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Heckman #5764 8 PR S 21 2 £k v

&4 X
(PRI EIe RS Be, M 510275)

i E Heckman BRI T AWM KGEBF P MAFE TR, LRIETG M
HTAERATEFHLBRA LA, TREF-BFEAM, £ FLARHNF &
& Heckman A HIER ) —F £ L) F AR 7k, 2HAETRSIHE
B, KL iditde £ 4R A 4L Ah i R4ai2 %), 3% 3 Heckman
HMAMIER G —F AT H ik, FA AL EN BT EEREM, M
BRET, AAZEENARGETERAARGBRAREZ THRAIRBAE
RAEAE,

XEIR HARE; KIER; FAHME; RAFLR; FRER;
256 % 0

Semiparametric Estimation for the
Intercept of the Heckman Model

Pan Zhewen

(Lingnan College, Sun Yat —sen University 510275)

Abstract: The Heckman model is a standard tool in sample selection correc-
tion, and its intercept is indispensable in applications such as the estimation of

average treatment effect and the decomposition of wage difference. The identifica-
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tion at infinity is an important semiparametric estimation method for the intercept of
the Heckman model. However, it is difficult to choose appropriate bandwidths for
the identification — at — infinity estimation. This study rephrases the identification —
at — infinity problem into an identification — at — boundary one, and accordingly pro-
poses a kernel regression method to semiparametrically estimate the intercept of the
Heckman model. A virtue of the kernel method is that the bandwidths can be chosen
by the rule of thumb. A Monte Carlo simulation shows that the rule — of — thumb
bandwidths are optimal or nearly optimal in various designs,

Key Words: Sample Selection; The Intercept; Semiparametric Estimation;
Identification at Infinity; Bandwidth Selection; The Rule of Thumb
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FEABERERIRL YR B FEA R ARBELE. B T A AR A S IO X ) R R 41
FEA B ARREOLIE EEORIR TREA MR B L F1T7 8, flan, fE4 A T
TROTFR R, RATERITsh# A TR EUE i AR, {8253 TA4E 2
FTaNE W B AT, R TR W57 3h & O Bl LA RE 20 8 2 — N JE R AL
BEAS . X, FEEEST ORI A B4R NBEST WS (AT A,
2010), RMAFERER “FESF" LHEE. DRI EFEARD TE
I U AR SRR BE (9 25 P8 s e, R A B ST S B A F
KA AMEER, M “AEFET" SOl A NE AR LA,
bR b, AEACHERE IR B 3 A7 7E T OV A B0 L e & B2 E SEERT A, IE
41 Lee (2009) friA: “In the real world, the sample selection problem seems to
be the rule rather than the exception. ” ( fEB{SEHEF A, FEAS LSS (0] ) F &
e AR ARSI S )

FEAS L PRIRIRR (19 77 A6 7T BE 5 B0 48 B 78 (] 155 0% &R 1Y i IR HE AT
MIMRFASET L. BT, H Tk g man % TR
& Heckman FEAZEFERIR] (LA T fFK Heckman BIRY) | ZHBIALE o X A 2k
FAT AT R AR, ] LIRS AR FEALEEA I A RN . Heckman A
HIAE G A7 2 B KR A T Heckman 45 B, {H 33X 99 7 e SR
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R ERN (BE) IEADAA, 6 WAERL B R RISA £ 11 i A1 Heckman
PR ARAHAGHY. BT, KEDE S BN s 5 S 8t
SrAAfRE , R Heckman BERY £ S HAGTH R, MITTRESR T 20 R FT 7
RN A, RRMERIBIFLAHE Gallant Fl Nychka (1987), Ahn F Powell
(1993) , Chen Fil Lee (1998), Newey (2009), Chen {1 Zhou (2010)., F*
Wi (2012) %, {HZ, XEEHF5 EECH Heckman BIRY Y7 3 R BT 7E
—ERRREE 2T B A S8 T R

