBRLTEARVE S S, BEPEYET
2., COLIRBHOMELEI DI, FNFUOFEOTHENE LV EEIChIREBCT— Y 2RI X,
s LD L) kEBEBATEMSRI 5028 ALH) T57 T 0~ FTH 5 EHFREBIT (survival analysis)
MAVLNTWS, BEMECL 207 Fu—Fbn s kHiciinoTEEL, BEO L) ICH REEICES
LB ST 3 ETORBD L F i, ERVLICHREIEETERVI EMNS(, BED L IAEMIRE
XINTWwaL., EBIlHA TV Y — A THIHHENRVIZERENZ D DOME L,
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2.3 BAHRHEE L BEEGEHEE

Trognon(1978) IZNEERBRD & 5 7 AR(1) BRICHE 2y = 6z —1+wy wiy ~ N(0,02).
PIHAE yio ZEE L RET 2 &, BRAEHEIIMARICA D, —BHEECRE6BVI L ER L,
FRRRAT BEC, BHHEERD 7 JHOFRE y A TH - D, 2R HNIVLFEAICRAE
HEZ—BHEE L R o R OATREMESF VI L bR L, ZOARIIRETCHIET % Anderson and
Hsiao (1981,1982) 5| Z#sh -,

2.3 BRAZHE CBRFEBEHE

Anderson and Hsiao (1981,1982) 2 %4 + 2 v 7 %R A F— 9 OHERIBE LR L T 3,
LY, WHECEL TR ZIKEEZ BT, HEKROBVEZHEL TV, #5IRDES
REFNEEZ TS,

Wit = YWit—1 + P'Zi + B'Xse + i +use 1=1,2,.N. t=1,2,..T (2.9)
Yit = Wit + M (2.10)
pi=1-vm E@m)=0 Var(n)=o0)=05/(1-7)? (2.11)

I Tz ML EHICEB L b EEETH S,

BAE L —BIEBR/D ZRESOHEICKREL T30 T, THEICEL TEXRD 4HDRES
8L,

(RE 1) yio REE. ZOBEIEROVIHED SWHE D (ui+0'2:)/(1-7)+6' 2,0 Xit—57
INET 2 L HEIN TS, F-EEPR b BTFHEXaCHBE—EDOERN S » ¥ LSERX
h-bDTHBEREENTVE, F—FE2V0OLSHBTIHEVS T L2y &IZEBRICHE
BICRESINTOIHEITE, v ZBELRET S I LICRIERH S, ThbL u; &y BE
METHY, Doy, v  KEEBEEZ D L) REEDR 1, 2RETHILRELVOTH B,

(RE 2) yio TV FALTHY ., p; & uy POMETHY, RO L) ZBERICE->TW S,
Yio=1To+&in ST Tipl0HCBYA2EEHDEETHY, ¢ ik id icfES, THudEsHiz2-o
DY TN =TIy 5,

(R 2a) gio & p WHAZLTE D, HIMEDEGIZRFR L & HICHRT 3,

(IR5E 2b)ys0 & s IWHIIL TE S T cov(yio, pts) = cpajo Thd, ZOHE FHEOBOINFE
Dy CHEREZ RPMIZE [pe;/(1—7)] = limsoo Elyie—p'2:/(1—7)—-F Z;:) Xit—;7 |€i]
IR T %,

(RSE 3) wip BEIETHY ., yir = wie +m D2 py = (L — 4y BDT, yy & pg FHEEL T
%, yio ZEBOELSHBEE>TH 5 +p'z:/(1—v) + 5 E;;%, Xit—; ¥ WINE T B, F—F DB
R L AR ORI~ L T 38R EIZ 2w,

(RE 4) wip 37 v¥FaThh,. 3) LABOERI->TVE, T I Tk w, ODUEBEIL-
T ADDY T N—TI3hiLs,

(RSE da)wo 137 ¥ ¥ LT, EHIZLkLE, T, o8Iz 2/ (1—~2) THH, BH—TH 3,
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38 2B YA4FIv ARV

(R 4bywyo 137 v 5 AT, FHELEHE 0, T, TRIIERD 02 LR35,
(RSE 4c)wig 137 ¥ 5 LT, Fid 0,0 T, T 02/(1~ %) TH 3,
(RS2 4d)wip 137 v ¥ LT, FHIL 0, T, FHUMERD o2 L% 35,

Anderson and Hsiao (1981,1982) X2 D & ) RRED T T, A5t 8:@H DHEEZT-> TV 3,
HEOREICIE L TAEHEEIR-> T 30, TITRETR2VLVTHEELRBREE2 T LIZL
BT, —~RECHEELTE S,

