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Rubin P R AEY

JORER R -
O L5
@ Neyman (1923) 3£ TI7ELE . (potential outcomes)
@ Fisher (1925, 1935): BHLIE HHEMWG
@ LIt

O HiE#E (Roy, 1951)
® Heckman (1974) . Botjas (1987) &5
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Rubin P R AEY

Rubin (1974):
o (TS TESE R 2 I RA B
* TEMER4HR (observational study) Hfifi FIVETE RURIUIE S -
e “Rubin[HHAi%I” (Rubin causal model) 5§ Neyman-Rubin
PRl SRR
HUAER TR E XA
o DIMERTHRAEBT AL ™ BEAR AT A AN T e A i
FEHIBE . PRIk
o i EE FTETES R BUERHERTE 5 b, TR SRR A4
BOL R MRE . LRSI
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AL 5 45 ) 4

o DRI — ML A BEAIL 250 4 S T o
o YEREMLELER , EfE it X 3#EHI4 (control group)
FISLE2H  (experiment group) BAMEHZH (treatment
group) , FLECAH ] X )
o Hrp el (AOIAH) ALt inHtLe gl
(manipulation) BYE AP (treatment)
o T A HIMBIIM AL HE
* i, FeJensenfIMiller011)Hr, LGB I3 AR 45
M, MAARRESRN=AERZE TIRESFX 4, N
T2 = AL PR
o RNR—ME, FATE S BRI AL — 5 RN,
tw; = ORFNMEIE TEEHIL, Mw; = R MEE T4
HAH,
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TBAESS R

® Rubin (1975) 5, {A#RIL (manipulation) LA KR
o TEMUEEHE Y, FRATAT DALLSEE AR FE e, (RAR IR A
AAMRZE) T HEAER, H AR RERER
o ik, FATATLLE HESE Ry (w), BlHw; = witf, HE5
RAS Ry B .
* fEw; = 0/1 "3 REEOLH , A MARS
Ay (L)Fy; (0) I AR P FES R -
o WRCw; = UGB, w; = OGRS Hll:
Yl Mg RA Ry FRN
 yi (1) A RAM A2 THRANBBON . Wiy (0) WD InRA A
BB o
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o SR, BLstrp, FRATITCIE R I LB A AT TS 2R -
o WERAMEAESZ THAN, FATT L 2y, (1), (Hiky; (0)72
WEEAEH)
o Juadok, WERAMAIBATEZIE. i (0) TR A
sy (1) AT
© AN, R EEEE AT R T LIS

yi = wiy; (1) + (1 —w;) y; (0)

_ {yz- (1) w

yi (0) w;

o FHXTT L LBy, A BN E RS 45 SRR

R E (counterfacturals) , MR w; =1, y; (0)5hf2
RIS WRw; =0, y ()RR L,

1
0
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B SR

o FEMTEAEAIRX IS . BAVAT LUE CRREUY (causal
effect) By HAEPH N, (treatment effect) , B 15% 3% 2| 4b3E
AT FE S R R AT 2 B AL B P FE A R 25

7i = 4i (1) — 4i (0)

o WwrpriR . yi (1), y; (0)FAH A AT LI, i
A 18 A B AR AN LAY o

o XA BETT L D SR B A A b — AN B R A AR
(missing-data) I, i BRI R U0 xS 2 52 BEA T
HEWA RIS R E) 1 s, S Il 22 B
RALI. o



in K] A5
000000e0000000000000000

RCM v.s. DGP

o DIERA Sl o A iad X — T H BT T B AR A
© HLI G FATIEE T AR -

yi = aw; + T8+ u;

Bf, BAMRBE T yise: w M, P A UL E R
* Miy; (1) = a+z,8 +u;, My (0) =20+ u;
* fhai: RIEKR
o HLAnn AR X AR A R R, o= o, BER TITE AR
REFRRI I HB R [7) B X — (R %
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RCM v.s. DGP