Heckman BERUERBEI7E - AL BERL N Al i . THEERF A REN AT EAR
KAIEM . 5 Heckman M5 Z 8 R BIFFCAH L, BB S5
flit kMR = , B 75 E A 17 & Heckman (1990), Andrews
il Schafgans (1998) B4 H A9 %5 4R 51 (Identification — at — infinity ) J7
b7 (S o 1 28 7. OB N7 0k 8 e NI DU S E e~ B S o 2
TETT 9 36 IR A o [n] B, O R ] HC S B 2 A EE R % . Schafgans
(2004) SETEEEUE R T AR E REERE T L5 AR B R A REA
T, RPHE W TERERIAT, iR iR 2O, 2 e
BREXTFE—RER, HYHiRELEESBIIEMEH Heckman Bt
it Schafgans BYHFFY R T 638 I &7 G828 BOPE SE B 7 I PP T 2240, (HAR
ZHAT, 55 ARSI REBOT R R AR R R

AT 5 H bR AE T 8 e 0 55 A0 1R I 7 s 1 8 T R BORERL, OSSR
N R LR B 4 T . 8 4 TEGT AR B Ak i RAL R, ATFRE S
Heckman A5 B EBE I (1) —Fl BA 2 R R L S 8T HRE, XASB ATt
REEEFORIE T EE R E., FEEME, ZERBEXMPEERR
WA B SEAEEOT AT R % . ildn, £330 (The Rule of Thumb) LA
AEXHAE (Cross Validation) Jr¥k. BB, AR LIk Z5 %N
PEEU B FEAE AR B RN E T i LK T, RURENERENE
ZREREAM LTSS AR B 75 ik 09 8T T B R, W R KIEI R BT R,

@ #iEtHE (consistency) FHATRMIHTRIKERUS TSHEEME. —Bk, FHEMITE
R R TR RS T — N R, MW 2 (VnioEERE) WST R, FHYREARRK
i, SWHLEILT ERSEE ST MERFXESN, WA R FHENS RS ®. TR, HE
PR R R R (R R

@ fHHEAE S IRE (mean square error) FFFAHHERIRAT H i LS THER £, RER
iR RSN EERE. BHRERD, (iR S SHR T AR
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A5 RO S HELE T S BRI Z5 AL TR0 )5 A 2 B [nl )3 ()L 8] B9 B &R, AL
TS 3t o 55 AR 5 i T 2 S A A [ I BT A SR T R T . A
REDLIEEPIANTTEAN AL T IFF ARSI — 29 8 T IL75 LR 5
flit, |/l T —FE— AR, W EAME TR B A BT
A TR A [ )3 STk A A 20 50 12 U 5 5 A T T R 55 AL R A
B DT IO

AR TESRNE LA T : 8 =W R 2043 Heckman A, Hif
1P F-5E B Heckman #5R78) ERBE I A9 B8 200 . 58 =95 LAAZ [0 9 05 32 o 2
fiti, %5t Heckman FEEIER BT ) —FloBT A9 S8 TR 5B 0 T EUE
B, BRMTTRWAREANER, 35 Heckman B A 8 f T 55
RERHIAG TR AT HORE . 58 LTRSS

.. Heckman Fi#l

Heckman 58 i 5 7 FE NS R Rt , JEanT .

D=1{X'B, >¢l

Y =py+2'6,+U (1)

Y=DY"

A, ATIAZERES (D, Y, X, Z2), 1 {A} BatkEi®, HAH
LB R 1, BNR0, D REFZR, BENL MO, HTRicES
RAEMRAERE. Y ERMNBEXROHWZRE, ERMTHAELE D =1 b ulm |
B, BIY" REERE i, H A ERE, & XA R Y, 4
Y R DAOIES (D=1 /) YFETFT Y™, W35 Y HRESOLI A Y gL
{HR 0, FELEIFBRMEI TP, D=1 RARSIMITIE, Y REIIEMERKS
Wi L%, ERNZENEDERTaEN LR, B Y, X MZ 302
BGRB[0 &, 76D =0 mymh st a] LA ;
e f1 U ZBEOLI B, Heb U MBHEBCAE, AR e U Hin L
RN iRE, BIAXH [E Heckman BRI B LS R, EREBIEHETS
PSR B, FT LA —Ju s £ A5 B i 2 S8l 3 7 Bk AT Al I, 40 Powell 4§
(1989) . Klein #1 Spady (1993) ., Chen #1 Zhang (2015) %%, [Hlt Heckman
FERY SO £ B CTEE R T SR 0, Ml o BIfITHRIRE. Ho, RER 6,
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MRS IIA S 5, AR w, B S A AER h=
{HJE, Heckman #ERLfY Z AT N R T o M5, FELAFE 4
SRS il AR 9 2 5 i o 5 P AR w7 Heckman 7Y 7 Fi H 19 2
B, RIEXT wo BUA KES RN J7 A BEAT TR 2 [T