L(v, p, By 7,1, 02,02, 02) = (2m)~NT/2|y|~D/2

1
x eXP{_F Z Z(Uit ~ YYit—1 — p'7 — B'%i)’} (2.12)
Pt

X Tu REESEHIEOIEROLTEY . REBRERICL o TRANEBLTL 5,

—RIZIF ZORERAAT A —F I LTRAGTIE, BAEHEENR LN S, RAEHEED
— S IME & AR N ERRIIB T ICERFL T3, REL. JORBELE o] = 0 DHE
ISR E 5, Z DA Anderson and Hsiao (1981) THRE S Tw 5,

BAEEE CRUBEORE L > TEAEEEOBRIEDLD | $-HEEROEHTLI LN
bdofz, I TRINENICTIEICKT L2 OHEETH BREERRIC >V TR U,

BESDREETOHN Y VY IHREBEETHN, LD (9) (10) X»S—FOREER L hTRRL
EHICEE LA 2 o BIEEINTLE ). Thbdb,

Vit — Yit—1 = (Tit — Tir—1)'B +Y(Yir—1 — Yie—2) + (Uir — tit—1) (2.13)

IOEFNRI SEBHEROBESHNER u;, OEZELHBIL TV 3 v ) MK TIIRIER
BoTwad™ | BAEEEEEHOTHEET 2 2L TREEAL 7AZMDBR LB TES, T
bbb, BHTREOE-BHELH/LIENTES,

BFEBIGL TR £ v RRD L J ICHEFE N B8,

(Yit—2 — Yir—-3) ZRAEERE L TES>B/RBRDOE ) I2hR B,

N T

_ (Wie-1 — Yie~2)(Wit—2 — Yit—3) (Yir—2 — Yit-3) (¥it — Xie—1)')

- [Z Z ( (txit - xit—l)('yit—: — Yit—3) (x:t Exit—l):(;xit i xit—l)} )]
(2.14)

N T y y.
it—2 — Yit—-3
X L 23 ( Xit — Xig—1 ) (y'tt - yzt—l)]

Vit—2 ZERAEERE L THESLBAICRXRD X ) EIT 3,

*6 24lic > Tid Anderson and Hsiao (1982) ¥ & U Hisao (2003, # 4 #H) 2 2B I iz,
*7 BT Yit—1 Eugq i (1) REVHESHHEL TV 3,
*8 P FoRDEBIE Hsiao (2003, pp.85-86) 2 &M,
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Mz

ZT: ( Yit—2(Uig—1 — Yirt—2) Yie—2(Xit — Xi2—1)') )} h (2.15)

(xit - xit——l)y‘it—Z (xz’t - xz’t—l)(xit - xit—l)’
i=1 t=

T
Yit—2 o
x [1 tZ( Xit — Xig—1 )(yzt yzt—-l):l

HIF E, I 7EROKETHNTRMBREIZ 2 AT T O, BETHIUIRE 3 BRI LEIC
%3, £ 3WEU EOF - ohiud, BoBBREERE LT (Yit—1—Yit—2) & Yit—2 —Vit—3)
HBHVIX Yo PHBEADBENRC S WH E 2 THETHITR W,

FoORBEL LTHELEZ B L% (9 RicRAL, p 2RI _RIETHET 5,

(%)
Biv

I}

Mz

1

it — Ahie—1 — BRis = p'zi + pi + 8z i=1,.N (2.16)

TIT Gi= N vi/T, %= E,:T=1 Xit/T, =Y 1y tit/Te
B 3BRE L L TR BT o2, o2 RHET 2.

o2 = EzN=1 Ef:z[(yu = Yit-1) — Y(Yiz—1 — yit—~2) - ﬁ'(xit - Xa‘t—l)]2 (2 17)
“ 2N(T - 1) '
N ,_ a Py Ao
=1 T — Vi, -1 — P2 — 0% 1A

o DHEB—BHEZFE O ik, WHHEICIEFEL Toke, N2 T & %0l 2»ER
IET b, BIFEBE AT A=Y 4, B, ol B—BHEL LB, p. 0f B—BHEEICLIDEN
PBEBICL2BEOATH D, NBEEINTLEHBAICE, THERICAS S L—BHEEICkR
572N,

