pmizaccpay: WIN:NPSES i)

20254F11H
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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;=1lz;) <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

© TEiERLRMEMT:
Yi :a+$;ﬁ—|—7-wi—|—ei
EEZS
yi = a+ T+ 7w + widhd + €
@ E=5AH
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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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0000000080000
=

PHEILECES R i E

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 -489  -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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(IEIES S yUNL

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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(IEIES S yUNL

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!
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080000

TR IR
AT T - 257 b BRAN -
- ) W;Y; . (1 - wi) 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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[e]e] le]ele]

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

M 2
L _ Al Ly,
min [yz Qg Bo (sz xz)]
a0,Bo0 P 1 _P(xiS'Y)
L B (e — 72
min [yz a1 51 (;Tz xz)]
at,B1 i1 P (CUiQ ’Y)
S SYSLE IV R

TATE = Q1 — Qo

Stata: teffects aipw
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I )R A ) AL FEE 308 TP 77 7
o RFEE—N&EMF o KT -
_9 Z w; [y — B (zi — )] -0

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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[e]e]e]e] Je]

K FIAREE A AL BRSO, A 75 1%

o SMA—F Mt

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

A
® P (x;9)ERBE: 2o =E[E (v; (1)) =E (vi (1))
oy (NERBIERBEER: E(y; (1) — o1 — B} (v — 7) |2:) = OBSZ, onfFBI—5
it
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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
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©00000000

DDML5 [K] S My

o DL ETHERTER SRR AT DAB HUR R R B MR PR N A AR, BIVIRISEURAE
yi = Twi + g (i) +wi
Hrbw = 0/UNHAE R, RIFZE, HRELN

i (0) = g (@) + u

yi (1) =7+ g (z;) + u;
RSB  y; (1) — y; (0) = 7, MIEIAE TR N 5 A FHEH S35 A PR W AH
%, %Kyg'ro
o TETCIRIEFEEAIERIE, Blw; 1L (v; (0),v; (1)) |oMIEHET, ATCAARE
Flu; 1L w;|o;, MTIFRATET CAE I AEENL 2R ST 0 77 1206 DAL [ UHA Tk T
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080000000

S TR AL B AR

o SR DA AR T A0 BRAON [R] B ME AR IZATI A K 5, I FRAT I 5 T IN T 55 R
FopNii%, S WIRRBIE IR AT REY S SR BRRSON A TR A A, Dy I FRAT]
I MRIZ:

O X1, FERIE DR w; AL (y; (0),yi (1)) |

@ k2. HFEXERE: N THEEN, =2, WS
53p (x) 2 P(w; =w|z; =) > 0,w=0/1

© %3, SUTVARE: v = yi (w;)
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SR AL BN

o Nk, WRiLg (w, ) =E (yilw; = w,z; = x), IBA:
g(w,z) =E (yi|w; = w,2; = 2) = E (y; (w) [w; = w,z; = 2) = E (y; () |v; = x)

o DLEFERTFEWEN 7RISy (w, o) HUETE, AT DUEARIEwH, (£
Flyxt om0 51152 g (0, 2) AReg (1,2), KPR FHIRAE AT PATS 2]

g(L,z) —g(0,2) =E (y; (1) — 4; (0) |z; = x) = CATE ()

HHCATE (2) M4 EFHIEc RN, B S AP 3 AE BESK

M (conditional average treatment effects) .
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e Chernozhukov& (2017) BRI & T iXFEEAE T :

y=g(w,z)+u

w=m(x)+v

HATIREDEBIZEE (u|w, 2) = 0, ERELPR EARFCELE EwS o2 BT
BRAZH, sEACFRRN r] DU TR REL, M DA R Ry “38
HEEA”  (interactive model) .

o WIRFTEH—PIFFIATERATT, RJRAHE

ATE=E[g(1,z) — g (0,2)]

ATT=E[g(1l,z) — g (0,2) |w = 1]
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JE AR AR
o M, BATHLAT LG DA ERIIRE IS oS R TR X

wiyi |\ E(wiyilri=2)  E(wiy; (1) ]2 =)
E(mxi) "= )‘ p@ . @
_ E(wilzi = 2)E (yi (1) |z; = 2)
p(z)
=E(yi (1) |z = x)

ZABLRY,

(1 —w;)y;
E
[ 1 —p(x;)
o I S5 PF - Ee b B o mf DAfef P

B wiy; (1 —wi)y
CATE (z) =E [p(:ﬂz) T x

si= 2| =B (5 0) i = 2)

BEAT IR,
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UL RT3

o MisEHE—, FA1A] DAUERA

w; (yi — g (1, 24))
p(x;)

