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1 WrshelH (Regression Discontinuity)

eKey reference: Lee and Lemieux (2010, JEL), “Regression Discontinuity Designs in Economics.”



1.1 W IR e

eBefore-after compar1son BE DR kAR, HHD—K4, YikA2 . B Y m2e 16 A gk
A PAHSS R D A

eBefore-after comparison J&— MR R a1 JEXFPINSE] 98 3 e 2 Hopth s & |

:_Z il ZO _>p (1/1_%)

=E(Y) —Yy)
= E(Y, —Y/) +E(YY - YY)

treatment effect on the post-treated

=5 AT AEPRAHAMRTERL B S y - SR RTEAL P /T y . GX TR B AES AL BE T, FTRA
AR )

—SB=A7 Y S (PR, MR H ) Y.

- X Dy =1(t > 1). 24 D, ZABKERES, E(Y;) BiZ &4 BkER.

- E(YY = YY) =0, WiHE E(Y?) 76 ¢t = 1 b~ (E2k) , B[RRI FaBRd, ik 8mT Ak
%%ﬁ;\i?lﬁ@ﬁi%i FERIAAEF ISR Y i Aa R ARSI Yo U 24 8] BRI TR R R A g, &

REAFHSE .
—HlJ, Before-after comparison ;2 &AL HHTEG AL PR 2 HIIEE, M4 A CEFE “WREHEH" 1k
—TE MR R AR



*Nakamura, E., & Steinsson, J. (2018). High-frequency identification of monetary non-neutrality: the
information effect. The Quarterly Journal of Economics, 133(3), 1283-1330.

*

o)z, FEALFEAERTIE] LAY Z AR AL HE) T B At AR 5 [ ag AP, B, Wk R AL PR BT
HRp “—T1H)” FRdE.
D, — { 0 X<ec

1 X>c¢
NFRWELE A M outcome (2= 55 B ] B AE treatment effect.



Outcome variable (Y)

0 1

c"cc

Assignment variable (X)




offl T W BAL . AN, IHYVERA. FX 5. BIRER . BUSIERAHEEL AR

o UM, 4 D; A probability of receiving treatment, §lI}f F(D|X) = P(D = 1|X) fffEWi s, DEmY |
N E(Y|X) WAFFEWT S . X #FRA assignment/forcing/running variable.

o Y rule of assignment to treatment: ¢; = 1(X; > ¢)

-# D=6, W E(D|X)= D, F} sharp RD.
-# D #0, W E(D|X)# D, Ak fuzzy RD.
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o FL L, E(YI|X) MBkERS E(DIX) HBkERE) LRI treatment effect.

o WA, FHWIE D XY pusgm, WizdEH X, HEEHE X FRYSLi A mAREME, B (JL
F) BA overlap, H I HBEIFSR X ~ ¢ BOFRER A, XA 24 T7F before-after comparison H', ¢ = 1 i}
FIE M ARERIEASEER A, FrPA L BERA B S a9 07 sV X IE, (EGX X BE A 224 s ) () i AR A ) A 2K



oRD iR FEUN T ISR

Y; = 7D, + error;
= 1D, + E(error| X = X;) + error; — E(error;| X = X)

=m(X;) =U;

E(Y|X)=7E(D|X)+m(X)

lim F(Y|X) = 7lim E(D|X) + limm(X)
Xle Xle Xle

lim E(Y|X) = 7 lim B(D|X) + lim m(X)
Xte Xte X1e

B
LE(D|X) 7€ X = ¢ IMAFEW A limy,. E(D|X) # limyy, B(D|X)
2.m(z) 15 X = c fbiEsE: limy,m(X) = limype m(X).

]

TRD _ limX@ E(Y|X) — limXTc E(Y|X)
thic E<D|X) — thTCE(D|X)

10



o {il1{i] A\ potential outcomes framework [¥)f & justify ;X —£5#J15Z7 DA sharp RD A,

lim E(D|X)—-limE(D|X) =1
Xle X*te

7 =lim B(Y*|X) — lim E(Y°|X)
Xle X*te
=lim B(Y'|X) — lim B(Y°|X)
Xle Xle
(WY X)TEX = chbifsk)
= lmE(Y'-Y°X)
Xle

N J/

o
treatment effect on the just treated

11



Y =(1-D)Y" + DY*!
=(Y' =YD +Y?°

= (E(Yl ~YUX)+Y' -V - E(Y' — YOX)) D+Y°

E(Y|X) =D+ E(vD +Y°|X)
=7D + DE(v|X) + E(Y°|X)
—rD + E(Y|X)

FIrA m(X) 12 X = c fbBESEgle s E(Y°|X) 78 X = c AbiEsk,

12



o 1:LiA A G 1E
 E(Y[§=1) - E(Y|§ =0)
"TE(DP=1) - E(D|s =0)

1E fuzzy RD ', BUHEIA 7 1) Wald A1, 6 BaCh D IV, 2 IV Iras 2 =45
—Exclusion: JoiER L, (HI % AT

~Independence: H 337 .
—Relevance: 7 AR o

KT IV AETT I B BHE B ARG T .

13



oRD {1 =AM

—Local randomization.
—f{E sharp RD H, D TeNAEMZ & 7E fuzzy RD H1, IV HEF-TI15,
-FrBTE X = c AbES AR AR IO TRl

o 1] DA RD FEAE—F 45K selection-on-observables 7 ,

—unconfoundedness &5 FA 1 /&
—overlap ZFAN &, (B2 DAIESEN: 21 (of potential outcomes conditional on X = ¢)

o N A AL X AR Y AL B A AR R AL AR UE T EU B, 2B TE 083 X = ¢ PN AL BEAL A AR 9%
AR AT HUAR

14



eSubstantializing H I %

—treatment ( Z/D3Br) Al WL AR & X /j%ﬂ—: MA M treatment AEEF I X, Wi, X &
pre-treatment A8 &, & & VA RS =

—treatment E KA mﬁ(ﬁﬂﬁ’] /\{Z[K—Il/j\lﬁ!ﬁLE/Dﬂ X SRE N treatment assignment, {H 33X F 52 I A HE%?FE
ffi ) ——cutoff [ B MR TLIERINE B VETE cutoff FME—MI, Bt Ul c 2T X 1Y (%ilﬂﬁ )5
SEAERPLT X e XK, cutoff i) MAA BE#E 7E /& exchangeable or otherwise identical.

- T treatment Z 4b, HEAREHE X BU-FIEREL, BRI 7 4RI cutoff PG4t 21
Z5, HAXFEA R outcome FBEER £ HRIH T treatment FYBkEL. 17 HixX & Al PAKG I !

15



ol N ERA RN, BAMEA RN AMEHRLF, 2 RHGLHE! “The RD estimand can be interpreted as
a weighted average treatment effect [across all individuals]| where the weights are the relative ex ante

probability that the value of an individual’ s assignment variable will be in the neighborhood of the
threshold.”

m E(Y|X = ¢) — im E(Y|X = ¢)
Xle X1tc

= Z 7(u;) Pr(u;| X = ¢)

— Z () L= lte) ;)((X::CL“;) x Pr(u;)

oi5—1T: & X TiHMi RD (Sharp RD) fffiit ik, RIZESRASE Y AAMHIBLEIG AL ¢ BMIRRR FR 2 2%

o AT AWM, 8 LiREMEIR A (B w) IALBERY. 7 (w) BIIBCEY, B2
FE SR X = ¢ SRS wp BOAER Pr(ui| X = c) . XRFRT 48 BN RD R Ul il 5 b
NI A

o =47: JH UM E R (Bayes’ Rule) Ff 55 Al Pr(wi| X = c) JEFF.