Anderson and Hsiao (1982) it N BEET T 38R, T EE TN BEROBEICTI LT, k
RO 8B oW TRAEHEERE, BEMRAEERE, BEEREEEZT o, HiERZELD
BERDEICHE, BEETIVTHDNAIA—F yB—FHEIC 250D (KE3) TT 2
EE. N DBEROBAOARATHS, BELLEDILEE L ZVERDEE p 12 NEE. TEEOS
AITEIC-BHERICIE 2 5w, 2 (IRE 3) TT HEE, N BEROBEICH—BHEEIC X
ok, BEEKETRHHE LLEEHLLVERKORE p it 2w TRBAELAUTNE
E, TEBROBAICI—BHHEICIRI RO, £, F7HDNRTA—F vy 32 TOHAT—HE
Wb, BIESRHEEETIE p BEETEL VY, FTHD AT A~ ¢y P—HEHEEICL L B0D
2 NEE, TEROLTOEEL (KE3) T T HEE. NBEBOEATHS, 2 I TOFHRIZ

*9 Arellano (1989) I3R{EEHE LT T VERDKE g2 ® yir—3 EHVEANRT TOBE (yir—2 — Yit-3) %
AvsihEELwilTns,
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F2E FAFIv 7R GN

LIy EFAHERHREHDOEFPHHEOEELE VI LD, TR N OEEICL HEES
TELTVWAI L EYESTW 5,

Hsiao, Pesaran and Tahmiscioglu (2002) % Fujiki, Hsiao and Shen (2002) T3 fAE#IIC
Chamberlain (1982,1984) # K & ¥ 2 #E HETH 5w/ FEREHE E ¥ (Minimum Distance
Estimation: MDE)} ZF\v % Z L2 FRL T30, BANLEZ Fiz, BEHOKE 2 XX%
BMET B LI 7A—F (B,7) BRET S LWL THS, Thbb,

N
min[z Aul’Q 1t Aug) (2.19)

=1
22T QI Auf DEGHATI. Au} = [Dya — BAZ: — YAYi0, Ayiz — BATi2 — YAYi, -]
COFBERBRENEBERTAIHE) T ERZERL TOARVLOT, FHHEE TRV N 2K
ETIUIEDERIC—BEEE L B, LSRRI ICHRICL S,

2.4 —RCHREEEHRETE

BEERECHE T 57 70 —F 1N LT, Arellano and Bond (1991). Ahn and Schmidt
(1995) & RBFEBRIEELEHR LA TOR0DOT, BHATERERLE T2, HAE, —F
DREETNVERETD L, 2W7 72 Lol y OKBERBEEHOBEE L ZBEHETHELI L 2T
FTIEMNTESZ,

E[yis, ('U'it - u,-,t_l)] = 0, § = 0, 1, ot — 2, t= 2, T (220)

Arellano and Bond (1991) ¥ 2@ & 9 E®S A L - —RLEKE (GMM) 2lVw3Z L%
REBLTV3,

1 "
~ Zyis [(yit — Yit—1) — Wit—1 — Yi,e—2)"Y — (@it ~ Zip—1)' 6] =0 (2.21)

=1

s=0,..,t~2, t=2,...,T

BHAZRO 7 V/HOBEZRLAKCBM > T E, ZREMIELTHAZBEERR
(yﬂ,y,;z,yig, --~yiT—2) &%7’;1‘1’ ( ° Ch%ﬁﬂ’(‘ﬁﬁ‘?% &:")_\’@J: ",) 5:73: 5*120

[y,-l] 0 0
o 0 [y, yie] - 0
W, = 0 0 0 (2.22)
0 0 ves [yil; --‘yiT-Z}

*10 MDE ®##iic -2\ > Tid Chamberlain (1982,1984). Lee(2002, % 3 ¥) 28,

M1 b b EREREMRTT 5, Zhid Holtz-Eakin(1988). Holtz-Eakin, Newey and Rosen(1988) ic & - Tig
Bans, ‘

*12 T4 Baltagi (2001, p.132) %%,
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BOREDHET JHEEHBETH 2RHF (20) BRD L HITRT FAEATEEEY 3,

E(W! & u;) =0 (2.23)

T () ROEIBRTAFIv I« EFANREZITHLD,

(Wit — Yit—1) = Wir—1 — Yae—2) ¥ + (@it — Tir—1)' B + (wir — wit—1) (2.24)
A Yit =A y;t__ﬂ’-l- A $;tﬁ+ A Uit $ = 1,2N

ORI U TREEBITII W, 28T T5 X — % ZH#ET 2 DH* Arellano and Bond (1991)
D—RLERE (GMM) TH 2, (24) RERD LI KBERI T, REDAFA—F IO TH
RERYTRDBZDTH B,

W Ay =W Ayl v+ W AZLB+W A uy (2.25)

