Rubin[K AR5 246 HY T & 731

e
Elﬁ)'L
P

202548 H



Rubin[A 5457

©0000000000000000000000

Rubin [ AR

G SEE
@ Neyman (1923) 2 T#EELR (potential outcomes)
@ Fisher (1925, 1935): BELI: S HEWT
@ &I
® HiEE (Roy, 1951)
® Heckman (1974) . Borjas (1987) R
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Rubin [ AR

Rubin (1974):
o [HFHTEAESS RE IR RN
o TENEAHE (observational study) A HIBERRIIES.
e “RubinA54i%!” (Rubin causal model) # Neyman-Rubin[AlJE5%!
5 PRI R 7T EX
o DRI REFF A EIKMETT AN TBIRA SO R e, &
CETEITR”
o TTEMEHTBES RIRSRIERTE S, TR RIEBIEL RO R MlRE, =
LR “GE R
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REEEH 5 7 il EH

o RIRIX—#&2 MRENL LS Hia K
o TERENLSZIRH, FESE X2 (control group) FISEE:
# (experiment group) =bEEZ (treatment group) , HRARAHAIAIX I
o HrbfysEind] (bE4) ML (manipulation) BCEALHE
(treatment)
o TR AFE A A IMIALEE,
o b, feJensenfiMiller(2011)H, ALMEFFRIRIZIZHIH, MERILEZN
AR TIREIFX — AT TR =N E,
o RR—fE, BATEHESGIA, MHEARN =X ER, 1dw, = 0RFME
JB T, Mw, = VREMAEE T F,
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EES

e Rubin (1975) 3#id, &AE#HEH (manipulation) BEHFR
o TEMIZEHE, FA T n] DADASEEGE DB, RAH “anSRIEDMAZE T Fpf
MbBR, HEERAZRIERNT
o Wik, FRATATLAE SLBAELE Ry, (w), BIMw; = whf, H&5FA By EUHE,
o TEw; = 0/1 73 RAENH, FMMAIE Ay (1) My (0) DN NERTETES
d %E%iﬂwi = IAREETHRNIEI, w; = OFRERILEZIBEEII, e R Ry ik
. gi(l)Eﬂﬁﬂ%’l‘%ﬁ%%?%ﬁ”ﬁ"ﬂl&)\, MMy, (0)Wan R MALT A BT I EI UL
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J2 5K

o SR, IASEH, TATTCIERIN WS ZIFA BTESS R :
o WIRAMRFESZ TR, AT LIRSSy, (1), (HZ2y; (0)ZMEAREIN;
o FOIK, ARAMARRA RS, y; (0)ATHEIMEZy, (1) FTHEMM,
o MM, L EMEFIRZ RGN

Yi = wiyi (1) + (1 —w;) y; (0)

_ {yi (1) w

yi (0)  w;

o HIXNTHE EMERINy, EABONEEIAR G SRR R

S (counterfacturals) , MR w; =1, y; (0)FLRREEL;
Rw; =0, y (V)FRREFL,

1
0



Rubin[A 5457
00000e00000000000000000

B S

o (FAIBTELEIX—IBS, TATHATLAE RN (causal effect) siE bR
BN (treatment effect) , BIMRIZZECEIEBES R SRIGEA 20 H
PR ESE R %!

7i =i (1) — 3 (0)

o WIRTATIE, y; (1), y: (0)FFA BACHE — D RTDABII, AT MAHIRE BRI N 7 th
BN ALY o

o MIXMAEM S, KRIMERTAIRIEART L2 — “BREERE"
(missing-data) [AIH, Ffrif K SRR BTN rxs e S5 S A TR Al . 2
1987 B, HGHEIZ AR ZE R KRB,
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RCM v.s. DGP

o DIERA s Biad: fod A — T BB T T B R
o ELANSFRAT I A [m] TR

Yi = aw; + (B + u;

i, AR Ty 2w fla, LA & UUE )
* Mifly; (1) = @ + @i +w;, Ty (0) = 8 +w;
o Bl BRI
. tt?uﬁu%*ﬁ%ﬁﬁﬂ%ﬂﬁiﬁiﬁﬁ, 7= o, BEETHTE RO 2 R R X
— i
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RCM v.s. DGP