* SRM7ERubin RERARLrp, FRATTAS Xy BB AR o R A AE A
fRBE, TRE TR w e, BI43HCALE] (assignment
mechanism) #4757

o SEhR b, SR IE R FEUE R IS (BEALAT 4D IR
PRI SR A% B FA) T

o HARRALT . FATHVLIE B % AR g —AF . BAREL
AREA) 23 BEATLA . IR T LG R SR ALY 354 T R o

* fnitk, FERubinRIRBRIFIBEE T, FADOT BRI &
S5 5 BER L) AR R 43 TT ) -

* BERIVHE AU SIEAEGSRA R, HmLHITER. M
T SRR A AL R S B, BRAS [ A R Ak 325 v
A LA R Y o
* SN, S5 By R B B R AR X A Y
* BERBAGOLTHAIEAy: (1) My (0)F MO PA [ E )
BT R AT DL B A W] DA R R R Y B A LA
* TEXFMEML T, BEPRIRENLME E4 0k B T4 L w, HBE
BUE . TASR ok B TR 22 T H B AL
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SUTVA{E %

o HITTIRA AR XS T 43 BOALI AN 45 R AR B B A g AR
TR 2 B W ES Ry (1), y (0) IR IR B2 T
o WRwhfy (1),y (0)FM, FHATRI LS L IBLELS
Ry (1), y (0) B A St o
o X —FR BIAMAR AL B EF2 2 1% (stable unit treatment
value assumption, SUTVA, Rubin, 1980) ,

o AP, FBBEWEX TW = (w1, ... wn) F4 AR
Y = [y1 (1), .oy (D] BYC = [41(0) ., ywv (0)]'BIIR
i, BIY, YORTW R SR A AR o
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SUTVAfE

FZIBBATNAN AN{O1, ©2, ©3, @1, @ } kL B~ 3 N FABE)I|

WiH. XANMAF, O, 00, O3 &IFAK®, @22 UFAHA . H
THRRZR, ENANBEPFEARNGHE G, SE3HhnZR)IE
BYEAE, I RES AR g5 R A B, i TR ER T X
FE—PPIEOL: ROk, hamo:, @21y (0);

& F1®; [F] Pt , B EE H T IE [ WP AK AR R, XU

Hly (1)#R82E T HTWRISEREN TYLY?, MifSUTVAR

BORAHRE T -
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W YO Y! W YO Y!
© 0 1 2 © 0 08 2
© 0 12 18 © 0 09 18
© 1 08 21 © 0 08 21
® 1 06 15 @& 1 06 19
® 0 08 18 @ 1 08 21
(@) (b)
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SUTVA{E %

S HERT
O I HE N, (general equilibrium effects)
@ {KFERLM. (peer effects)

o ..

PUESUECE
O HHTE XFFRAA
© HHEMEZ RHAZH
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53 FCATL

Sy ECHLH -
O FENLLE: :
© /LT FAR AR AN T FE 25 R TS
© (LHEI Sy BRI AL R (covariates) [ LA R %K

® TLIRESE. (unconfounded assignment)
° BORGEMVER, ESIRE S ECMAL

Wi 1L (Yi(0),Y; (1)) |X;

© SREPLSER R P (Wil Xa) AR %L
* XA

® selection-on-observable

® cxogeneity

® conditional independence assumption (CIA)

o Hith

® selection-on-unobservable

* fil: RoyModel: W, =1(Y; (1) > Y; (0))
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AEBEAG . S X

AR T 2 AR TR A R -
o AMMARALIHR . X TFAMAG, AMARALERRY.
BA = Vi (1) - i (0)
Sl (heterogeneous effects) @ A;fEE HIZS LM AR (L o
o [A]FAbHER W (Homogeneous treatment
effects) : Y;(1) = Y;(0) = A
° il Yi=g(Xi)+aW;+u,
o FKAFRIBALBRANY. : A = A (X;)
* fil: Yi=g(Xi, W) +us = Ay =g (X;,1) —g(X;,0) =
A(X;)
° fl: Y= X;B+W;Xja+u,
o SBTALTHARL Y.
* Y =g(X;, Wi, u)
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RO AL B

SR AL BRRL Y -
SEYALTERE Y. (Average Treatment Effects,
ATE) : ATE =E(A)
@ MbFH AL FRRL Y (Average Treatment Effects on the
Treated, TT) : ATT =E (A;|W; =1)

© FACFHAHNEIYAIHZW  (Average Treatment Effects on the
Untreated, TUT) : ATUT = E (A;|W; =0)
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RO AL B