(—) #EEIN p, 5 FH4IERM it

Z B LA T R FRROV A

D=1{X"B, > &l

Y =p +Z2'0 +U, 2)

Y, =p,+2'0, +U,

Y=DY +(1-D)Y,

WHAR D ATFRc R B2, D=1 Xt ALHEA, D=0 FKxr
PEASEGIA, Y, FY, AR A AL R AR AR, B
I AMABEZ AT R F, LRI RN H b —1 5%,
BN Y. Y MY, MEERAEZ, HBEELY, -Y, ] WA Y
RhFELN (ATE), 2R (2) FEMHARXMRD, film, WRDFKrER
BEZREHE, FREREY FRLIREIEA, B4 ATE IEHFHEN LE
M, EPRIHARAELY =Y, ], W@ ATE=(p, -p,) +(6,-6,)'E
[Z], AJIL, Bflit ATE, WEER/ILERTESERMIT. Lhrl, BA
(2) ATRAYR UM A Heckman BEHU A Bl AT A 1T, &2 Y, M{EE, B
4 Y, fHEF 0, NA155| 40384 ) Heckman FE7Y .

D=1{X'B, > &}

Y =p +Z2'0, +U,

Y =DY;

A, #HZ Y, MEE, HEXD=1-D, N|n]5 3 & 4K
Heckman #8Y .

D=1{XB,<el

@ R (2) Kb HI AT S WAL B T A RN ELY, - Y, [ D =17, £
ST BB E[Y, Y, [ D=0], S{ELBBY Median(Y," - Y. )%, % Imbens I Wool-
dridge (2009) ,
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Y, =p,+2'0, +U,

Y=DY;

ATE W S8 p, B, 435106 B T 3X P> Heckman #58 f) #BE I, [
I, Heckman BERIEREEIN A SEL R KR ATE ESEAGHHH PR,

(Z) BT p STRERDWH

Oaxaca 5}# ( Oaxaca, 1973; Oaxaca and Ransom, 1994) 2447 L%
E Wb TH, #%H T RESE M (Schafgans, 2000) . F b 4
(Schafgans, 1998) 45, T LA B A 615 B Heckman $EEYYE Oaxaca 73
fEPAINIF . B R S S LR A

D, =1{X" B, >&!

Y, =w +2',0,+ 1,

Y, =DY , k=F, M

Thrk=F Fmctkdl, k=M FRFEH4, D, fmicRESMIIE, Y,
RWIEMT S T, Y, B0 TY%, iCWlEEAR FHTREY Y, =E[Y,
ID, =17, WA THEERE XN Yy - Yo 82, =E[Z, |D, =1]H
U, =E[U, | D, =17, HBR] LM T %82 5 0T LASHR R = I 2 F.

YM —?F = ( oy = Bop) +z,M(9M -0p) + (ZM ‘zr)'er + l_']M “ﬁr (3)
- ~- = = ~~ 4 Sy eeed
S &R ) RO FEA SR B

F-WONEAEN, RTRABRAREERFBWHEN TRER: £
TR RN, B L RFHEES SR TRES, #ln, FHEE
KFERHESR ., TESRMZERE; B =TOFEARBERN, RHEAEEHE
iR FEREN TEZR. SEER RSB, 2T Heckman A )
Oaxaca F3Hf AT LAHEAS AT WU fr) 4 A< 16 B 28007 o0l tH oA, 488 IE REAS 2 88 ] 8
FIAF N (EREMXIME, 2011), X (3) F, HEHERG™ERE
SE SRR o AT S F T8 22 7 A9 LU TR, T OB RS A A KR T 4
4 Heckman AIZE B B S METT, KPP @E&ES w, # .. Hi,
Heckman SRIEFEI A S 80l 2 T 92 7 0 E 2 B i i R AR
1157 8