o SRTMAERUbIin KRR AT y BRSO R Ui, T
Xfw IERTE, BISECHLE] (assignment mechanism) T4,
o SRR b, SEIGIERIEBENILAI S ECHLE] (BEHL2H) IRZN R SR80V B R F)
o HARRM T, BATAIWLMEAE N ZG LK —F, BEEMILR2ECALE],
LR AR AT DAKS R SR N A TR B
o Uiitt, TERubinRSRABERATEE T, AN T EIERRN B9 E 5 73 B LAY
RS Y
o [RERZUNH)E AN STBIEEERE R, GoEilHITese, M v A, 1
EESFME, BIARRMARIACERN n] DUB AR,
o St &55A Sy MEHEAE BSOS BT R E R
o HERZEMN TRATSMEy; (1) My, (0)BMCERNEE B Em e e] Wakag A~ a] i
HYERI Z AT RZ i A AL 25 &2
o TEIXMIEMT, BIURRIREHLIESESR B Fomylilw, REENLIE, mAERE TR
Z IR REATLE
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SUTVA{i%

o BTNV 7 rBCHLHIFISE RAZBHVEARAE ISR, B2 Rl B 1E
SiRy (1), y (0) AN F EE T
. %i%‘éwﬁy(l),y(o) S, PATRICTRGEE RS Ry (1), y (0) UEERAE BOT

o iiX—ZERAIAMALL AR @ Ri% (stable unit treatment value
assumption, SUTVA, Rubin, 1980) .

o MEESRYL, ZKBREHWENTW = [wy, ..., wy]) DR SR
WYY = [yy (1), ..., ynv (1)) YO = [y1 (0), ..., yn (0))'AVEIE, BNV, Y Oxt
FWHZB RN,
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SUTVA{i%

FIERMNMNILNN{O1, ©2, 03, @1, @} FHHIEMW PDHEATENMZITH, ZXHDPA
H, ©1, 0, O3BIFINATI®, @2 4F K, HTAIARSER, HNABIEFHENSE
WIMEE, 2Ehn=HIMEESNE, MImrlRESENAN A IS RZ &, T
RIFTR TIZME—RMEIL: AROs0E, MRINO, 0207y (0); e, e, Rk
BO&EH, FIREH TIEMABIARFERN, X578y (DERS 7o BT WHI 2 BRI
TYLY? MMSUTVAREHAHE T o
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SUTVA{i%

W Y0 V! W Y0 V!
© 0 1 2 © 0 08 2
® 0 12 1.8 © 0 09 18
©® 1 08 21 © 0 08 21
® 1 06 15 @ 1 06 19
@ 0 08 1.8 @ 1 08 21

() (b)
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SUTVA{i%

BN HEBR T
O RN (general equilibrium effects)
@ (KFER (peer effects)
O ..

nEIEY:

@ EHTE XWFMA

@ EHIREMEZENZE.
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7 ECAILAH]

73 ECATL] -
@ FEHLSLER:
@ LIRS AR A T E 4G SR T
@ HEI T ECHERE N & (covariates) HIEFIEREL
@ LiRIEES (unconfounded assignment)
o BURGBENLE, BAEGRS nECHAL:

w; 1L (i (0), 9 (1)) [

o SEEHSEERZER]: P (w;|x;) AARHIREL
o XFEN:
¢ selection-on-observable
® exogeneity
¢ conditional independence assumption (CIA)

o Hfth

e selection-on-unobservable
e ffil: Roy Model: w; =1 {y; (1) > y; (0)}
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REFRSUN AT TE X

ENGilizmNiE Sy
o MMARKFRIN : XN T MR, MRS NA; = y; (1) — 3, (0)
2% (heterogeneous effects) : ABEERIZLImAEIL,
o [FIFALFERN, (Homogeneous treatment effects) @ y; (1) —y; (0) = A
o Bl yi =g (z:) + aw; +u;
o ZMFFEBVEIN : A; = A (X))
o iy =g (zs,ws) +u; = Ay = g(x5,1) — g (24,0) = A ()
o fil: y; =2l + wizha +uy
o SBUALEEAL N

® Yy =g (zi,wi, u;)
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SN AR N

BB AR BRI :
O IR (Average Treatment Effects, ATE) : ATE = E(4A;)
@ AR, (Average Treatment Effects on the Treated,
@ RACFRAH IR, (Average Treatment Effects on the Untreated,
TUT) : ATUT = E (A|w; = 0)
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SN AR N

DU SO SRS BN, SRTTAATEREA,  FRATTIE G TE L5 A2 WAL 2 X N b B
RN :

@ CATE (2;) = E (Ayz;)

@ CATT (z;) = E (Ay]xs, w; = 1)
© CATUT (2i) = 5 Yiju;—0 E (Ailzi, wi = 0)
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REFRASON. O [R] JoR AT S o