DL SCR R SR AL IR, , SRR EREAR , FRATE R R @
DIV B X I ) A AR

0 CATE(X;) =E (Ai]X;)

® CATT (X;) = E (A X;,W; = 1)

© CATUT (Xi) = 5 w0 E (A X, Wi = 0)
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AEBE A FY [ e A S A

JURPALBERL Y R A «
® [l BOALBEAL Y :

ATE = ATT = ATUT = CATE (X;) = CATT (X;) = CATUT (

o ZRA IR BTAL BRI -

* CATE (X;) = CATT (X;) = CATUT (X;)

® WREATE # ATT # ATUT, HF X:H453450 W, A5 |5
o S TEACFRALY -

* WARY; (1) — Vi (0) WWi| X+ S5i8[R 5 AR B AL B AL Y.
o BNCATE (X;) # CATT (X )%CATUT (X;)
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A AL PRGN

Al R PR AL PR A B -
o SiBANIERE . (quantile treament effects) :

74 = Fy iy (@) = Fy ) (@)
LS5y VA 0B VR
7o = Fylyovio) (@)
o RAEMSH: (Vi (1),Y (0) RG24 -

P (Y; (1) <91,Y;(0) <o)
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AEBEAEN H B A 1R

ARERI IR H
FY =WY ) +(1-W)Y(0) =Y (0) +W (Y (1)~ Y (0)).
PNITE
E(Y|W =1) - E(Y|W =0) =
(ATT) E(Yi—Yo|W =1)+
(Selection bias) E (Yo|W =1) —E (Yp|W = 0)

UL R P QIS S P S HEVIvA
E(Y|W =1)—E(Y|W = 0) =
(ATE) EM —Yo)+

(Sorting Gain) E (Y1 —Yp|W =1) —E (Y7 — Yp) +
(Selection bias) E (Yo|W =1) —E (Yp|W =0)
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fit 139

TER VAR RBCAR AT . FRATAT LUBFE SR %) (point
identification) , #:{d F{RiR%] (Partial identification)
o VUV R £
o AL RERS LS T R R



Y: (Wi) =0/1, i

WERAEAE R RY; (Wo) A S, L,

—~
i

~

=

~—

A

—~
i

I
W.z

P

oS - O

R K

—~

o~ O

o
= EE

I E T 50

n=EY;()Wi=1)P(W;=1)

— 1) —E(Y; (0) [W; = 0) P (W; = 0)

_P(

5

+ P (Wi =0) —E(Y; (0) [W; = 0) P(W; = 0)
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fit 139

UERBAIR OIS R A, T

Fy (1) = P(Y; (1) <)
= P(Yi(1) < ylWi = 1) P(W; = 1)
P (Yi (1) < y[W; = 0) P (Wi = 0)

i b5 :

PYi(1)<yWi=1)P(W;=1)+ P(W;=0)



Rubin & L4571
000000000000 0000000000e

fit 139

HoApto -
@ Manski and Pepper(2000)
® Jun, Lee and Shin (2016)
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FEATL S5 5 B 5T

fRPECochran (1972) , BEHLILES: (randomized experiments) B[l
3 BEALHI AR BT A CELAE AT LA AT I EY) Rl T HL
W FE T DL i Ab 2R AR B 43 B Bt

° Tﬂjbﬁ?ﬁﬂ:ﬁ (observational studies) Ht, BF%TE IoiEFHIAL
HLAR ) 43 i o

*HXTTM%H% BERL S50 AR A5 -
o L REUERE T RN, THBRGER IR (selection bias)
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A R PEFN A0 ER A R

* NIARME (internal validity) « RIS fA Hb Efh S2 0. ]
R
o AT R SEI — R B A AR A R
* SMIARLME (external validity) = EIRZVANZAL
(generalization)
* YESCEGHIMEERR T, AMERA RO AR AR ME PR AIE
o HMEA ROV S AL BRIV Y S BT A 5%
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SCI I GETHHENT : ot AR B