Yo BIDOBTREL ERDEHILERS,

Aamm = [(B i) WVG W (A ir—1)] (A gie—1) WV W (A yie)] (2.26)
Bomm = [(& Tie—1) WV W (A i) H(A Zit—1) WV W (8 ya2)] (2.27)

IIT V=N W w) (o w) Wi THBS,

FRER z, BPRBINEER TCHIE, E(ziyuis) =0,VE,s =1,2,.. . TTHY, x5 DS p; &M
BLTwaEAIIE, Q) RDEILBTAFIv 7 - EFNVIBELTLTD o BEBRELSBICRD
B85, bL oy BPHEEETIZL CRRER (predetermined) TH D . E(xiuss) # 0 for s < t,
E(zjuis) =0 for s >t DHRIR, BEFEHICLRVEIDE (21, Ti2, ., Tis—1) TTHB, &
RERENEZBBSREL TV X REATH, BEERTIIW, 2BUICESBI AT L,

Arellano and Bond (1991) ® GMM #E5€ TEHELRKE IFREHICRIHER LV E v I LT
H5, CORPERIN TR, BEERLLTHEZLZWLOBHTLS L, Z0BRLEL
T GMM R —BEETH DAL TRED DI LIRS, 22 TRO K A RFIEBRE
2% Arellano and Bond (1991) TREI LT3,

JROEET VEOECHBBREOFEEZRD L H ICERT 214,

T
1
Ty = ——-——-—T T Z Tti (2'28)
J t=4+3

*13 s Arellano and Bond (1991, p.279) Tk (25) R& G~ %FE L e —R{LB/D - RHk-CH#EE L7 one-step
HE & EPHRERO I ICHIKI L2 EE 0 GMM THEH L 7 two-step fEEZ ATV 5, BEIEDS i5d 1o fE
FBEICHEEMICEL 23,

*14 Arellano (2003, pp.121-23) 2%,
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BOE YA FIv RN

CCTrygy = E(A uy A uit—j) ThH5, RERH Hy : rj = 0Lt LTHRERBRBRDIICESR
T 5,

T

SE()

m; = (229)
ZZT ’f‘j Gi%#ib%f%%ht Ay & f'tj =N-1 Ef__l At A ﬁit—j KEIJOTEHEIND
DEME),
Arellano and Bond (1991) TI3#AEESICET 3 Sargan (1958) DBFEANFK 7 A F L BA
LTw3,

N
s=A ﬁ'W[Zi=1 Wi (n @) (o @) Wi W (8 4) ~ X3_xs (2.30)

I TpREFFIW BT BT, ad it (25) RicBIF2HEREEZRDL T 5, Arellano
and Bond (1991) TREES FBEN 1L 2ROBEZERL T35,

Ahn and Schmidt(1995) it y DAKMED 5 721F Tldie . y & EERDOREE (uiy — up—1) & OM
5 b EELER (I I CRHERES) BB LETLTRS, THiIZRDEHIEES,

E(yis A ’U.,;t) =0t=2,..T s=0,1,..t—-2 (231)

o, ROLILERFHOHATELI 2R,

E(uiT A 'Uit) =0t=2,..T-1 (232)

Lo 2EEOBEREEXALEZ L T(T -1)/2+ (T -2) DMBBMb 5 Z Lick3, (32) X
iy M LICIELD, 02 /02 BRBOHEZ, BHLER (372 -5 OFEpNE ) ZRHL
T NBIEBEYFHANVRERDP DI ST,

Ahn and Schmidt(1995) ic X+, (31)(32) RITBEH OREEMBH /2 TR ERKE & hiEPd 72
RETHS, THROLRDEHICHS I ENTES,

RE 1) ETD i &t oL T, cov(ui, yio) REFE LV, BRAIFERDRE T cov(uss, Yio) =
0TH3,

RSE2) 2T i & iz L Tocov(uit, i) BF LV, BRAPERDRE T cov(us, i) =0
Th5,

(RE3) 2TD i &t # s IKHL T, covlu,us) BELW, BARAI, ERORETI
cov(u;t, uis) =0 TH D,

:@(ﬁ%la)u§d<GMMﬁﬁu%uﬁutCMmmmm(wa%Qwﬁwﬁﬁﬁﬁ
(Minimum Distance Estomator) & BRERICIRE L 2 Y, WOEWICHERHEE L %5 2 LIRS
T3,
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Blundell and Bond (1998) i3 Z#1 % ¢ GMM #E DORIEA & fEf S 1T E L BRAELROFHHE
IR L. 23 GMM #EEA DRIE T34 A% Anderson and Hsiao (1981,1982) Bik, %4 +
T RFN - BTFAVORFHLFEEL SNTEPHERE L 2D LiFC, 2hEBRT 3
BICREED GMM % 2 74 GMM 2R L 7=,