JURBAL B 3 7 :
o FIRALIER:

ATE = ATT = ATUT = CATE (z;) = CATT (2;) = CATUT (z;)

o Z5 R BT BRANN :
® CATE (z;) = CATT (;) = CATUT (z;)
o T[HEATE # ATT # ATUT, T a,H04 iw, A
o SRR :
o GIRy; (1) — y; (0) AL wy|z;: GEIRFEISAER TR ERN
o HMICATE (x;) # CATT (2;) # CATUT (x)
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HA AL RN,

AR R R A B AR
o EAEEERN. (quantile treament effects) :

Tq = Fy_(i) (q) — F&(l)) (9)

o SCBERIN YA EL

7o = Fytyy(0) (9)
o MEMNSEL: (vi (1), y; (0)HIERE 5310

P (y; (1) < 91,9 (0) < o)
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REFRASN. FH i 2R

AIRERIMWIR: Ty = wy (1) + (1 —w)y (0) =y (0) + w (y (1) —y (0)), MIM:

E(ylw=1) - E(ylw=0) =
(ATT)  E(y1 —yolw=1)+
(Selection bias) E (yolw = 1) — E (yo|w = 0)

GUERFRAT IR PR AL BRSO

E(ylw=1) - E(ylw=0)=
(ATE)  E(yi — o)+
(Sorting Gain) E (y1 —yolw =1) — E (y1 — vo) +
(Selection bias) E (yolw =1) — E (yo|w = 0)
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{5l

ERFEMIBRIESA T, BATATLAKGE SIR%I (point identification) , #ifi
FmIRS] (Partial identification)

o sURBIUAIEAARR A
o fiRAXLRERS L5 H R 5}
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(IR A
I E R By, () BT, HEAT, g (w) = 0/1, HIT:

E(yi (1) —wi(0) =E(y: (1) [wi =1) P (wi = 1)
+ E (yi (1) Jwi = 0) P (w; = 0)
—E(y; (0) |w; =1) P (w; = 1)
—E(y; (0) |w; =0) P (w; =0)

R H 5y

1=E(y; (1) |w; =1) P(w; = 1)
= P(w; =1) = E (y; (0) [w; = 0) P (w; = 0)
5O
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{5l

ERBA IO LIBEL R0 Af, BT

K. Fy, (y)B RN

b5



Rubin[A A7
000000000000 0000000000e

{5l

Hofthgn
@ Manski and Pepper(2000)
® Jun, Lee and Shin (2016)
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BEM LG 5 LA 5T

R#ECochran (1972) , FEHLEEE (randomized experiments) EIZECHLAEIA
RET M (RS RIS RO ) ARHAIE, T ELAF S8 AT DASZS il A BHAR S 4 {n]
SBLRIT,

o EMIZZHIST (observational studies) H, AF5EE JoiFfashill b FE AR & 1Y 43,
FERT TSI, FEHLSER AL :

o JEIIRENIMLIEA TS, HFRIEERIR (selection bias)
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PER A R ERN S MR A R

o NHEFAERME (internal validity) : TERFFREA A HERH BRI SRR
o —/NRI REFAYSER— M B A NERA R

o INIBERME: (external validity) : RSN AIZIL (generalization)
o TESRERATMEERRTTH, SMERA R RMECRIE
o SN RS AL BN Y S B R AR O
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SKIRHIGEHENT: T 2 F E SR Ie?

R FR AN E M B R TR — AL A
o fBGGUIA: TRERTTORAVIRZE GlIFRIRZE) |, AT
o HINBATAT DAER 2 B A
o BRI FUE AR AR 1B M
G5 —FARA : HTw RIBEN LI S IR BEMER Ely; (0), vi (1) FHHI—
o HR AT DU FH AR HE — MEREAK (W“Bﬁxﬂ(‘lﬁ)
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BEALIAIR IR T

o SERBENLIEE (completely randomized experiments)

e /32 (stratified) FEA{LSZEE
o SRR ML EZE (strata) , FBHELHAFFHITRENL4H
o [ban: fEBMERL RN F B ﬁl%m MH
o T[REMER R
o #EE (clustered) FENLfLSZEG
o [AFER AR NS ERE (cluster) |, SASERENLEREIX LY ZH R AR A 25l 4H
By st
o [hln: fE—ERH, RENLEREEE AL HEA
o T] DAACIE T B RO BE K A1 3N
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SERREH LI SE R AT