F(X = c|u;) x Pr(u;)
f(X =c¢)

Hp, f(X = clu) R4 MAER w; I, HAHEAE X BUER ¢ ATEREE: Pr(v) @ MAZEAY
N BTEFRARR; f(X =) @0 EAR X BUEN ¢ BB,

Pr(u;| X =¢) =

16



%g%%%ﬁﬁiﬁ RD flivt & B MR PN, 7(us) (R ARSI EL B Pr(u,) AL B FRIOIAL

17



1.2 W mlEmis v i ik

AAWRERR AN X = c WHA, HTMITRREA TSR c Zmpg e, ikt
K[ trade-off, NI ZAXZ AT I IAPRAES R M AR (I B

18



1.2.1 OLS/2SLS

oOLS for sharp RD
Y=mD+m(X)+U

m(X) =7+ 00X —c)+7 (1 =0)(X =)+ 0(X —¢)’ +7 (1 -6)(X —¢)®
e2SLS for fuzzy RD
Y=rD+m(X)+U
D =ad+m(X)+e
o 1 T

LT AR A FUR ) © KRG TR
2 m(X) AR O, EREEREI T RS SR TAERS cutoff AWML AL

# (Gelman and Imbens, 2019, Journal of Business & Economic Statistics).

19



1.2.2 Kernel regression

eLocal constant regression.

T RERALE 3L

E(Y|5=1) - E(Y|5 = 0)
" EDP ~E(D[5 = 0)
E(Y|s=1) _ZiK (Xih_ ) 0;Y;
> K (Xi C) 5,
E(Y|5 =0) :EiK (Xih_ ) (1-6)Y;
> K (Xz‘ c) 16

20



e Choices of kernel function.

—Uniform (rectangular) kernel:

—Triangular kernel:

—Gaussian kernel:

—-Epanechnikov kernel:

K(u) = 0.75(1 — u*)1(Ju| < 1)

21



## ] uniform kernel, |

> le < Xi <c+h)Y,
>ule<Xi<c+h)
Ylc—h< X; <)Y
- Y lc-h<X;<c)

EY|s=1)=

E(Y]5=0)

B 7 0T
Y=7D+v%+U

T ce—h < X; <c+h THAYR) OLS/2SLS, HIL#iFR1E local constant regression estimator.

22



1.3 AhvkJii: R mKmi

BRERZIAEE (FEENEEREE NG 2 m=) AR f, HE# RD 28 i H B
1 32 R 2 B ANl (Local Polynomial Regression) , 5 51& Jii 2k P nlJH (Local Linear Regression,

LLR).
SRR IR 55 -
-Egg%ﬁﬁﬁ=w%?%%ﬁﬁﬂﬁ(w&@ﬁﬁﬁ%%%ﬁﬁﬁ%ILREﬁﬁﬁ(%%ﬁﬁd&M@
[ VAAS

o FDMEE: LLR A5t E@AEI A c P — ARl ed 1 (lali 58 b s ) 2 B E Ll R
o 2~ ZEA il . LLR YefwZE M5 222 [ it 1R br i -1y

23



SZjjti LLR:

L ZFARTE b R RREPRZ — (N0 Fsipa 7T AhTim A siAb s BE R e 1ok

/N
2. fhiik:
oJjitki— (5 hil):

=Xt e—h < X; <cWREEAR, 17 Y X (X; —c) 1 OLS [nlIH, 52| ZEMERE ar .
=X e < X; <c+hWREAR, B17Y; X (X —c) W) OLS |, 52145 M dg.
-RD WALt A 7= dr — ar.

oJiik . (BIFhE) s BT DEHHEAR (X — ¢ < h) By OLS [HlIF:
Y, = BQ—FTD +61( —C)—i-ﬁgD( —C)—I—EZ

,ﬂ\i'# D; = 1(X; > c) ;A B REAIAE &L 7 WAl THE 7 i RD R0V, XI5 3R AERARE 7 (hnifE

o

3. Bith% (Kernel): [iRHidsd v FHiE# (Rectangular Kernel) ., 0] PAS FH HAAZ i 8k (a0 =4
Triangular Kernel, Epanechnikov Kernel) , B & X SE il A MM (E IR T S A . 2k, %
PRRL A e B X A IR AN K, AT R R B I ) I A .

4. ZWARW B BRI R4t (p=1), EWnT A EHEE L (p=0) S5 K (p=2) %.
Jey T A

24



eLocal linear regression. %%

min Y (Y; — kg — k7 (Xi — 0))°K (Xih— c) (1-6,)

(HEEAES pf = p1 = ki = k7 =0, B4 local constant regression. 24 h } A8 A& S5 T E R}, 1AL
finite sample bias.)

%= is

kg — Ry

X
I

25



2:d ] uniform kernel, 7 24T
Y =mD+v%+7% 86X —c)+7(1—=6)(X —c)+U

TEc—h < X; <c+h FEARPR OLS/2SLS, HIL#FRIE local linear regression estimator.
FpHh, A local polynomial regression.

L REvE R

-K () e EAEZ . HILSEAETTREHES A T K B A BRI A K.
—Kernel regression JLAEsEZ ML OLS/2SLS, & AR DAJG BN AT 82 WA 5L P . 51, %-F triangular kernel,

26



. replace x=x-c

. gen d=(x>=0)

. gen xd=x*d

. gen u=.

. gen bw_1 = 2

. gen bw_r = 2

. replace u=x/bw_1 if d==

. replace u=x/bw_r if d==

. gen kweight=1-abs(u)

. replace kweight=. if x<-bw_1
. replace kweight=. if x>bw_r

. reg y d x xd [pweight=kweight], robust

27



1.4 Wil a SRS

o (RS B BT Ao

=¥ X X9 B T4 bin (fRIIE cutoff AZEARA bin W), THRAA bin b Y BE, EHIZIIHE
5 bin By H BTN

—7 fuzzy RD w1, X} D hit473EBIAE.

—[A, IR EET RS bin LI %L

—-STATA 5231 : binscatter; cmogram

—cmogram: Draw histogram-style conditional mean or median graph

eMore formally, for some bandwidth %, and for some number of bins K, and K to the left and right of the
cutoff value, respectively, the idea is to construct bins (b, by+1], for k = 1,..., K = K + K3, where

b =c— (Ko—k+1)h.

The average value of the outcome variable in the bin is

N
_ 1
Y, = — Yii{bp, < X; <D .
F= N ; {0 < bpgr}
It is also useful to calculate the number of observations in each bin

N
Ne =Y 1{by < X; < b1}

i=1

28



to detect a possible discontinuity in the assignment variable at the threshold, which would suggest ma-
nipulation.

e Advantages in graphing the data this way before starting to run regressions to estimate the treatment
effect:

—-The graph provides a simple way of visualizing what the functional form of the regression function
looks like on either side of the cutoff point.

—comparing the mean outcomes just to the left and right of the cutoff point provides an indication of the
magnitude of the jump in the regression function at this point, i.e., of the treatment effect.

—the graph also shows whether there are unexpected comparable jumps at other points.