PRI A S R R T —— PR LA -
o R WRERTHIORIYIRZE (WiFFRZE) |, MR-
o A IFEATAT LI B A
o A BRI E A IR

'w%ﬂ%ﬁ HI T Wi BEHLYE S 23R L REMLAE
FY: (0),Y; (1) —4
o A LUK T BREA R R M RREE (R R
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WE AL Y 33 T

o ZERENIALSZES: (completely randomized experiments)
* 532 (stratified) FEHLIL LS
* SRR I TASEE (strata) , F{ELAH HEAT
a2 20
o thin: RSV YEPIAN A 43 A A TR 73 20
* WREMGE AR
o Mt (clustered) [ENIALSZLE
* [FEKEAR LA BERE (cluster) | SRIFHENLIERIX L
MBS AR N 1 2 B Ab A
o Heln: FE—AMER, FENMUEEEIEZIE N AL FRA
o T LUAL TR HA 8 5 KRR Y.
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56 Az BT LA S2 0 AR HE 1B

TSR TR 7 00 . AT LB 4 R4 FR R B
bl

o WA AL AT R HY %2

i: Y; (0) = Y (1)

o AR E(Y; (1)) = E(Y; (0))
ERCH AT TR Ho : Vi (0) = Y; (DR, RA15285 1
$5Y; (0), Y ()RR R0, THARREHLEY . A
KE (Y (1)) = E (Y; (0)) 1B Bt T LB S i

1 N
Ho: <3 (Y:(1) =Y (0) = ¥ (1) =¥ (0) = 0

N <
i=1

HAp N b B .
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Fishet’s exact p-value

ISR FRA T B AR % -

Ho:Y;(0)=Y;(1),i=1,2,..,N

B 5 B AR AL BR R Y iR AR B¢ (sharp null hypothesis) , W]
DA i Fisher (1925, 1935) Hk§HapfEARL:, HUK:

@ ARG RT (Wi, Yi}), Helnny DLgsF b i A4l ¥ E
R 25 5

T ({W:,Yi}) = Yiw—1 — Yw—o
@ FWiHTER A, WMRANMEAR, Hp NALIHFINA

AL ;alzzrmﬁ( N )Wma@zﬁ
o {Wg’},pzl,z,...,( %)

© EXMERH W] A S, BIHHET (W, Vi), RIETHAE):

p=P(T{W:,Y:H| <|T (W, Yih)

K
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Fishet’s exact p-value:

o WIAREBBIRAL , ARAW RN 73 LA SEBR X F W44
Z I BE R L BTF A R -
* HTY;(0) =Y; (1), MZHY; (0)FY; (1)RFEHH
o USRFARBANKAL, I AT B paft o I B B FR 4%
TR 3B LSRR AR I S T B S AR i R R % -
o MRS, A RES R EI BRI A5 R, (HRIX A
RPLZARAN
° MRHT ({W;, Y: }) EARIRAIHERAR AN, RO TE S R B AAE
HIZRAET . RSB TR MR . M\ vl ASEAS iR
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Fishet’s exact p-value: 5Zj

o Wi, WRENRA, ( N )%akﬁaﬁf&:ﬁ

o fRYLI: NTEE P TR AT REVE, FEALS FCM IR B E]
o fisher_exact_p.do (NSW: National Supported Work)

o W DI R EIFESLLES : placebo test



KA B2

i
56606000680060600000000000

il

8.0e-04
1

6.0e-04
1

Density
4.0e-04
1

2.0e-04
1

-2000 -1000 0 1000 2000
stats
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HA AR S8 T

o BT LLEHYMZ AN, B LA (ImbensA
Rubin, 2015)
o fifiLs
o SMiL
o (5T
o HF
o PR BE O

- 1 8! N-1
R¢=le{Yj<1€~}+2 1+211{Yj:Yi} ——
J= J=

gen_rank.ado
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000000000000

Hy:m=—=) (Yi(1)=Y;(0)=Y (1) =Y (0)=0

EENBAEE, Yi(1),Y: (0)BrEF 2.
o HARM AT

F=Ywo1 — Y- 0—* Z Y—* Z Yi

:W;=1 ’LWO

SR - AR S DR R EE AT A AR ROAR R A BT X o
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Sy A B B B B

e Imbensf[IRubin (2015) 155453 :

Sz §2 52
Vi - 3+ 3G
o forb
1 o = 5 2
St = 5 O [ (1) = Yi(0) = (¥ (1) - 7 (0))]