7. BAEEHOFHBMBETH 523, Arellano and Bond @ GMM H5EIZ v A5 1 i2yt-D { &,
BIERR p; DOEMBKEOE ZICEINA PABKELRZ I EBMSN TS, Blundell and
Bond (1998) ik ZORIBEZHALDICT B7-0ic T=3 LREL. ERXFE%E E(yi A ug) =0 1B
FELTz, SHICES>THATA—F vy ZBERIIENS, ZOHE, GMM H#EEIZRD L I R#EgME
BRGRHEE I B,

Ay =7yn+ i +up 1=12,.N (2.33)

2Ty M LISETL D, BESR p OFEPIKREINE, $FA—F 113 0IEITTHR
BREILV, COBE. ya 13 Ay LRFHBEICES, COZLRRXOAPSOHASHTH S,
Thbb E(yaw) > 0Ty 02 = var(p;). 02 = var(uy) DR, /37 X —% 7 OFERBRIZKD
XIicRE S,

o k 1-
pllmﬂ'“—'(’7—1)(0_5/012‘)_'_}c k=§1+3 (2.34)

Blundell and Bond (1998) (& GMM #E D /S 4 7 2 &> h DR K. Nelson amd Startz
(1990a,b) % Staiger and Stock (1997) iZ k> THL S - RAFEROFHEICEE LTI L
ERLIEDTH S,

MHEDORIBICBEI L TRRDEFIKEZL TS, T4bb, Ahn and Schumidt (1995) & 3E
RLUCEREFICMA T, T-3 RXOEXEH2EBAT 5,

E(uﬁ A yit—l) =0 t=4,5,.T (235)

LIBT. Ay REETE TS, KROBEREHELEATETH B,

E(uiz A y32) =0 (2.36)

ZDOREIIME yy BEDX I RKREELMPIEKEL TS, TROBUHEEZRD L I IZE
%?5*150

15 2l o BN iy ELTHEL LS (ERRE) LRELABALBONZETH L5, TTIAED
RUTERIIK, Z0L) RYIHELERERTEBICRD 3 L3BEHTEHL Y, -, DHEIAAOBER
HTHIMEMREBEL TV 2L EXZDRETVOME LERTS 5, REOBEDR L v 5 ORIBEOR
BELTHTE D LS (FIAETHOBERBE RIRL 2 #8), 300 L BEHROBRIC OV TR X SIE
VERBLETH S,
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Yi1 = 1‘1—17 + U1 (2.37)

t =2 UBOBBRREEZSNTWLLDT, ¥y DETOMIDIHET 2, L I5 T, (36) Rid
RDOLICEEWZ DI ENTES,

E[(p; +wiz)(uiz + (v — Dua)} =0 (2.38)

THY, THRESIERD LI B TAFFICEEWMALZ I LHTES,

E('U,ﬂ/,l,i) & E(uiluig) =0 ¢= 1, 2, ..N (239)

I DEMDEE L T B DIk, FIHIE yio b 5 DIREE wiy PEHED L L 1, /(1 — ) L I35
BHTHBILTHSB,

Blundel! and Bond (1998) T v 43 LICiEV2, 02 /02 HREVHE TS, (35)(36) REAw
22T GCGMM#EEED L TAZBNICHETESL I LERLE, 207010 GMM #EILE W
TEREERTH ZF 2RO I eERLAbDEHo72 27 4 GMM 2RE L,

Z; 0 0 0
0 Ay 0 0
. 3 . 0
0 0 0 e Ay

£ 2T Z; 13 (T-2)xm FFICRERD GMM HE TR & W BEERTIITH 5.
Yi1 0 0 0 0
Z; - 0 wa Y .. 0 .. 0 (2.41)

0 0 0 . ya .. Yir-2

ID&) KD GMM #ERBRT 2 LICk T, 02/o2 = 1,T = 4 DHEDRERD
GMM #E L AT 5 GMM #EDOZHMEE LB L, v =0 TR L75, v = 0.5 T 3.26,
¥ =09 Tix 5540 & vy DEBERT 20> T, N4 TADESEAL T 2 PSP
Kot MIKEZIE, YAF L GMM 252 LT, #8k GMM #ENBHET 5 LEbNTE
feo Y LITIEVD, 0F /ol BREVBATH, e ONLTRAEZMWRAZILHTELIEETL
7DTH5,
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25 STATAOd—FR