29
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15

job tenure (years)

10

abem Ajnoy jo uespy
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o {1{i[ 1% 5 bandwidth

- EMERAR
—Imbens and Kalyanaraman (2012, RES) #; bandwidth.
—Cross-validation: “leave-one-out” estimator for E(Y|X = X;)

) >z I (Xj — Xi) 1(X; > X,)Y;
E(Y|X = X, =

(Y] > c) 2j¢iK<Xj;Xi>1(Xj>Xi)
) Do K <Xj - Xi) 1(X; < X3)Y;
E(Y|X = X, -

i(Y] i <c) Zj#K(Xj—Xi>1(Xj<Xi>

h, = argmin C'V (h) = d (Y- EL(Y|X = X))

7

- R T DAAMAAS R y BIABCT AR v OAGTTHE. BEE S b I, REAASR G OAGT 2 5
Y, =Y, SR, HRAMA i NGRS I, BrRARBREIRE] A b, (7R CV(R) FR/e
—iBS DA EPR T CV (), #ATRA. HEXTT Fuzzy RD, XWFIHHE T EG 2R

e Matching, Regression Discontinuity, Difference in Differences, and Beyond ) Regression Discontinuity &, 4.3.3 %7

32



oSTATA sC¥i:

—Gnmi AT, PRI, R

-rd

—rdplot: Regression-discontinuity plots

—-rdob: sharp and fuzzy RD by local linear regression with IK optimal bandwidth.
—rdcv: sharp RD with CV bandwidth selection or IK optimal bandwidth

33



141 HOCRS

oK Y Fl D AE X = c AbRgWr S, 24 F {1t first-stage equation Fil reduced-form equation.

okl Y HI D AE X # c ALRYIT AL

okt m(X) WIESE. m(X) [R5 Al LI AL B A RO AR f ¢ T X B S0 B

—§;ﬂmmﬁaw'tﬁﬂmmXﬂkX—cim BEEE, AP, PR W AEK regressor fIA Y
o

Z%TTTMMWEU’HWXHFX—CF%L%ﬁ%%ﬁ%&L,ETM&%EM% HE, fx(@) FE
X = c LS. WM, B X @A wdR.

POIX =)= [ufoxto = [ o200,

{11, Matching, Regression Discontinuity, Difference in Differences, and Beyond [{J Regression Discontinuity &, 4.4.2 ¥

34



McCrary (2008, JoE) density test.

« A ASE N X B ET B, WERAE X = c bl ek, AR5 T IE (kg .

A AR BRAEAE B AR (manipulate) MRz X; DA i AE Il 5 sl B RS — DI (B,
T PAFERGEHE ) , IBATENGA A c b, ARASE X, BRRE RAL f (v) WRES I A 2R B
BRERIE . MAE “ToifAs i SURRRENLIY RS, S REUE ¢ RN I%EIELEN .
iR

LRE X R0 B J A bin (R sEAE B;), WETE AL bin fB0R (IE1E S5) .

-+, [e=2b,c—b),[c—b,c),[c,c+b),[c+b,c+2b),---

2.f§ ] local linear regression %I 1 77 &l #-4T-F-151k.

gmis o — (B, —wk(&;ﬂ

J=1

—~

1(B; > c)1(z > ¢) + 1(B; < ¢)1(z < ¢))
FE3 o AL TR fx(2) = oo

TR cBRERy (o) s

¢ = lnrilj?fx(x) — lnlgilfx(ﬂ?)

¢ MW HEIEZS /M7 . STATA 523 : DCdensity #i45 ¢ S HARMER, HEE fx(z).
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Ok RS

o Jithl: RD fliT4R (4Fl@BRERA R/ LR ENE) Ao BEHO TR BOE i) B, Ay SE R/l
Z WA Hr L

o S1Jjh :

1.0 A8
E

o

o I —FRIIAFERATSEE (B0, WB/NEIECR) o TE RD B, WA R R EF

\g

2.8 Z X BNARBERZ I (FHn, it R =iRE) KRG EY|X = o] w8, W
% RD At &2 i fe .

B AL/ HERR AL & R S AU L A R P S N Y RD A4 5R . e b, iR RD A%, B8
iAS B A2 S MAR B i AR Al T A B

o S WIRERW B E IR, ATREREWERIIE AR Y (PN, mAOERER) A SRS
I I ) SRR

37



1.5 RD + Matching
o KHE RN

—J{E 57
EYYX,W)=EYYW),d=0,1

—Overlap
0<PO=1W)<1

ol (LA ATT Shfil)

EY'—-YY6=1)
=E{EY'-Y°|W,0 =1)|6§ =1}
—E{E(Y|W,6 =1)— E(Y|W,§ = 0)|6 = 1}
=EY|6=1)— E{EY|W,§ =0)|6 =1}

o AT AN AR 5 W, ALFRL AN I L2 (R P EE Y

38



ok I I E ML BE : FHW
EY' | X,W,X>)=E(Y' |[W)=E(Y'|W,X >c¢)
S)id
E(Y | X,W,6 =1)=E(Y | W,6 =1)

[F] 2
E(Y | X,W,5 =0)=E(Y | W,§ = 0)

A PATE cutoff N, XY X X AW [BlIH, #7 X N3, WHZIERER T e .
o 1] DML TTAEARTE 2L ) treatment effect, 435Il 2L 55 cutoff AbH) treatment effect. DA ATT hffl, #{#H OLS
s, W

Y:50+615+52W+,635'W+6
=P+ BEW][d=1)

AT DA A PERC T ¥4

39



/

Bl Y SR B B 24 A B A
2015, JASA)

o X: LG — AFH I MBNF 5 ST R bR IES)

oY 10 AR GAF RIS LS

o —Jif exam schools (7-12 4£4% ), s B Ei 2 m KK BLS, BLA #1 O’ Bryant.
o PIANSIIAL U, 7 AR 9 AFEL

oW PR NG RPASL, WT 7 A, R E 4 FRAVEARAETERST, T 9 FHtR,
IERERINILIN 2 8 AR IR 7 AR IS ST -

oRD around the cutoff: local linear regression, triangular kernel

E2E 57 (Abdulkadiroglu et al., 2014, ECMA; Angrist and Rokkanen,

40



1.6 Regression Kink

eKey references: Card et al. (2012, NBER WP; 2015, ECMA)

Y =7D+m(X)+U

o DIt X = c AIEGHHIEARRA

_OD(X) , . dD(X)
lim —— #lim—%

om(X) 1FE X = c AbIELN L, Bl m/(X) 1 X = c AbiEEE,
(H:%E, TERD H, dl#H lm)qc ( )%llmXTc ( ))

__Om(X) . Om(X)
m =y ~ Iy

41



n Bottom Kink Sample
a7 ™~
=t
=37 2] °
T B
5 =t
oo —
587 15
B B
= £+
fa 3
@ =
o Q *
E pa }
g) 3 - ¢ .
< ~ .
ﬁ 7] . . I
- e B L
o .
o =t
~ T T h *
-1800 1800 ' .
‘ ) , -1800 1800
Base Year Earnings Relative to T-min Base Year Eamings Relative to T-min
Figure 4: Daily Ul Benefits Figure 6: Log Time to Next Job
Top Kink Sample Top Kink Sample
| .t 2
@ . LI - - .
- . . LR
I . ’ G ‘
=0 = . . .
2 I e e I )
& = .
[=4
=@ | 857 . ¢
27 il
5 = .
a = ‘
So
g
< < | 3 i
« =T
.
o w
@ . : i T T
-5000 0 5000 -5000 5000