(=) BEm p, RENFSHMETHTE
Heckman #8Y SCHR T4 t 19K 22 Bk 2800877 4 RBETR 2 RER R 50
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fliit, R Gallant F1 Nychka (1987) f9ESHR MR . Lewbel
(2007) FFEFRMIEICH ¥, LK Chen, Zhou (2010), Chen 5§ (2017) f
7 AT DA TR B A5 B AR T A A . (B, SXLR O AR — R R R
Gallant 1 Nychka flji& @it 25 AGEEH, SECOHEXZSH
PHATIREAR I A G T HE T Lewbel [ 77 34 BRI X IEEH R,
MBS BRI T S B FH ;. Chen 1 Zhou (2010) ., Chen 2 (2017b)
(5 R W sh LA A X BR A A, T AR A B AR R X AR
%HAb, Heckman (1990) ., Andrews Fil Schafgans (1998) % []4t X} Heckman
PR R TR . T — R FR N TG 55 AL R B 02 S A g, XA T EAR
B ot A 20 X9 it o A ] TS AR PR A

Heckman (1990) &P, N5 Heckman FE%! (1) W R Y 0l L)
BOWM, ARARATHERXS (Y -2'8,) HUFEASE-I) RIAT 75 2 #EE I w, 94H
aftit, XREFEY" -Z'8,] =p +E[U] =y, HE, H?Ziini&lﬁ]@m
FEAEMRAT RS Y, Btk HAAE D=1 aﬁﬁmmu

E[Y—ZWU|D=1]:uo+E[U|D=1]=p@+E[U]s<XBO}#uO

PEAERE BRI MRS Y " R AT I LA K U 1 e B9 RHESE R
BT o AT RIME . X TN, TC55 R TR 77 v i fife e 8L B A 4R 3
X'Bo MEHSS T IELS B, Box Pk, D=1 S&M 7, B D=
I XPENTN S &— e, LI MENAE A EPRIT R

E[Y-Z'0, D=1, X'By=+0]=E[Y-2"6, | X'By=+% ] =p, +E
[U|X'By=+e]=py +E[U] =p, (4)

X (4) B RL T E R EL shm S PhE T,

HF XA EAH, Heckman (1990) 44 7 #RBEI o A9 — 12K S Hfh
i

i (Y, _Zlié)Di ’”X'ié > v,

“H —
XD 1X'B >y,

A, B0 By A0, HIARAME T, 4B ET LA T o 4 AR AR A
Heckman #7415 ZEUH0 4 SEUE B 5] v, BRERSE, ATEY
BIAAEA RG], W2y, >0 Hon— + o B y,— + o ., Rat, p f9E Xp
8 TIEESM R RS, HREREh S MR B, RITERELREY



10 21 ¢ B2RS F19%

BFFH XS 1IX B >y, | EATATE, B w ROt RIS . A
ARX /S EME, Andrews Hl Schafgans (1998) 421 A k% s( - ) fL#xR
PERRE 1] - >0, BB —AEMIMBIEMTR (LUFREK AS fitH) .

Y (Y, - 250D, - s(X'B - y,)

~ AS
n

ZDudX$—vJ

R, s( - ) SHESEAM, HFE <O/, s(1) =0, 0<t<bH,
0<s(t) <1, t=bff, s(1) =1, b B—APEMHEH. EETENREHET,
Andrews Fil Schafgans (1998) JERH T lL:S MRS ESYE, ET5TX
55 ROVR S 7 B RO B

AS flii & p)® — MRS RAREAE /SO IE, HXF AL
e BRI ST, 220 IF R ) 0 R TS (R R BT FE By, 1
PEHHER . Andrews I Schafgans (1998) AIBEIESEREM v, — + o HIH LN
BT X'B, Fl & AMRHIERFBERE, {5 HATH h5Z F8 Tk
P e BT, ARURTEMA T e MM EIIEE, 8=t B 155
ARSI AL R SRR, 4R BT, 19— R, T
TR & MG, BRI PR SCk i 2 R ke 1 FE B R

=, BEESUEAL R

HEEHIX (4) FRE[Y-2'8, D=1, X'By = + | R—]HKAEME,
B+ o FAR—IT MR, FTURMNITEWE BT, A0S
B, WRF( ) B—ASCEENTHEE R B R AE & 89 R0
PR, BPF( - ) RBFER BRI i X SRR F( - > ) =
OMF(+w) =1, BRAKHX'B, = + o BFHT F(X'By) =1, MAKMAFHE
E[Y-Z'0, | D=1, F(X'By) =1] A LA AES B0 |5 i 5 % AT 1 7
WX, Wi AT

Mo = "D . k(1 —F(X'iB))
ke

i=1