2T 21 R A RBEERE, VTSI F Iy IRV BEEET-o>TAHAL ), ThE
TALA (2007, 2008, 2009) TiT>TELMEROHBRE Y- OREET>TE, IhE
TOPRTIRY A F Iy 72 VHETIEARL . BR - FEONEEHE,» SOBBHE L Z O
F.BICTFFEBACL > THATIEERETNERAL TE,

ZZTRINEFTCHOEFNMIC—RDI VHEANT VS, FIZIEFEICOVWTRRDLIRETF
NEEZEZTHS,

Inbdywht;s = a + yInbdwht;;—1 + Sln survivalday;; + §In Survaivaldayft
+¢ Incostofchildcare;; + v

Z 2T Inbdywht = FEDNEIE. In survivalday = FHBONEIE. Incostofchildcare =
FEERONEE, BRDOEEIE Inbdywht iIKRA T Inbdyhgt V3,
HFHICE o7z STATA 2 —FRRD L H 2k 3,

/*dynamic panel analysis*/

tsset idno rirekino

[**weight**/

/*¥logarithm™*/

reg Inbdywht Inbdywht_1 survivalday survival2 Incostofchildcare /*OLS*/

xtreg Inbdywht Inbdywht_1 survivalday survival2 Incostofchildcare, mle /*Maximum
Likelihood*/

xtabond Inbdywht survivalday survival2 Incostofchildcare, lags(1) pre( Inbdyhgt-1)
artests(2) vce(gmm) /*Arellano and Bond GMM*/

estat sargan

xtabond Inbdywht survivalday survival2 Incostofchildcare, lags(l) pre( lnbdyhgt 1)
artests(2) vce(robust) /*Arellano and Bond GMM*/

estat abond

/**hight**/

/*logarithm*/

reg Inbdyhgt Inbdyhgt_1 survivalday survival2 Incostofchildcare /*OLS*/

xtreg Inbdyhgt Inbdyhgt_1 survivalday survival2 Incostofchildcare, mle /*Maximum
Likelihood*/

xtabond Inbdyhgt survivalday survival2 Incostofchildcare, lags(1) pre(lnbdywht.1)
artests(2) vce(gmm) /*Arellano and Bond GMM*/

281



46

OB FAF Iy IAxADH

estat sargan

xtabond Inbdyhgt survivalday survival2 Incostofchildcare, lags(1l) pre(lnbdywht_1)
artests(2) vce(robust) /*Arellano and Bond GMM*/

estat abond

Dependent Variable: weight oLs MLE i GMM
Coef. _t-statistics  Coef. z-statistics Coef. z-statistics
linbdywht L1. -0.033 -7.02
Inbdywht_1 0.246 231.58 0.088 133.71 0.261 20.06
survivalday 0.000 -56.75 0.000 114.60 0.000 100.14
survival2 1.24E~07 12216  7.21E-09 11.78 -6.44E~09 -9.52
Incostofchildcare 0.013 35.14 0.003 12.73 0.000 -0.68
cons 2122 158270 2093  2377.90 1.200 21.04
/sigma_u 0.098
/sigma_e 0.057
rho 0750
Diagnostic Test
Number of observation 179,479 179.479 116,725
Number of groups 43,169 43,169 36,854
R-squared 0.841
Adj R-squared 0.841
Root MSE 0.107
LR chi2(3) 450,209.24
chi2(28) = 1584.489
Sargan test Prob > chi2 = 0.0000
Wald test Chi2(4) = 314446.08

Arellano~Bond test
for residual AR(1)

Arellano—Bond test
for residual AR(2)

Prob > chi2 = 0.0000
z = ~24.467 Prob > z = 0.0000

2=8675 Prob >z =0.0000

Instruments for differenced
equation

GMM-type:

Standard:

L(2/.).Inbdywht L(1/.)Inbdyhght_1
D.survivalday D. survival2

H#F# 2.1 FA4F 3y 73320 0#E (B

H#2.1i37—) 7 OLS #E. A%k (ML E) #5%E, Arellano-Bond GMM #EDKR 2 #H
&1L THs, GMM #EiC 2> Tid Sargan DBEERANFKIBE LT o 7208, hBEHTHD L
VI RERSIBEHNINS:, Thbb, JOEFATRBEERSETEFLZEL TRV,
NEBEHNEYINEERTH 5D, TPVOEELAPFERNESL T 20 EORMERH S
Ldsbdd, %7 Arellano-Bond ORFIHBMETH . FHUMERL AR(1) Td AR(2) TH&K-
TVB I Eds, BEEEOETEENHEZINTORLIBESTRIN TS,