Figure 3: Daily Ul Benefits
Bottom Kink Sample

Figure 5: Log Time to Next Job

Base Year Earnings Relative to T-max

42
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o RK 1J1H 5]

L OBYIX) (TaD(X) am(x>>

Xle 0X Xle 0X 0X
. OB(Y|X) .. [ dD(X) om(X)
W ox _%(T ox T ax
. OE(Y|X) .. OE(Y|X)
e ey M
lim. OEDIX) . OE(DIX)
Xlc o0X XTe 8X_
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eCard et al. (2012, WP) Hyzil :

—Fuzzy RK.
Y=mD+vw+m(X—-c)+U
I 6(X — ) Ik D IV, fEFEE ¢ — h < X, < e — h TR 2518,
—Sharp RK, 432U reduced-form [A]1H

Y=v9%+m1(X—¢c)+76(X —c)+ U’

(1) OLS flitt & 7, /3Bl Al NE TR 4R

I F RKHF m(X) ByAELE AU, Ganong and Jager (2015, WP) HrisUif A policy kink
R AT R BRI, SRIGARYE placebo effects 1281 43 1 HEA 740 1 HEKT .

—f3: Nielson et al. (2010, AEJ: Policy); Rothstein and Rouse (2011, JPubE); Dahlberg et al. (2008,
JPubE); Simonsen et al. (2016, JAE).

—JERTE: RZ IV SCEH AT DAY B RD/RK RB#, 2K,

44



RD Zpi

EEMWEDEEE . EEASEYOEER (the minimum legal drinking age, MLDA) =221 %.

XANE X2 AR HIAR A4 H AR & i, — D AHAAE 1990 49 H 18 H, SET-H H122 2012
F9 19 H, IRAmrgRIRT B +1.Y #ie 10 J7 ASET AL

o FUBHE 21 L FET-ALHL, X H I 1 ABCE— W L BER
o X R R AR IT party Bt high T 7500 22 %Al 20 4 #R R %A SRE R BEER .
B RN BRI ARE IR Y treatment Sy

1 ifa > 21
Da:{o ifa < 21

Ma:Oé+pDa+7a+€a
M, & a AWBET- %, D, @R H 1) treatment dummy ., o fCREHES . p 2 21 S HIETHRBEER.

AT 2RI AT PLA observables? 34 1] W A274E &S inside information K payoff. R4 treatment
AR ECRY, (H2HE treatment (2RI, RI5E4 K H running variable, PRI, PRI 5I11 b) 8L AR
“A running variable 7l outcomes 2 [AJ[1Y) 5 F f& 15 Al ARCAL &7 4R e 1 [l 1 BT e

S RD (] 107 AR R ALY, B RD AR LE A 48 i) A 5 ) [l A 07 JA PA S P D7 ¥ AN ] o PERE
AN I 52 5L T A BRI i 2R LU (S AT &), T RD A RS T- 4 running variable ()
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300

250

n
o
o

150

Number of deaths

s

(=

o
1

Twenty-first birthday

—o— Twentieth birthday

—— Twenty-first birthday
—— Twenty-second birthday

-18 -12 -6 0 6 12 18 24
Days from birthday
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RD Specifies

RD FHALRIE A2 AT 5ERT R 2RA 71 . 7E Panel A, running variable (X) F1 outcome (Y) 2 [H][1) X F &L .
H—NEMWIEEER. MifE Panel B, X Fl Y BAAAE IEMIIBER, (HA& 2 [ X RIFEARLMR . 17 Panel C &
REBILAETE, B a0, BRI . RN LMERA, o b RR.
Eﬁﬁ?ﬁﬁ%ﬂ%ﬁ&RD%%ﬁo%*ﬁﬁﬁ%ﬁﬁﬁ%#%ﬁﬁﬂo%:ﬁﬁﬁ%R%EaMH%@
N XJFIL?}Q' o _

M, = a+ pD, + via + 12a* + e,
M, = a+ pD, +vi(a — ag) + 6[(a — ag)D,] + €q

M, = a+ pD, +y1(a — ag) +Ya(a — ag)?
+ 81[(a — ag) Dy + 02[(a — ao)*D,] + e,

WP — R B, D e WL S A T
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RD in action, three ways

15 (C)

Running variable (X)
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1.8 B SCRBI

THE PERSISTENT EFFECTS OF PERU’ S MINING MITA

BB AIAEVAE 1573 4F 2 1812 4[] SEATHY “Mita” il BEAY KB 52 .
MITA  Mita j&—Fi th PUBEF BUG3R HE A 1907V 25 8h 52 . Mita $IEEGRT 1573 4F, i PYBEA i I BA
B, HERAATr (Potosi) MUSRAFIJTR45F]F (Huancavelica) HIFRHHRHLATIHMI 0 J1, X LEH"
PR TP [ AR

o i Mita |3, T 200 4~ L4k XA Trpk AR B N iy Loz —E07 10 TAE. X S8Rk A 155
T HEFR A mitayos” .

eMita 57 5fj — Mo il B, REWRE R ALK M ROR 24 B4R F5 SR AR — . X Fh g4 B e o4
AT B — A DX AR

e Mita il J& (1) SE it T HBBE M BC, 5 I AL IX 5 252 (197 80 g, 1 He DX 3 Mg ik . 3K Ao G 5
BT RN a R T2

o [ VML T SH IR GUIR I VR MRSz B %R, Mita il BE e 28 1812 4Fg% R . AT, HARWI e %
SN X AT IR AT EEAAE o
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Huancavelich
)

—-—-— Study Boundary
— Mita Boundary ] Potosi
6797 m

Om

FIGURE 1.—The mita boundary is in black and the study boundary in light gray. Districts falling
inside the contiguous area formed by the mita boundary contributed to the mira. Elevation is
shown in the background.
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R, AR Rl T — Bl At s, A2 4 e mita 215

o AR 1) Mita 31 5t S35 2255 0T LK BE U B EE PR BEAE TR RN A e 011 b 22 B I A Fg A 3
2k

oy T HffR RD IR RN, 5 BAE0 S P 0% i A ] BES WA R R AR B MR8 ), FERT IR A
Bl XEARAEGT 28, Xeb T AR P TR R T
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Estimation framework
Cigy = @ +ymita g+ X ;0 + f ( geographic location d) + &y + €iaps

where ¢;4, is the outcome variable of interest for observation i in district d along segment b of the mita
boundary, and mita , is an indicator equal to 1 if district d contributed to the mita and equal to 0 otherwise;
Xiq is a vector of covariates that includes the mean area weighted elevation and slope for district d and (in
regressions with equivalent household consumption on the left-hand side) demographic variables giving
the number of infants, children, and adults in the household; f (geographiclocation 4 ) is the RD polynomial,
which controls for smooth functions of geographic location. Various forms will be explored. Finally, ¢, is a
set of boundary segment fixed effects that denote which of four equal length segments of the boundary is
the closest to the observation’s district capital.

VEE S kAT, R —3 b f ( geographic location ), JEHF s/

YOX =) + 91 (1= 0)(X — ) + % (X — o) + 7, (1 = ) (X — ¢)?

