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The Rubin Causal Model

* A pair of potential outcomes (FH A X) :Yi(0) and Yi(1).

Y;(0) if W; =0,

Yi=Yi(Wi) =Yi(0)- 1 -W;) +Yi(1) - Wi = { (1) if W, = 1.

et

e The most common definition of the causal effect at the unit
level is as the difference:

Yi(1)-Yi(0)
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* The assighment mechanism:

— 1. randomized experiments:

— 2. the assignment probabilities do not depend on the
potential outcomes (given covariates):

* Unconfoundedness (Rubin, 1990), selection on observables,
exogeneity, and conditional independence.

— 3. assignments with some dependence on potential
outcomes.
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1. W+ ' 7 iE0 R
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o £Ix. MRIETFH ik (reduced-form estimation)
— Harvard, MIT, etc

o 4] 1= AR (structural form estimation)
— Stanford, Yale, etc
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e THTw (IV) Fix
— KEF IR T
Lnwage=a+b*education+u
— E(u, education)!=0

« THAT w:
— E(z, education)!=0
— BE(z, w)=0, Exvlusion Restriction

* bi=cov(z,lnwage)/cov(z,education)

— bois=cov(education, Inwage)/var(education)
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* Matching

— 77 #x A4 (Rubin, 1973, Biometrics; Rubin, 1979,
JASA; Rosenbaum & Rubin, 1983, Biometrika;
Heckman et al., 1998, RES; Imbens, 2000,
Biometrika; Smith & Todd, 2001, AER; Abadie &
Imbens, 2004, NBER wp)

— %35 Bl (Heckman et al., 1997, RES; Dehejia &
Wahba; 1999, JASA)

— ST Matching 7 7% 89 #t3F (Smith & Todd, 2005, JOE)
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o YR MEE AR P AIVAE T

cov(z,y) = Precov(z,z) + cov(z, u)




o« MY Bl 3k
y1 = Po + PBry2 + P2z + w

Yo = Mo + M121 + Moz20 + W323 + v
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Table 1: COMPLIANCE TYPES

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

o IVAEITAY K K X,

IV E|Y;|Z; = 1] — E[Y;|Z; = 0]

- E[W;|Z; = 1] — E[W;|Z; = 0] = E[Y:(1) — Yi(0)|complier]
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— 7 &8 (Angrist, Imbens & Rubin , 1996, JASA;
Imbens & Angnst 1994, Econometﬁca)

— 235 B (Angrist, 1990 AER; Angirst &
Krueger, 1991 QJE

— IV k69 if: LATE (Heckman & Urzua, 2009,
NBER wp; Deaton, 2009, NBER, wp)

— I a9 E ¥ (Imbens, 2010, JLE)
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— Exclusion restriction i 43 (OIR Test? )
o defTAL G LIAIV RIS A 897
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M E £ 45 (Difference-in-differences)

o WM F £ 4 (Difference-in-differences)
— ] R T ECR R

— 2315 A (Card & Krueger, 1994, AER; Meyer
et al., 1995, AER; Duflo, 2001, AER)

— XDID 7 k89— htiE (Betrand et al., 2004;
Abadie, 2005, RES)
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Figure 5.2.1: Causal effects in the differences-in-differences model
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* Card & Krueger, 1994, AER

Yist = @+ YNJTs + \di + B(NJs - di) + st
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* Nunn and Qian, 2011, QJE
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* Duflo, 2001, AER

—

TaBLE 3—MEANS OF EDUCATION AND Loa{WacE) 8y COHORT AND LEVEL OF PRoGRAM CELLS

Years of education

Log(wages)