CICRBEDS SHORTA—Y y BEDE I LR B0 IELNE S, T X -5 DIE

FiRXorHhks,

MLE(0.088) < OLS(0.246) < GM M (0.261)

GMM HEEIZEIc iR 7 X 5 ic @S »)3, HEEMEIZ OLS LiZiIEFEL W,
FRICHLCEE 22 CIREERHEE L. CMM #ZOSHHHEEAIL2CALTH B +

DIERRD & 5 BEFIZR S,
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Dependent Variable: hight oLs MLE i GMM .
Coef. t-statistics  Coef.  z-statistics Coef. Z-statistics
linbdywht L1. 0.085 13.35
Inbdywht_1 0.213 196.5 0.079 103.98 -0.008 -3.50
survivalday 5.09E-05 32.81 0.000 206.8 0.000 155.71
survival2 2.19E-08 5572 -1.75E-08 -65.38 -2.13E-08 -64.56
Incostofchildcare © 0003 2237 0.000 -4.49 -0.001 ~5.62
_cons 3.510 959.77 3.960 1553.86 3.937 180.96
/sigma_u 0.033
/sigma_e 0.023
tho 0674
Diagnostic Test
Number of observation 170,124 170124 113742
Number of groups 42528 35748
R-squared 0925
Adi R-squared 0925
Root MSE 0038
LR chi2(3) 524.682.810
s rest chi2(28) = 993,153
argan te Prob > chi2 = 0.0000
Chi2(4) = 442673.89
Wald test , Prob > chi2 = 0,0000
Arellano-Bond test = -
for residual AR(1) 2 =-31.335 Prob > z = 0.0000
Arellano~Bond test = =
for residual AR(?) z=43317 Prob > z = 0.0000
Instruments for differenced
equation
GMM-type: L(2/.).Inbdywht L(1/).Inbdyhght_t
Standard: ' D.survivalday D. survival2

R#E 22 FA4F3Iv 2 %0VHE (BR)

GM M (~0.008) < MLE(0.079) < OLS(0.213)

ZDHEE CMM HEEOBEIZREICHR Y, OLS #HEVRAEZI> TS, ZOZODHET
¥ MLE #5E230.08 BE. OLS#EM 02 BELREEL T3, YbEorEELLE THIE, B
MICEZ T, OLSH#EENR I 2 TRBIINTOLDTIRARWES I B,

L L, RADHAMTE L TiZZ I TRV Incostofchildcare BEBWEEETH % alfEED
BLEES, 2 TCRETRIOMEIRSWTERD#EHA G,
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31 RUSHIK

% ORBFEBIHARFRFRICH D, BRECHAENZRES TOEERRITLAB LV EWLS
ThudkdLlitky, bbaA, JHEABHORKFEEE S HEKFERRO P THRE->TVS
PV EERBRTNUTSUROZ L THA L,

LaL, HEREE LT, B4 REIRHET. HUEKE H 2RIIHEFHA (WE) BRI,
HHRIHHE OHE) BRICE-TE L, flAE, RENSRAERSHORN TS 5 L E I L,
SHIEHEHHE (NE) BHRELTRIRETH 20, REMROHEHCE W TIZAFENGE % FHH
() BBUES T Enb 3, ARIC. BL83H (RE) B8E LTS b, HEgtiaE
BCIIFE HE) BRELTEI CLH 3,

EEPRENTHL LVIBBETI2HAE. BRONCARABRH 2 VIEIREV AT L%
EZTVWEIEPEHV, BFEHOMEKRGHEELIEZZ L) BRTCROFEEeTLVEHVS
ENEETCHIEVIZ LR, HLOBRFEECEDONTELILTHE L, BERESWICE
WL ZOEEESH L CETVwIELLEZX 5, FIFRIKEVTH, NEERORH KL
FEELT, 20805 T A 7RAZBYNIHYBRABEREH 2 L0 L RIECEBRINTET
W3, KETHZOFHRIECOWTEHT L EE2FREL TS,

BRI 1970 SFERBELE, KBHBRFEEFLICNT 2 HRE . ARFEROHEY
Eb Pl oTEL, ARAERR A SENVT—F 24 b Baltagi (1981b), Hausman and Taylor
(1981) % £ D 1980 FRDPFEDL 5 KE RS2 <, Hsiao(2003) 2BV TH, [HKRTH %
Hisao(1986) b 5 HE—EE L h o 1 OVEKARBROE 5 ETH 3,