%[ 3] Estimation Results, X 43Jl& Latitude and Longitude. Distance to Potosi. Distance to Mita Bound-
ary.

Latitude and Longitude, Z45, HZWAN A&, AR SCEW R BDUE &1 201, Letting
x denote longitude and y denote latitude, this polynomial is z + y + 2% + y* + xy+ =3 + v + 2%y + zy*.
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RD iy 8 Mse : 1. B T PR Z AN BB AH I 27 Mita i1 b i 224k . That is, letting ¢,
and ¢; denote potential outcomes under treatment and control, z denote longitude, and y denote latitude,
identification requires that F' [¢; | z,y] and E [¢, | =, y] are continuous at the discontinuity threshold. %A J51E
FHRA T LS & elevation, terrain ruggedness, soil fertility, rainfall, ethnicity, preexisting settlement
patterns, local 1572 tribute (tax) rates, and allocation of 1572 tribute revenues.

H S MBS B EfrEiR. TSt E5H%E M Inside i Outside, F[§PAFRIER .
"< 25 km” ) LEREBEA BEF .

TABLE I
SUMMARY STATISTICS*

Sample Falls Within

<100 km of Mita Boundary <75 km of Mita Boundary <50 km of Mita Boundary <25 km of Mita Boundary
Inside  Outside se. Inside  Outside s.e. Inside  Outside s.e. Inside  Outside se.
GIS Measures
Elevation 4042 4018 [188.771 4085 4103 [166.92] 4117 4096 [169.45] 4135 4060 [146.16]
(85.54) (82.75) (89.61) (115.15)
Slope 5.54 7.21 [0.88]* 5.75 7.02 [0.86] 5.87 6.95 [0.95] 5.77 7.21 [0.90]
(0.49)*** (0.52)** (0.58)* (0.79)*
Observations 177 95 144 86 104 73 48 52
% Indigenous 63.59  58.84 [11.19] 71.00  64.55 [8.04] 71.01 64.54 [8.42] 7447  63.35 [10.87]
(9.76) (8.14) (8.43) (10.52)
Observations 1112 366 831 330 683 330 329 251
Log 1572 tribute rate 1.57 1.60 [0.04] 1.57 1.60 [0.04] 1.58 1.61 [0.05] 1.65 1.61 [0.02]*
(0.03) (0.03) (0.04) (0.03)
(Continues)

55



TABLE I—Continued

Sample Falls Within

<100 km of Mita Boundary <75 km of Mita Boundary <50 km of Mita Boundary <25 km of Mita Boundary

Inside  Outside s.e. Inside  Outside s.e. Inside  Outside se. Inside  Outside s.e.

% 1572 tribute to
Spanish Nobility 59.80 63.82 [1.397%** 59.98 63.69 [1.56]** 62.01 63.07 [1.12] 61.01 63.17 [1.58]

(1.36)*** (1.53)** (1.34) (2.21)
Spanish Priests 21.05  19.10 [0.901** 21.90  19.45 [1.02]**  20.59  19.93 [0.76]  21.45  19.98 [1.01]
(0.94)** (1.02)** (0.92) (1.33)
Spanish Justices 13.36 12.58 [0.53] 13.31 12.46 [0.65] 12.81 12.48 [0.43] 13.06 12.37 [0.56]
(0.48)* (0.60) (0.55) (0.79)
Indigenous Mayors 5.67 4.40 [0.78] 4.55 4.29 [0.26] 4.42 4.47 [0.34] 4.48 4.42 [0.29]
(0.85) (0.29) (0.33) (0.39)

Observations 63 41 47 37 35 30 18 24
AThe unit of observation is 20 x 20 km grid cells for the i the for % indi; and the district for the 1572 tribute data. Conley standard errors

for the difference in means between mita and non-mita observations are in brackets. Robust standard errors for the difference in means are in parentheses. For % indigenous,
the robust standard errors are corrected for clustering at the district level. The geospatial measures are calculated using clevation data at 30 arc second (1 km) resolution (SRTM

(2000)). The unit of measure for elevation is 1000 meters and for slope is degrees. A scl is indi, if its primarily speak an indigenous language in the home
(ENAHO (2001)). The tribute data are taken from Miranda (1583). In the first three columns, the sample includes only observations located less than 100 km from the mita
boundary, and this threshold is reduced to 75, 50, and finally 25 km in the ding columns. C i that are signi ly different from zero are denoted by the following

system: *10%, **5%, and ***1%.
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Estimation Results

TABLE I
LIVING STANDARDS"
Dependent Variable
Log Equiv. Hausehold Consumption (2001) Stunted Growth, Children 6-9 (2005)
Sample Within: <100 km <75km <50 km <100 km <75km <50 km Border
of Bound. of Bound. of Bound. of Bound. of Bound. of Bound. District
(1) @) 3 ) ®) ©) U]
Panel A. Cubic Polynomial in Latitude and Longitude
Mita —0.284 —0.216 —0.331 0.070 0.084* 0.087* 0.114%*
(0.198) (0.207) (0.219) (0.043) (0.046) (0.048) (0.049)
R? 0.060 0.060 0.069 0.051 0.020 0.017 0.050
Panel B. Cubic Polynomial in Distance to Potosi
Mita —0.337%** —0.307%** —0.329%** .080*** 0.078*** 0.078*** 0.063*
(0.087) (0.101) (0.096) (0.021) (0.022) (0.024) (0.032)
R? 0.046 0.036 0.047 0.049 0.017 0.013 0.047
Panel C. Cubic Polynomial in Distance to Mita Boundary
Mita —0.277%** —0.230%* —0.224%* 0.073*** 0.061%** 0.064%** 0.055*
(0.078) (0.089) (0.092) (0.023) (0.022) (0.023) (0.030)
R? 0.044 0.042 0.040 0.040 0.015 0.013 0.043
Geo. controls yes yes yes yes yes yes yes
Boundary EE.s yes yes yes yes yes yes yes
Clusters 71 60 52 289 239 185 63
Observations 1478 1161 1013 158,848 115,761 100,446 37,421

The unit of observation is the household in columns 1-3 and the individual in columns 4-7. Robust standard errors, adjusted for clustering by district, are in parentheses. The dependent variable is log
equivalent household consumption (ENAHO (2001)) in columns 1-3, and a dummy equal to 1 if the child has stunted growth and equal to 0 otherwise in columns 47 (Ministro de Educacion (2005a)). Mita is
an indicator equal to 1 if the houschold’s district contributed to the mita and equal to 0 otherwise (Saignes (1984), Amat y Junict (1947, pp. 249, 284)). Panel A includes a cubic polynomial in the latitude and
longitude of the observation’s district capital, panel B includes a cubic polynomial in Euclidean distance from the observation’s district capital to Potosf, and panel C includes a cubic polynomial in Euclidean
distance to the nearest point on the mita boundary. All regressions include controls for elevation and slope, as well as boundary segment fixed cffects (FE.s). Columns 1-3 include demographic controls for
the number of infants, children, and adults in the household. In columns 1 and 4, the sample includes observations whose district capitals are located within 100 km of the mita boundary, and this threshold is
reduced to 75 and 50 km in the succeeding columns. Column 7 includes only observations whose districts border the mita boundary. 78% of the observations are in mifa districts in column 1, 71% in column
2,68% in column 3, 78% in column 4, 71% in column 5, 68% in column 6, and 58% in column 7. Coefficients that are significantly different from zero are denoted by the following system: *10%, **5%, and

sxx10.
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TABLE 111
SPECIFICATION TESTS®