Level of program in region of birth

Level of program in region of birth

High Low Difference High Low Difference
(1 {2) {3} (4 {5) (6)
Panel A; Experiment af Interest
Aged 2 to 6 in 1974 849 9.76 -1.27 6.61 6.73 —0.12
(0.043) (0.037) (0057 (0.007T8) (0.0064) (0.010)
Aged 12 to 17 in 1974 B.02 9.40 —1.39 6.87 7.02 —0.15
(0.053) (0.042) (0,067 (0.0085) {0.0069) {0011
Difference 047 (.36 012 =126 =0.29 0,026
{0.070) (0.038) (0.089) (0.011) (0.0096) (0.015)
Panel B: Contral Experiment
Aged 12 to 17 in 1974 802 0.40 —1.39 6.87 7.02 —=0.15
(0.053) (0.042) (0.06T) (0.0085) {0.0069) {0.011)
Aged 18 to 24 in 1974 7.70 9,12 —-1.42 6.92 7.08 —0.16
(0L059) {0,044 {0.072) (0.0097} (0.0076) 0.012)
Difference 032 028 0,034 0.056 0.063 0.0070
(0.080) {0.061) (0.008) (0.013) (0,000 {0.016)

Notes: The sample is made of the individuals who eamn a wage.

Standard errors are in parentheses.
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Fioure 1. COEFFICIENTS OF THE INTERACTIONS AGE IN 1974* PrOGRAM INTENSITY IN THE REGION OF BIRTH IN THE
Enucation EQUATION



#r & =2 (RD)

RD designs were first introduced by Donald L. Thistlethwaite and Donald T.
Campbell (1960) as a way of estimating treatment effects in nonexperimental
setting where treatment is determined by whether an observed assignment (or
forcing or running) variable exceeds a known cutoff point.

J‘f;:‘;ig“‘*‘”"" : =




o Wy = EY3 (regression discontinuity)
— RD A i %) B KR R I F E F 5| A2 AR
% (treatment status) 89 3F % 42 P Bk EK
o X APIEE 4 M BRERAIA N R AR S A 8

— Sharp RD & Fuzzy RD
 Fuzzy RD is IV (Angrist & Pischke, 2009, MHE)

— RD designs require seemingly mild assumptions
compared to those needed for other nonexperimental

approaches (Hahn, Todd, and van der Klaauw, 2001)
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e Donald L. Thistlethwaite and Donald T.
Campbell (1960) : K F &de #0554 6 5
A& I

— OLS2 & [ vAR 2L 2] 22 ?

—RD#Z 4 AZ?



A. Linear E[Yy| ]
|

iy |
— | - -
| .
| . - ::'-1'_'3-_-
o™ - e ,u .:_.__:_f__!'-;:i A
; |
5 . |I- *n -
Oy | . * . i'___:—.'_.: .
¢i.l._::-l'.:r__ﬁ.:_ o :
- . w
. " - |
= |
T T T T T T
0 2 4 6 8 1




RD &0 Bl BUw AEAT AR 3

* Lee, 2008, JOE
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Fipure 2. Nonlinear RD



RD &+t

* Sharp RD

B—A = 1@}1’&1 E[Y,|X = c + €]

— lim E[Y;|X; = ¢+ ],
=10

which would ﬁllml

E[Y(1) — Y{(0)| X = ¢l.
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* Fuzzy RD

lim wE[Y|X=c+ £] - limE[Y|X=¢ + £]

F T T o EID[X=c + ¢] - bm.u E[D|X=c + <}



RD

* RD

— kN4 (Hahn et al., 2001, Econometrica; JOE,
2008, Vol. 142 )

— 22315 B (Angrist & Lavy, 1999, QJE; Klaauw,
2002, TER)

FE ) LEAE: Lee & Lemieux, 2010, JLE
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* Test the manipulation of assignment variable
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Figure 16. I}E‘Il.ﬁit_‘-.' of the Fnrc'iut__{ Variable (Vote Share in Previous Election
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— Stata, R, matlab
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— Census: 1982,1990,2000,2005

— CHNS (China Health and Nutrition Survey) :
1989,1991,1993,1997,2000,2004,2006,2009

— CHIPS (Chinese Household Income Project Survey) :
1988,1995,2002,2007

— UHS (Utrban Household Survey) : 1986-
— CFPS (Chinese Family Panel Studies)
— CHARLS (China Health and Retitement Longitudinal Study)

— CLHLS (Chinese Longitudinal Healthy Longevity Survey):
1998,2000,2002,2005,2008,2011

— CGSS: 2003,2005,2006

— CHFS( China Household Finance Survey)
— PE TSV IETHKIE: 1998-

— Y HiEXHIE

— HRBAT N IETEIE: 2003,2005

— ¥ E LT 5] 43R
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