SRR T R SGEAE], ZITCH
o fEGEMITHE T
52 52
Vi(7) = ﬁtt + 3
Fei i . fegEtgiit A :
,TA_

(HaxHE) HK.
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o XTI BTEACBRRL N : i e Get et B R n]
o WARHARA T ATIREE: ARG GR
o NMEREERANGE L TR A AR

e Stata:

1[ftest re78 , by(treat )

EE gt IEVEE

1{reg re78 treat, t
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HOE P A8 58 4 90 A

o TESCHR T, — N DLER R AR S A T R4 o 2L Y A

* K ERENL
o AP HR Z AT ZEA (] RE 58 4 R A R B 5
)
o Jyvk: ASREVEITG IS B Fishet’s exact p-valueZs, H A
o e AR R IEY

® cavatiates_balancing.do (fishers_p.ado)
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A5 FH B8] V3 2 7 S i
T

Y = WY (1) + (1= W5) Yi (0) = Y5 (0) + W; (Vi (1) — Yi (0))

R T =E(Y;(1) - Yi (0) W PN, o =E(Y;(0)),
B2
Y; = E(Y;(0)) + WiE (Vi (1) — Y5 (0)) + G + n:W;
=a+7-W;+¢
Hr
e (i =Y;(0)—E(Y;(0)): WREEWAR: seclection bias
e =Y,(1)-Y;(0)—EY;(1) - Y;(0): WNREW;HH%:

sorting gain

WSR2 SE R AL A -
E (€:|Wi) = E (GIWi)+E (nWi|Wi) = E (Gi|Wi)+WiE (n:|Wi) = 0
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SE 5 Y AR

o WA RIFHIALET ¥ RSB BtEd o REE LG
S TTIEREA TR
. gg%%ﬁT%ﬁl‘ﬁMﬂz, TE HOEEINT 25 16t A Rt e A i Ak

o (T[HEE) Bhnpower
* (WEE) THErbias
o ] DL AR S o

1Lreg re78 treat age education black hispanic J

married nodegree re75 | r
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0000000000000000 800000000

A5 FH 28 SIS A e o 1

WARABAE R, FATHT LS A B L1y
Xi=X;— X
SR Il
Yi=a+71 W+ X+ W Xl6+ ¢

RN BEE . TN I P I A B, O T AR 1 AP R
S M. (experiment_reg_hetero.do)
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AL SE 50 B R

o FAENEOL T, AMARSLERR AL B % BB 40 58 A T g
o SRIMBLSLFLLATREA—HE: JE#M (noncompliance)
° R EIMLIATRE (AC) EFEAPALH (ks
M, one-sided noncompliance)
o GBI B HI 4T RE B SRR
o FHEWMES : XGHIEEM (two-sided noncompliance)
o BRILZAb, B LS R XA RTHHY -
o GEILEEH)E BTN, B SRR AR, 3TAT
FEFE H CIRER
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WL, = O/ 1R SRR AR R Wik SERRYAL AR . 3]
i

Wi (Z;) = Z;W; (1) + (1 = Z;) W; (0) = {g Etl); i i (1)

A DLV AR R T INARAS B R 35 TS Bl SA 43 A g 2%
A

Wi (0)
0 1
0 | never-taker defier
Wi (1) 1 complier always-taker




BrET

O0000000e00000

REBRL :
® P (W, =1Z)kTZ,
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[e]
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R
i
2
i}
EIS
P
&
#

E(Yi|Z; =1) - E(Y;|Z; = 0)
E

1) —E(Yi|Z; = 0)
Yi (0) 4+ Wi (Yi (1) — Y3 (0)

TITT

— — O — — — —

E
—E
E
E
E
E

%€ Yintention-to-treat (ITT):
YilZ;

P i -
Trrr = E
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g S oo s .
e N
X9 YzWiWil’ N
e | ©
kg —~ Lo
RuTe) o~~~
I o — = =
.._Hw i e
20 P e e e e
450 /I\W W W
Fo —
#o » N = = = =
E L=a2=AR
.ﬂ - 2 o 2o

—_ —
—_ — T —

(1) =1, W;(0) =0)

0 CPRiEPE)

P (Wi (1) =0,W;(0) =1)