Dependent Variable

Log Equiv. Hausehold Consumption (2001) Stunted Growth, Children 6-9 (2005)
Sample Within: <100 km <75 km <50 km <100 km <75 km <50km Border
of Bound. of Bound. of Bound. of Bound. of Bound. of Bound. District
M @ (€) © ® ©) @)

Alternative Functional Forms for RD Polynomial: Baseline |
Linear polynomial in latitude and longitude
Mita —0.294***  —0.199 —0.143 0.064*** 0.054**  0.062**
(0.092) (0.126) (0.128)  (0.021)  (0.022)  (0.026)

Quadratic polynomial in latitude and longitude
Mita —0.151 —0.247 —0.361 0.073* 0.091**  0.106%*
(0.189) (0.209) (0.216)  (0.040)  (0.043)  (0.047)

Quartic polynomial in latitude and longitude
Mita —0.392* —0.324 —0.342 0.073 0.072 0.057
(0.225) (0.231) (0.260)  (0.056)  (0.050)  (0.048)

Alternative Functional Forms for RD Polynomial: Baseline 11
Linear polynomial in distance to Potosi
Mita —0.297***  —0.273***  —0.220**  0.050**  0.048**  0.049**
(0.079) (0.093) (0.092)  (0.022)  (0.022)  (0.024)

Quadratic polynomial in distance to Potos{
Mita —0.345%#%  —0.262*** —0.309*** 0.072%** 0.064*** (.072%**
(0.086) (0.095) (0.100)  (0.023)  (0.022)  (0.023)

Quartic polynomial in distance to Potosi
Mita —0.331***  —0.310*** —0.330*** 0.078*** 0.075*** 0.071***
(0.086) (0.100) (0.097)  (0.021)  (0.020)  (0.021)

Interacted linear polynomial in distance to Potosi
Mita —0.307***  —0.280*** —0.227**  0.051**  0.048**  0.043*
(0.092) (0.094) (0.095)  (0.022)  (0.021)  (0.022)

Interacted quadratic polynomial in distance to Potosi
Mita —0.264***  —0.177* —0.28%58  0.033 0.027 0.039*

O O I O\ M 444N\ M N AN O AN I AN\

0.068**
(0.031)

0.087%*
(0.041)

0.104**
(0.042)
0.071%*

(0.031)

0.060*
(0.032)

0.053*
(0.031)

0.076%%*
(0.029)

0.036
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TABLE lII—Continued

Dependent Variable
Log Equiv. Hausehold Consumption (2001) Stunted Growth, Children 6-9 (2005)
Sample Within: <100 km <75 km <50 km <100 km <75 km <50 km Border
of Bound. of Bound. of Bound. of Bound. of Bound. of Bound.  District
M (@) ) @ 4 (6) @)

Alternative Functional Forms for RD Polynomial: Baseline 111

Linear polynomial in distance to mita boundary

Mita —0.299*** —0.227**  —0.223**  0.072*** 0.060*** 0.058**  0.056*
(0.082) (0.089) (0.091)  (0.024)  (0.022)  (0.023)  (0.032)

Quadratic polynomial in distance to mita boundary
Mita —0277*%*  —0.227**  —0.224**  0.072*** 0.060*** 0.061*** 0.056*
(0.078) (0.089) (0.092)  (0.023)  (0.022)  (0.023)  (0.030)

Quartic polynomial in distance to mita boundary
Mita —0.251%%* —0.229**  —0.246*** 0.073*** 0.064*** 0.063*** (0.055*
(0.078) (0.089) (0.088)  (0.023)  (0.022)  (0.023)  (0.030)

Interacted linear polynomial in distance to mita boundary
Mita —-0301*  —0.277 —0.385* 0.082 0.087 0.095 0.132%*
(0.174) (0.190) (0.210)  (0.054)  (0.055)  (0.065)  (0.053)

Interacted quadratic polynomial in distance to mita boundary
Mita —0.351 —0.505 —0.295 0.140% 0.132 0.136 0.121*
(0.260) (0.319) (0.366)  (0.082)  (0.084)  (0.086)  (0.064)

Ordinary Least Squares
Mita —0.294%%* —(.288*** —0.227**  0.057**  0.048* 0.049* 0.055%*
(0.083) (0.089) (0.090)  (0.025)  (0.024)  (0.026)  (0.031)
Geo. controls yes yes yes yes yes yes yes
Boundary EE.s yes yes yes yes yes yes yes
Clusters 71 60 52 289 239 185 63
Observations 1478 1161 1013 158,848 115,761 100,446 37,421

4Robust standard errors, adjusted for clustering by district, are in parentheses. All regressions include geographic
controls and boundary segment fixed effects (FE.s). Coldn$hs 1-3 include demographic controls for the number of in-
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21 A ZES I LA

e DID 71K 51|

R IR B 22

(R AT,

(AR AN ETE,

7(X)=E(Y|X,D=1,T=1)-E(Y|X,D=1,T =0)
—[E(Y|X,D=0,T=1)- E(Y|X,D=0,T =0)]
=EYYX,D=1,T=1)-E(Y°|X,D=1,T =0)
—[E(Y°|X,D=0,T=1)-EY"X,D=0,T =0)]
=[EY'|X,D=1,T=1)-E(Y’|X,D=1,T=1)]
+[EY° | X, D=1,T=1)-E(Y"|X,D=1,T =0)]
—-[EY°|X,D=0,T=1)-E(Y’|X,D=0,T =0)]

[EY°|X,.D=1T=1)-E(Y°|X,D=1,T=0)]
=[EY’|X,D=0,T=1)-E(Y°|X,D=0,T=0)]

AB2, DID %6 before-after comparison) 15k

EXY°|X,D=1,T=1)-E(Y°|X,D=0,T =1)]
=[E(Y°|X,D=1,T=0)-E(Y"|X,D=0,T=0)]

AB2, DID 4§ cross-sectional group difference )
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«DID TRHEHLA AT R

BEAIL S 2 IR -
EY°X,D=1,T=0)=E(Y°|X,D=0,T=0)

EY°X,D=1,T=1)=E(Y°|X,D=0,T=1)

ms<br b, DID #iH 3R AT PATE 5 1
E(AY°|X,D =1) = E(AY°|X,D = 0)
WU E X, AY BEMT D, BIXT AYO 2REblsr4in!
o EI S, DID At iR T ATT at the post-treatment period.

o= [ FXMFCX | D= LT =)= B(Y =Y D=1.T=1)
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o MBI N A BN AR (fRIEE L, & X)

Yi=080+8D+ B+ U;
Yd11250+51D+52+ﬁ3+U1

B3 A treatment effect
Yu=01-T)Yp+T [(1 — D)YS + Dylll]
= fo+ 1D + BoT + 33D - T + [(1 = T)Uy + TU,|
Z AR AT B AE
1,T =
0,7 =
I

T(X)=E(Y |X,D=1,T=1)—EY | X,D=1,T =0)
—[E(Y | X,D=0,T=1)—E(Y | X,D=0,T =0)]
=P

eDID i /& before-after comparison + matching.

o Jr A A2 B IS RES i DA DID (4 £ BE R PR
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2.2 Regression DiD

Yit = Bo + P1 Post ; + P Treat ; + (3 Treat ; x Post ; + v X, + e

Treatment Group (T; = 1) Control Group (T; = 0) Difference
1) @) m-@

Uh=1) Bo+ b1+ B2+ B3 Bot+ B B2+ B3

@

Post-Treatment Period

Pre-Treatment Period

(P, =0) Bg + ]32 ,80 BZ

(®)

Diffi C
@y B1+ B3 B1 B3

Figure 1: Treatment Effect
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TWEFE:
Yir = Bo + o + ¢ + Badir + 7 Xt + €4

«; : Individual fixed effects that change across individuals (state-specific characteristics, individual’s gender,
etc.)