EMFA TR HE, A ERN” AIRZAARIEN, Eean:

o NTATE M, WPREBwyTERREFI: y; (0) =y (1)

o TEPIERBAHR: E (i (1)) = E (v: (0))
FEELSBAE NRIRIE: Ho: oy (0) = y; (1), FATEBR_ERFy; (0) , v (D) PAEREE
[, MAERENLEY, ABAE (y; (1)) = E (y; (0)BIEREIZ AT PASEE B

N
Ho:}V;@m—yim»=y<1>—y<o>=o

HA NN SRR,



KRR RETT AN
00000800000000000

Fisher’ s exact p-value

GRIRFA DR R :
Hy : Yi (O) =Yi (1) = 1727"'7N

BISE WA MBI “TEWRRE”  (sharp null hypothesis) , A PAf#EH Fisher
(1925, 1935) HIfEHplEALE, DH:

© L MERBHRT ({15, y:)), HEATAT DU M LRI 25 5
T ({wi, yi}) = Jw=1 — Yuw=0

@ $5w METEITAE, WHEN A, Hrh N MEEERIN, P, T2 R%

ﬁ( v )ﬁ%ﬁﬁ@éﬂé: {wg},pzl,z,...,< ﬁ[)

© HIXH W VAL, ERFET (u?,y.)), REIHEHA:

p=P(T {wi, 1) < |T {wi,yi})])



Fisher’ sexact p-value: JF#H

o %?%@iﬁﬁiﬁ, HR 2w 2 qin] o Be B9 SR _E 6 F 9 NE 2 [RIESE Y Fe e %
AR
o Ty (0) =y (1), MEEHy, (0)fly; (1)BFNH
o MNRFMIZAAL, AL ERRIMpIt R BRI, 58| hE K
FHRMR IS ST & B A AR .
o MNRIAMRILASL, A TRESHRIEMIGIILER, (HEIXMERNIZE /N
o GNERELT ({wy, v }) EHORATHERIR/D, BEWEERBIEHSLENG T, BIEHR
BRI, i a] DR R R
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Fisher’ s exact p-value: SZjii

o s, WRNRK, ( v )éﬂllfﬁﬂllﬁﬁj:

o fRINE: AFERLIARTRENE, BEHLECM RETA]
e fisher_exact_p.do (NSW: National Supported Work)
o AJDIREF|HESLE: placebo test
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6.0e-04 8.0e-04

Density
4.0e-04

2.0e-04

stats
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HMMRKS T =

o RTELBIIEZ AN, I AEHEMST & (ImbensflRubin, 2015)
o HIfii%K
o MK
° 151 R
o HeFp

o Hrpflprgoe On:

R; = Z]l{yj<yz}+(1+z]l{yjyz) %

J=1

gen_rank.ado
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RSP Sy VAN

o QIR T LR A0
1 N

Ho:m =3 (5:(1) i (0) =g (1) — g (0) = 0
=1

FERN AR, Y (1), Y; (0) BRI
o ESREOAH L

?Zszl—szozj\lft Z yi_Ni Z Yi

. c .
pw;=1 i:w; =0

SR RS DAY B A AR R IR R A X 1
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ST B S AT I 12

e ImbensfiRubin (2015) +HE5%:

2 2 2
V(#) = Sﬁtt + -k
o Hr:
. ,
S = N1 Z [(: (1) = % (0)) = (¥ (1) — 5 (0))]
i=1
SR T RS, WA A
o LHRMIRETTIE: , -
o 5t Sc
VO=x* N
LLESNE, (RStHstih & )

(HaxHE) HER,
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SE R

o X FEIBEACIERA N . (HRE S5 & BT AT

o WMSFEARA T —IEIRER: EHESuSIH &
o RAEMEERATE : tHtit mthEfa g

e Stata:

|[[ttest re78, by(treat )
L J

B i A :
1 [treg re78 treat, r J
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EERE AL B 1Y o AT

o TESZEGH, — AN WAV IRE 2 EL A B A Az il 4H b AS &
o KeAERENLIL
o WM MNHR Z A ZER] (RTRESE 22 RN REN LR K S2019)
o Jiik: SR E TR E E Fisher' s exact p-valueZ, H AR EE
MY

e cavatiates_balancing.do (fishers_p.ado)
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{5 A (A1 U3 0 A S
T

yi = wiyi (1) + (1 — wi) % (0) =y (0) + w; (yi (1) — 3 (0))
R 7 =E(y; (1) — yi (0)) N FEIEER, o =E (v (0)), Ba:
yi = E (3 (0)) + wiE (i (1) — i (0)) + G + miw;
=a+T7- -w;+¢€