ABECHRABHFBROHEAFEREZRBRNICRD AL L RLER 3 BES/ N —%FE (3SLS)
PRAERR/NEMIEEE R EIcown T, BELMBICE D, LY ERNL 2 BB/ _FE
(2SLS) it kX 2 —AHBRICERER > T35, Tk, ARABRRL Lo THETOERSHERK
FHRICHEDOTIRE, —HOERVBFELZ2ELH->TED . hOEHIINEEREH>THH
ERROEEBELICLTHE, ZORNEYy—X L LTEZAESIC AT 408550, ZHiconT

*LRBIAEN (2005) FARAF—5 41 CHIEERE) 05 6 EICET\Tw5, HMlicow Tt (2005) %56
gAML, FiEgiridsizic 21 e S RENHEE) 2V TIT->Tw 5,
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12 ZTIRBL e,

32 RARABRRNRXVTF—IRROEZS

FAEABAARINT—P L, XDLHILBEEZ >TSS,
( |Yu = [1: X1 + V1t

2

Fik il

g

|\ G Ygi = BgiXai +veit

( |Y1j = B1; X1; + vt
5

E 7 <
g

\ G Ygj = BgjXej + vait
Bz B Lm0 BE,

1. £#EFR I/ 0ALI7SaryTY,; 2BRTB LAY, (g=1,...,G) 2@ RL T35,

2. Tk tREBICT>TV3,

3. —BORABAEETIE. & IOV TERALED g 2H#E L Tw3,

4. 20 B, BREDERK G, CHBLTRS LT L, REHOMEITRICRRB L 22
TEREBHTL % (BIEMR A 2RV 3),

5. — RO F AR TRERTIAROFE Y = gX 2RV, ARABRR SF VST,
HHAEEOABEABRRFENT O g OHER L FHRMO R NVHEERDEEZR/NMNIT S &
5 HHEEGES»O I BLI KD LMELE RS,

—fRic. ARFERBREEZILLLTH, REANVF—IaToREATIR, 20525, Bl
DBH—ADHBREIBAT, ZHRICOVTHAENOREICER L H#EtAREELE L1

*2 Z mE s A F AR HEET 2 A2 Chamberlain(1977) 1< & » THRAEZE S, Chamberlain and Griliches
(1975) It k> TRAEMBRIN TS, BAEREHRE TR S ZHREIEL v, REETERAFHTELY
. BHEMEECH) . —BHERBoND, BMlllcoV T Hsiao(2003, chapter 5), pp.129-136 22 I hi:
"E
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ya*3,

Yo =Ygy, +X,By + v, (3.1)
NTx1

=wyl,+v, g=1,...,G

L2 L. COHERERNICIZHRESHEEE (limited-information estimation method) I
->TBh, ARABRAGBRLEGL» OB ONIBRETEICKBL - # (GeHE#REEE
full-information estimation method) 217413, L D BEXLHEEZBON S,

ZCZT

y=(y’5"'7yb)l7 v:(vii"'fv’G)’

W1 (o] (9] 01
o Wy o )
w=| | .. P
O o0 - Wg (/7o)

G AROBEFBRIAERIIRDELICELT I EBTES,

(2) A% 3 BRREER/D 28 (3SLS) CHEEHL THERI R DIRBAEEH (vy,,v2,,.-.vg,) Pi Lt
BiL T uid DBEDATH D, TEY—BCRIIEELS 2541013, TLEHE/NEEHE (the
full information minimum-distance estimator) 2>—#%{L 3 BREEE /) 2 Fik (G3SLS) 2 AV B4
Ehb 3,

TEERRDEMEEIRDOL I ICEAMLEI NS, TREE, N ZERTHZLTEE. TH
DRI LA i D GEOWEBEREEL 5,

Y1,= w6 + vy

Yo2,= Wa, 02 + vy
(3.3)

ve,=wgbg+vg, ‘=L N

B/NEEMEHEERE 0 13RO B9 (FERE) BIBZ B/MET 2 X ) It d BERZ itk > THEBO NS,

-0 q [E— 10)

L TR iy OEMNORN 2 TR, O 27 LEA BT B 7 0RO B BT
D—BHER (= VNF 7). bL v, 2tiid THIUE VN - 0) RERENICERIH &% 3,
G3SLS i3RD & J ek oh 3,

Ocssts = (Swe¥™150.) " (Swe ¥ ™' Say) (3.4)

*3 P TR Hsiao (2003,pp.124-6) *BEL TV 3,
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