¢ : Time fixed effects that change across time (e.g. year dummies to allow intercept to vary across
different years)

d;; : dummy variable which equals 1 if the unit of observation is in the post-treatment period (in contrast
to Pt equals 1 in the second time period)
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Xt DID )
oD - T XA e 2 H'E treatment effect (/NA[fEDL)
o NI I L, MU0 T ke AR !
oD Rfasz, Bl ib¥H A4 %I 40 fE4E compositional changes. #e/]iE i, &7 #E AL T #0140

program application, policy threshold, migration 4:4%. 4 treatment £ XJ /@& ™A, (H3L @ EHIX)ZE
R CEERE, S HAREME— SR R X — @,
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AT IR B LA K Event study

Yii=o; + A\ + Zﬁrxl[Dizl]xl[t:r]jLeit.
r#—1
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Figure 3: Tax Effects on Real Outcomes of Affected and Unaffected Firms

Panel A: log(Investment)
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Figure 4: Tax Effects on In(Investment): Listed and Private Firms
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Notes: This figure shows the coefficients on Treated X Time for firms’ investment, defined as

log(expenditures on physical capital assets), in equation (7) using both publicly listed and private firms.
The dashed lines indicate 95% confidence intervals for these coefficient estimates. The solid vertical line
indicates the reform year.
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Figure 5: Tax Effects on /n(Stock Prices): Listed Firms
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Notes: This figure shows the coefficients on Treated x Time for each time period (month). The outcome
variable is log(Stock Prices). The dashed lines indicate the 95% confidence intervals for those coefficient
estimates. The solid vertical line indicates the month in which the reform was implemented, and the dash
vertical line indicates the month in which the firm size was publicly announced through the annual audit
reports. The sample periods are from the beginning of 2014 to the end of 2015. The sample is restricted to
publicly listed companies, where I can observe their stock prices at the monthly frequency.



Bl AL TEEOE I T B RIS R BRI (Finkelstein, 2002, JPubE).
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INSURANCE =8y + fi(QUEBEC x AFTER)
+ BoQUEBEC + B3AFTER + X84+ ¢

Compositional changes in the treatment group relative to the control group in characteristics that are
correlated with coverage by employer-provided supplementary health insurance could drive differences
in trends in coverage between the treatment and control group over the sample period. For example, if
union membership decreases in Quebec relative to the control provinces, and union members are more
likely to be covered by employer-provided supplementary health insurance than non-union members,
this change in union membership could drive differences in the trends in insurance coverage in the two
regions. I therefore control flexibly for this possibility by including the X matrix of covariates in Eq. (3).
These covariates consist of dummies for union membership, marital status, gender, spousal employment
(conditional on marriage), age, educational attainment, number of children under 25, self-reported health
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status, full time versus part time work, full year versus part year work, personal income, and occupation. I
also include the provincial unemployment rate as a covariate to control for any differences in the macroe-
conomic cycle across provinces.
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o T HLASRRTT I ORI A B At oL

INSURANCE =8, + 8; TAXPRICE + 3, PROVINCE + 3; AFTER
+ X54 +e

fif R TAXPRICE: U[2R Ji T80 5 Je 1SR ORBS, JEER AR e 0, el B Ah B, il ) I 2 il By
ﬁiﬁ ﬁéﬁﬁlzﬁgﬁ}élgﬁﬁiiﬁﬁﬁ%ﬁ\ M BAFIEL, i RS br B SRR AR RO
BB o Teons ETHIBL

TAXPRICE =
{(1 + Teons ) * (1 — Tfed — 7—prov - 7—payroll, worker )} / {1 + 7—payroll, firm }

TEREAL SO VAT, J D1 27 1 SEIui MR AN 57 SEr BRI S 2 e, MAERCEDLG, %
e 1 FITHAMRI A 82 J&7 BT IS TH 2 Z ) 4%

TAXPRICE is then instrumented for using QU EBEC x AFTER. The variation in the individual’ s tax
price used to identify the relationship between the tax price and coverage by workplace-based insurance
therefore comes from the Quebec reform. This approach allows me to translate the estimated effect of
the Quebec reform into a parameterized estimate of the relationship between the tax price of employer-
provided supplementary health insurance and coverage by such insurance. This parameterized estimate
can then be compared to estimates that have used other sources of variation to estimate the relationship
between the tax price of insurance and coverage by such insurance.

78



Patterns from patchwork 1975 4, Alabama BRIP4 BALE] 19 2.

Yy = a + BTREAT, + yPOST,
+ 5TDD(TREATS X POSTt) + et

TREAT, ;& Alabama [) dummy variable, POST ;23R 1975 4 DA J5#) dummy variable.
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Probing DID Assumptions
}/;;t =+ 6TDDLEGALSt

Wyoming 1983
+ Y BSTATEw+ Y 7YEAR; +eq
k=Alaska J=1971

B85 Z AR R B[] B REAS SRV Ps common trends assumption, H[ SR A MATERE A treatment effect
A B TR B S

Yo =a+ 6TDDLEGALst

Wyoming 1983

> BSTATEi + > ~YEAR,
k=Alaska 7=1971
Wyoming

> O(STATEy, x t) + ey
k=Alaska

RXAMEIUE T UNRBCA treatment effect, state k IYSET RAM LT LML T 2 5 O
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2.3 JETPA\sIfyiE DID:

DID+1V

Jackson, Johnson, Persico, The Effects of School Spending on Educational and Economic Outcomes ——
Evidence from School Finance Reforms, QJE2016

SCEER L N AR AT IT A L M S A 2 AR R FI A TR SE IR, el 2l 704 20 tHh4d 70 4FAR
P12 80 AFACUIGH AT 1) 5 FEl <A A W el 4 e 5 RS 1) 224

FE R AHE

o B & P ERRAFAE 12 47 1) A LA R TN 10% WS, n RARESA AR Se s O 4R FRIE I 0.31 4F, TH¢
P2 7%, H A AR TIN B AR 3.2 AN 7 R

o X Tk BRI AR L, SO I BOR 3o B2
o SN ST IEIN S AR A B UGEA 5, AR A LB SR m BN LA KA
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At

TERZHON, 20 2 70 R BT, K12 SR iR eI My W7 B2 00 . ol B A 7
SR RAE B R O R UMLK TS , I FLAFAE 0 B e e M B ORI B, 5ot 4 P Iy v
H U B RS H G 2 AR & . Ny T I B/ AR % [ X 2 [V 2 S 22 5
1971 4£ 25 2010 4E 1], M Beie i T 28 RO RMBL IR R , I 2 M S0HE T S vkulct, cdbali i 3
TSR Ve T AL

— BIATHY AR W BUA RN e B R eV, KRE % SFRs s T 30 AR SEL, DA 22 RS AR
A, FFHISEE SRR S KR W B R KFZ B % % (Card Al Payne, 2002).