Hrp

® (i =y (0) —E(y; (0): WRSw;#H>X: selection bias

® 0 =yi(1) =i (0) —E(y; (1) — 4 (0)): WRGwAHRK: sorting gain
SR w,; 25 RENL T B -

E (e;|w;) = E (lwi) + E (nw;|w;) = E (§lwi) + wiE (n;|w;) =0
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IR HFHI MR R

o MVEBRIFAVCHETTE: fERRIRIN, wiEd 2 BRI T R T
o WIIRIAT T sEERENUL, FE AN B B B R A AR
o (FIfHE) Hhipower
e (AIAE) 7HPRbias
o A] DAES SR
1| reg re78 treat age education black hispanic married nodegree i
1 re7’5 , r
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5t FH 28 SIS S i 1

ERAMAE, TATA] DT PR R

.Z'Ci =T; — X
SRIEEEFAEA:
Yi = a+ 7w + 8+ widid + €
FRRRANIRTE, T TSI A BN, 17 6 I A 1 b B AN S o

(experiment_reg_hetero.do)
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VEECHY 1%

fEUnconfoundednessfRi% A F, 7] AT ERIS R0 FERN FTIR A, SR
%

® Unconfoundednessfi% (CIAKRIR) :
w; 1L (yi (1) ,: (0)) |2
@ AR (Common support assumption, CSA) :

0<P(w=1z;) <1
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DCHCHY B

CIAEMELEISZ, A

E (yi (1) [2i, w;) = E (y; (1) |2;)

E (y; (0) [xi, w;) = E (i (0) |z;)
MCSATEX AR z;, #ACIRHMIELIRH: ZLEFEtrimming,



DCHCHY B

E (yilwi = 1 331) E (yilwi = 0, ;)
(yz (1) |zi,wi = 1) = E(y; (0) |24, w; = 0)
E (yi (1) |z:) — E (y: (0) |:)
(yz (1) = vi (0) |z)

E[E (yilw; = 1,2;) — E (yi|w; = 0,2;)] = E (y; (1) — % (0))

E[E (yilw; = 1,2;) — E (yi|w; = 0,2;) |w; = 1] =
E (y; (1) = (0) Jw; = 1)
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TCIRE o7 Be N RYHENT: B3 7578

JiiE—: [E)F
BE

E (yilwi = 1,2;) = E (y; (1) |23) = pa ()

E (yilw; = 0,2;) = E (3 (0) |2;) = po (w:)
SELS RO PR - N

1
7A-7"eg = N Z [ﬂl (xz) —1 /10 (xz)]
i—1

@ L EEIT:

yi:a+$;ﬁ—|—7-wi—|—ei
EEc

Yi =+ @B+ T w; + widid + €
@ KA
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JEIRVE 7T EL NHYHERT: DEfC

B
* Nearest Neighbor Matching:
O S MNENEHM, M =1
@ 2d (-, )N NHREEE, A LR
d (s, 25) = (2 — x;) (2; — z)

B#& Mahalanobisfi g :

d(l‘i,l’j) = (iL’l — .’Ij)/ 2;1 (ZL’Z — IL’j)

e caliper: FEE/NT—DNIESYE (caliper) HIPTELLY
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[lip U UL

Nearest-neighbor matching: X THEEAFAR), MIEHIHPEE R M D
FERIAANME, i
Iy (1) ={l (7)), ..., lar (1)}

X .

9i (0) = i > Ym

mEJ]u(’L)

AJDAEFH - .

N [yi (1) — 93 (0)]
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DERCHY4H

K, AARIAIPLEL TS %
@ EFEM, —MRiM S AR ARG E R TR e H R, A AR R M
@ FE/AEF

o FE: T — D —PEON
o dEFEL: PTA RYSLIG AL RN I A — 5 &
@ i/t
o DUAE: AIRE
o JEDTAE: Tkl
O L TR E T E (stratification) |, HNHFTICED
@ i propensity scoreltfTHEF, #miPILhL
@ Stata:

* psmatch?2
e teffects nnmatch (IE#)
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DEFCHY 258

(RIS U2
@ & I
@ AL
© TFAVLALAE R :

@ balancing: ¢-test. Standardised Bias
® unconfoundedness: i FRH R ICRN B HAMRTY

O I BURRN
@ BUEIEIIT
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PP UCECEE SR AR