E@@Mm—@—Epuwn+

xTr; — .’L‘:|
(1 —wi)(yi —g(0,2z:))|
1—p (@) “‘4
o IRk FESAEH, g (-, ) EERp (o) BT ELE AL T, MTTERAIRES
17 ?’flx'f]{’fﬁlaei%ﬁ'ﬂaeo MX—IENFAE T HZ “WAfafe”  (doubly

robust) #, BIR % (., )BREFp (x;) REE—METHER, A2 DA LA
|D/RYAS

E@@Mm:m:Epmwn+
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DDMLJ; 7%

o T Itt, Chernozhukov (2017) & AT PUEEE X

S N Awily—g (L) (—wi)(y—g(0,2:)
¢(T777,yz,wz,$z) _g(laxl) 9(0,$1)+ p(l'z) 1—p($z‘) v
HABERRERIE [ (7,15 yi, wi, 21)] = ORARHFE RN 7

o Hrbn = (g(1,2),9(0,z),p(2) NTURZE AILAEARL ERRESARZ 2
Neyman IEZZEE5FRY, Rl

anEw (T7 ny,w, m)’n:no =0

MTERATT AT DAGE P R85 7 ST R 77 IR i A Tl 1o



f 73k
000000080

DDML7;5 7%
o B0 AT DO AL SR BT (TIT . AfiEFarrell (2015) , 4

B 1) s = 1) = & | 24

E(yi (0)|wi =1) =E {wig;?’xi) + p;?) Lk wil) (_y;zxf)(()’xi))]
o Hrbp NACEEAREAR R HEFEARZATELH], AITACBRLE IR0 BEAK R -
B (1) - 35 (0) oy = 1) = |21 002D pEE) C g = 2]
Chernozhukov (2017) {2 A] DARIEDA B0, & X
wi(yi —g(0,2:))  p(2i) (1 —wi) (i —g(0,2:)) _wi
P1 P 1 —p(zi) P1
Hrbn = (9(0,2) ,p (x), p) NITRBEK,

w (7_7773 yivwiaxi) ==
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DDMLJ; 7%

NSWHIFDDML
o Wn BEJ5iRAT DAE A ddmlan & ERGHEATAG T,  FRUnxs TNSWIR H FYBER PG

e ddml_nsw.do




RIS 75 7%
00

K| SRARS

o [l AR I IS AN I o RFAE 28 TR B 7 725 ] ASK IR o B T B3 A w9 9028, X002
—ff HESEC WA BAERRIRy S oI BHRAE SRR, EEHIERIR
BERAEX yRIRIR o, o2 RIEARA Bt ] AR XL “Z2H” 1
Ho

o JB2 RS AT LR SN RN AR B 77 IR B A T AC BN A T, TR
JoR AL PR R A T ] e ?

o i, TATIAT LA IE —RIFIy RO E I, R T EE RS
NI = {t1,..., 01}, ?*):ﬂ‘]TWﬁﬁﬁb}{tiﬁﬁffﬂh‘?bﬂﬂﬁ’ﬂﬁ% i

W;iY; 1 > wZ)yz
= 5 Z [ ;) p (i)

X CATERE T it

o IR A BT IR FAEAR M R F, O TR, FRATEER 7P B0
ROLEER 7T 1%, AR AR AR T SNy R R RS, T PA_ERIAS A
Jo bR AR S PR AR B ) A TR bR, T IROXAERERTR, DAL

LI e[ (o2 e B U AN B Nl I Lol L Sy 1Tl 711 N — Iy X2
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K| SRARS

e AtheyfliImbens (2016) #2H T I& N FERHEWTHY “BFIERM”  (causal
tree) , AT —H “WI571L”  (honest approach) FyiMt, MR
X S SRR A AR B I A

o ZTTIEN—DNEEUHREFEARS N T IR Ffh TSR Test, 2
R, NTIEEEESEIE AZ 7 H— MRS,

o HEMIET, TEMEMANI R UEAVIZREE, MflTHBCR RN E FH A T
SRR, XA RIS 7 AR “BREAR”  (double-sample
tree) .

o AN, N TIENECRRNV NS, Atheyfillmbens (2016) JEEkE T H
INFAHEN, {8 A IR AOMSEVE N HENIAG T, AT AT ABE &7 AU TH BRIV
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ooe

e [f5, WagerfllAthey (2019) 3t—54KISMHE NEIRBHM (causal
forest) . fATHEL T RMAREITTIA:
o WUHEARE, B Atheyfilmbens (2016) W75, BHRMEEARFEITE R E
fliFE, 18 PbootstrapFEA FRERIEAT AFEAM AL, e RIS 21/Y
CATE 1SR & G T
o MIETS R AERPREARNTTIE, B w_{IHENIIZE BRI,
e WagerflAthey (2019) UERH DA EFRIERARMAI(G 45 F2 HNE RS, HEH
75 22 7] PATT ROl T i
o Athey% (2019) XMPAETIAM T HEZIRRE, 2T ) XBEHLAME
(generalized random forest) DAREZRIZEUL A, X EARE
Re | XHENURMAERIE S F ] M gr f B TG T, 7EPython AT DAfH
FEconMLELHAT /047,