E((Y; (1) = Y5 (0) Wi (1) = 1, W; (0) = 0) P (

N ARAFIMFIMERBE -

A
TITT
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0000000000000000000000800

IR

TITT
PW=1Z=1)-P(W=1|Z=0)
— E((Y; (1) = Yi (0)) [W; (1) = 1, W (0) = 0)

LATE = 11y =

Rign R AR P (W; (1) = 0, W; (0) = 1) = 0 (I fffedefier) |, R
2 T HAF RS T complierf P-4 (MM, BiLocal Average
Treatment Effects, LATE,
o SLfnfiyk: DL bAhTREE—AWaldfhit &, ST AHZE
AWHR T HA &,
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LATESZf]: OHIEZL 3

FERE, MedicaidfEFO055 NHIEREORE TRl 7E20084F 1, Mk
B X P -3 |81 52 Medicaid i OHP Standard i3 B FHii H i
NEAER %, BT BURAE T — A2 B0 B4 B 75 15
MA—Bgdhd, BAREMRIT LZZiZ . A ANl

Ja . MBUFSBCRBIEAS IR, R0 o FRRRE ., AR
AN LIS I T 2%

V.
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LATESZf]: OHIEZL 3

Finkelstein% A (2012) AR4BAVHRIBHSE T (HEGRIG M EEIT ¥
U T A M e e SO

yin = Bo + 1 X Insurance;, + xipn + un
T 25— BT A A -
Insurance;, = 6o + 01 x Lottery;, + ¢ + win
MITT
Yin = 70 + 1 X Lotteryin + x35€ + €in

MMy = B1 X 010 fi%: ohie_gje.do
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D FCAY R

fEUnconfoundednessfB 28 5, 7T Ly (504 A S4B 03
Ao Rt
@ Unconfoundedness{igi% (CIA{R#)

Wi 1L (Y5 (1),Y5(0) [ X
® H[F F#{Ri% (Common support assumption, CSA) :

0<P(WZ‘:1|XZ‘)<1
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0800000000000000000

D FCAY i 2

CIAZEMRE E M, Bp:

E(Y; (1) [ X3, W;) = E(Y; (1) | X;)

E (Y; (0) |.X;, W;) = E (Y; (0) [ X5)
MCSATFEX] FARMX, , AAAHAMIELHY: TR

trimming,



VEFC S 1

D FCAY i 2

R

E (Y;|W; = 1,X;) — E (Yi|W; = 0, X;)
=E (Y; (1) | X;, W; = 1) — E(Y; (0) | X;, W; = 0)
=E(Y: (1) [Xi) = E (Y; (0) | X3)
=E(Yi (1) - Yi (0) [ Xi)

A i
E[E(Y;[W; =1,X;) —E(Y;|W; =0,X;)] = E(Y; (1) - Yi (0))
[Fi] 21 -

E[E (Y;|[W; =1, X;) —E(Y;|W; =0, X;) [W; = 1] =
E(Y; (1) = Y; (0) [W; = 1)
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FoIERVE 50 e T BT - [E1E 7k
Jitk—: EA
e

E(Y;[W; =1,X;) =E(Y; (1) [Xi) = 1 (Xi)
E (Y;[W; = 0, X;) = E(Y; (0) [ Xi) = o (X3)

PRI
1 N
Freg = 37 O Ui (X0) = fio (Xi)]
=1

O AL

Yi=a+ XB+7-W;+¢
Vi=a+XB+17 W+ W;X[6+¢
o RIS qE R
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® Nearest Neighbor Matching:

O 4N IERHEHM, kM =1
O Ld(, ) h— N HEEREL, MWL R

d(Xi, X;) = (X — X;)' (Xi = X;)
B MahalanobisfE & :
A(Xi, X)) = (X; = X) 25 (Xi = Xp)

e caliper: FEE/NF—MIGEFAE (caliper) BIPTECHID
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Nearest-neighbor matching: % FAEEALFRLH )i, MESHIH PR
BRI MAEERIAAMME, 18-

I (3) ={l (3), ..., Iar () }
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Al DL % i M
® /IR
* PR FRMT—A—NECN)
o JeF R A B SLI A A I AU — R % e
© Tiak/dETak
o Ty fTHIE
o JETTAE: TojkIEl
O M T dHEE 4y 2 (stratification) , N BE{TILAD
© ffi fpropensity scoreEfTHESF, 3T DT AL
0O Stata:

® psmatch?2
e teffects nnmatch ()
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1851 17 4543 UG B ) 4 K -
O T NHE
® L
© TR R

@ balancing: ¢-test, Standardised Bias

® unconfoundedness: i i BH 2 ICR . B EAB Y
O PN EURAL N
© MRS
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PPAGIC O 4 2R -
@ normalized difference:
A X — X
Ay =hte
[ s2+s?
2
@ (-stat: _ _
X¢ — X
Tct = t2 SC2
SC
N TN

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 0.7 005
Age 33.23 11.05 2582 716 -139 -0.80
Married 0.71 0.45 0.19 0.39 -180 -1.23
Nodegree  0.30 0.46 0.71 0.46 122 090
Education 12.03 2.87 1035 201 -11.2  -0.68
E'74 14.02 9.57 210 489 -325 -1.57
uTa 012 0.32 0.71 0.46 175 149
E’75 13.65 9.27 1.53 3.22 -489  -1.75
U75 0.11 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

U’75 1.19 0.02 0.02
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® Kernel matching
® Radius matching
© Stratification ot interval matching

@ Propensity score matching
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Bim 84y (Propensity score) Jii:: Rosenbaum and Rubin(1983)
CEE

Wi Il (Y; (1), Y3 (0) | Xi <= Wi IL(Y; (1), Y5 (0)) | P (X3)

AT 42 ) 5 1 -2 DE BC ISR % 1 o
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Rosenbaum and Rubin(1983)2 H T = ¥y Be ikl 75 1k -

© it sy :
P (Wi|X;)

® FY; MW RIP I, 3R (Y;|Wi, P (X))

© fHilATT: 1
+ > [pm =%

Liwi=1

B A Ad F Propensity Scorelif, — €21t & Common supportff}
% trimming !
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WHEERINAGE

AL T2 A PR -

WY -W)Y
”TE‘E[HXZ-)‘ 1—P<Xi>]

AT LAREH -

Ll [ WY -
TATE_N;[P(Xi)_l—P(XZ-)]

AT, R AInverse Propensity Weighting(IPW),

W P (X;) 0] LU# F Logistic sieveffiit & (Hirano, Imbense and
Ridder, 2003)

Stata: teffects ipw
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X [ ik ) AL S 1A 77 1

SRTIPW I 0 e 4353 6 HE UK. 7T DA% RE Al Robins & A\ $2
'L-lj E’]XX[?%Q{@ (Double robustness) J5¥k:

54 T BETTEEAIPW

ATEP (X)HESHRITREDA N BRELER UER
ﬁ%)

/M
e 5 [0 50— X
ao,B0 {[Wie0 1- ( )
S 2
I B 8.1
al’ﬁlﬂwi:l ( )
YA IEAL R -

TATE = Q1 — Qo

Stata: teffects aipw
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XU 1) i et P AR B RSB Al 75 ¥
-xﬁ%ﬁ~M%ﬁ<ﬁmﬁ@>~

- - B (Xi—-X)]
22 (Xm) -0
o B H MR
Wi[i—al—ﬁi(Xi—X)] ) | Wi [V — a1 — B (X,
E( P (X;;9) ) =k _E< P (X;%)
g [EOVi[Yi— a1 = B (X -
P (Xi;79)
g |BEW[Yi (1) —ar = 8 (2
i P (X479)
_E E(Wz!Xz)E(Yz (1) —aq -
B P (X4
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X [ ik ) AL S 1A 77 1

o SME—H At

g |EWiIX)E (Vi (1) — o1 = 61 (X — X) | X3)
P (X34)

=0

FR) O A 4 -
* P (X)) EWEE: Baor =E[EY; (1)) =E(; (1))
* Y; (1) REOE € Ik B
#: E(Y; (1) —ay — 81 (X; — X) [X;) = OKo%, anf3E]—
Al it
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HAh 71 Imai and Ratkovic (2014): f#:

O R ol (- o

Xi;v) 1-P(Xiy

TR RS o AL, Fan et al. 016)4 1 HE)