P PEACEE SR
® normalized difference: -
N Tt — T¢
Act =
52452
2
@® t-stat: B
Tt — T
T, =
ct sg sf
Ne T Ny

Stata: tebalance
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Balancing

Table 16: SUMMARY STATISTICS FOR NON-EXPERIMENTAL LALONDE DATA

CPS controls (N.=15,992) trainees (/N,=185)

Covariate _ mean (s.d.) mean  (s.d.)  tstat nor-dif
Black 0.07 0.26 084 036 286 243
Hisp 0.07 0.26 0.06 024 0.7 -0.05
Age 33.23 11.05 2582 716 -139  -0.80
Married 0.71 0.45 0.19 0.39 -18.0 -1.23
Nodegree  0.30 0.46 0.71 0.46 122 090
Education 12.03 2.87 1035 201 -112  -0.68
E’74 14.02 9.57 2.10 4.89 =325  -1.57
U4 0.12 0.32 0.71 0.46 175 149
E’75 13.65 9.27 1.53 3.22 -48.9 -1.75
U7 011 0.31 060 049 136 119

Full Sample Matched Sample ratio of

nor-dif nor-dif nor-dif
Black 2.43 0.00 0.00
Hispanic -0.05 0.00 -0.00
Age -0.80 -0.15 0.19
Married -1.23 -0.28 0.22
Nodegree 0.90 0.25 0.28
Education -0.68 -0.18 0.26
E’74 -1.57 -0.03 0.02
U’74 1.49 0.02 0.02

E’75 -1.75 -0.07 0.04
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Matching

HAMPTEC T 1%
@ Kernel matching
® Radius matching
@ Stratification or interval matching
@ Propensity score matching
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iiF1154> (Propensity score) 7ji%: Rosenbaum and Rubin(1983)lEHA:
w; UL (3 (1), (0)) |2 <= w; AL (yi (1), i (0)) [P ()

Il M A4S 70 PEBCRE 2 0% 1
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Rosenbaum and Rubin(1983)#&H 7 =/ ERAT 7124
O fhHitmEsy:

P (wilz;)
@ )ﬂyﬂﬂnwﬁﬂpzﬁlﬁwﬂ, /%%::IJE (yi\wi,pi)
@ fHiTATT: ,
E“W:l [yi (1) — 9 (0)]

AL F Propensity Scorelf, —&Z T E Common supportfikiz:
trimming!



TR AN
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TR AT
AT T - 257 b BRAN -
T —E W;Y; . (1 - wl) Yi
ATE P(z;) 1-P(z)
A DA

L[ wiyi (L= w)y,
e = NE; [P(%’) N 1—P($i)]
HATE, FohInverse Propensity Weighting(IPW), HA P (x;)RT A#EH

Logistic sieveffiit& (Hirano, Imbense and Ridder, 2003)
Stata: teffects ipw
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K FIAREE A AL BRSO, A 75 1%

SRTIPW 75 {E AT A 1S 0 JEH BUK, 7T DAE FE A A Robins™E A 42 H I Al A2 fa
(Double robustness) Jji%:

@ 455 T RIATTTAMIPW
@ HFEP (0) REGERTTEE DA —NIREEM AR

wB/ME: ,
min lyi — a0 — B (ﬂ?z‘A— ;)]
0,50 {020 1-P (xiS 'Y)
min lyi — a1 — B4 (f?i = fz‘)]2
ap O P (z579)

SELSALERRRN N -
TATE = Q1 — Qo

Stata: teffects aipw
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P (z4;9)
o FEHEMKERN

() T EC T e )

(B (w; [yi — a1 — B (x; — 2)] |$z‘)]
L P (xi;7)

[ E(ws [y (1) — oq — By (3 — T)] |4)

=k I P (z3;9) ]
B (wil2) E (i (1) — ar — B7 (x5 — &) |x5)
=* P (2:7) }
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o SMA—F Mt

E (wiled) E (yi (1) — on — B4 (1 — ) [2)] _
. 5o

IR
® P (x;9)ERBE: 2o =E[E (v; (1)) =E (vi (1))
. %g}r)@iﬁlﬁéiﬁiﬁﬁﬁﬁﬁ: E(yi (1) — a1 = B (w; — @) |2;) = ORIZ, onfFEI—%K
1 o
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Matching

HAth77:: Imai and Ratkovic (2014): fi#:

1-— ws
Nzg’y Wi, T;) NZK 17P(xi;fy)>f(mi)]:0
SRR AR, A, Fanetal. (2016)M T H#E