ORI, A M LB 28 H AR BT AN A ZE SRR IR0 Hoxby (2001) Frdig by, SFR Xf2rAe sl
S M BT

IO & G NGO il A A v st

2. B A G AR E R AT A AR o

) Jackson. Johnson il Persico (2014) P/, FHRuaIadeh JLAP B2k AL:
L BRI R RAIE RS2 R I 22 S AR, I BRI e S A X A2 2R S0

2. SRS (B2 A SRR R TUE S8 X I RITEAE 2D v SO A1 & e XA S
H R REAE RS NI AT 2 DX S

3. 55 RV RIRF 2 M B AR B S AN E R IVE IS G0 TR A B X B DL AR ) o
XISV RRH ) T A RS, S TR A X A2 XN 2
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4. fla, WA R B A 1 T S AR B8 0 OB B 45 R & AR =2 ORI S5 A S K
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Kt

WA B T A KRS R, FERFH S TR S R R Bk s (SFRs) BB 22 DA S —~iB B A
PR BEAF 21 A 4 ORI ) B AN 12 . B ST ik A 2RI, FFHALE M—A 1967 DA
J% 1970 4 % 2010 44340 36 2 X AR 40 2 A SO TR R AR - Oy 1SR TRVE 44 SC 1 A8 Ak 5 Bl IS ) 4 52
brsC i 284k, 57 T e R S A e R Iy 4R O YA S I R 2000 4EA9SEI0. T 1969 4
AR XD TR X G ERIGEA, A 1970 4ER9 N DA R BEL R R BRI P 808 . AR5 FFIX
S M RE 5 1972 4F- 55 2010 4F- 22 8] fl BC8 5000 EAH 142

KT RHIDICR I EER BRSNS (Panel Study of Income Dynamics, PSID), %R~
SILTEAR I A DR SCIe . BEAS IS 1955 4F & 1985 4F[A] A4 1Y) PSID FEARL L, FFEREEZ 2011
AR . BB T AP Ay 210 SERs (55— MIABEar 2 AE 1971 4F) Ry, FFHEF| 2011 4F b
EASEM VT IEMRAE . BT =02 "B AAE 1971 45 32 2000 4F[8] Frie i) )N 2 1 IABE Ay 21 SFRs.,
R gy n] LB Atk 5 1969 4R i< X FEVLIE,  PATRE SR T DX 5 B s 18] A8 A 7 A ) A AR P )
. DCPCSATEAELR o B A PR o B MC S5 A 1A A A QR I 2 DX T 825 S H R =7
B BAS R G IT . fde, AT T 1962 4F UM A 1970 42N\ AR B GURAIERdE , DAL H At o o
BORARRIE S (28 A isd ), Fe it AT s 35 i il

R AFEARMFER A 1,409 21X, 1,031 S EAFTA 50 M K EF6 PR X R 15,353 44141y 93,022 A4~
EE}\@%%IMEO BT AR EAEZREIRG, 1TE T 12 2 17 5 B[R SCRIRAMEE S, e AR mHm
B RS
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THTHESE

SCEERY H AR TR LR I U4 4% 2 2E 3 JE2p B S O B BCR G DRR O . R T — B X g 44 27 5
H S X e O B2 9 2 2 BN R 2 AT AR SRR T RS2 B AR P S T 98 (TR ERR S . Tiebout
Jo . AMEHESCGRI NS ), SHREA A SORAAMERA . it FRATOUEE A TR R Ay B R I B A
(SERs) 7R AL .

QEE A5 vk, SERs 1) B b 78K S H i X3 A0 S K -F I8 2 DX )4 44 27 AR A S K F 1 22
o ¥R, R T S g, AR XN 5T T > (Murray, Evans, and Schwab 1998; Hoxby
2001; Card and Payne 2002) . F|H SFRs H x5 A2 HAE MK, RIFEARSE HH b DRI 5% 46 2 DX T) s
ﬁ%ﬁ%ﬁﬂ?«: REX AR SN, 8 BRI AR 1) B SR SE R Al TR 44 20 A SO G S R B

RNV, o

BORSE

o fEMNIERBE A4 SFR AR 131 17 22 B9 N W ARTE SO SE N © 58 U SR 807 o X REI BAS B A% AN 32 B Y
HM, R HIAZEN R 2 E 1

ogjg'}‘l‘l‘ﬁ‘: Befin < SFR B4E 03 16 %7 B/ N AN AT BEFE O SE RN IEAE b/ Nagsibae . AR 2EASI o 28 5

o 1] DATE 1 LR ] (]2 DX B B2 i MR B AR BAS 2[RI URAE AL, SRASTIAS ATEUN R B 255 AL
oo R T AR LI Z [RIFAEAEEAE R R, R AR ) — 2R AR ARy X R AR A B
B BERBAIIE R B GE PSAEAL B2 DX G 2R 22 il 25 [F] — AR BASIHE LU B KA R 2 57, ] ARSI
FXBSR LR E S (DiD) At

o KAL)l B G [ A 52 AR 105 ] BE AR S MR SN R A Hfth 2 XA TE o X — ik
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T, A LB 42 22 S X SR R G — At . ok A [l 22 XX S ER FIOR 285 BB 2
ﬁ%%ﬁ?ﬁ(W%@ﬁ@)%@@ﬁ?ﬁ%%%ﬁ%ﬁﬁﬁ%@%%@#ii&%ﬁ%%&%ﬁ(wﬂ
-SRI ) o

o —/MEIMNAKEL L, SR AR [y 1 A S IS B IMARTE BN R BB TR GE . il
PP BN 3 (2SLS) XUHE 2273 [l UG Ae 5 Bk 28 B LAY IR, HCvb ) LA IS0 Fr) i 44 2728 S H e S
OB N A AL BRAR B

TR BE i B SFR AR X N K L4 44 27 A SO AR () dosage. (] #8% TIABE 1Y SFR 1Y)
DAL R VAR A 2-HY SFR 551 B R N 1Ry <2 B0, AT~ DX Ja) 5 A i B AN E R S Al TR
W)L, AT DA P A2 B )8 R T S R AR K- SR, AU B A 9 TR, TREE R AR T AR
FRPEARIRL, Ao —2% SFRs BN, i HAl— e 20m b . HIEREAS 2 — A LA, X
MO IR HER AT A ] — M Al SFR I A 2B AE 2= X N RIS AL . Sl b, (U8 % 8 A A0 5 22 W 51
BN SECE—FrBss LA (F4itEh 5.7).

7 Card I Krueger (1992) yJ5ik, it JLEE I =200 B HR i A AT E H BEAR 2 KRN 27 i 4F
(5-17 %) W P32t 3ot (AR fRIFRSZ ), PPES-17. A TR Tt iR a2 19 SER T 7= A= 1) 24 X
BAB S AR Ak, @i 2SLS T PA R R T R4

In (PPE5_17)idb = m (Exp,, x Dosage ;) + m (Exp,;)
+ U Csay + pa + po + Eiav
Yigp =0 -In (PPE;5_17) ., + ®Cigy + 0 + O + €iap-

Horpr, WAAL#AZ & In(PPES-17)idb J2/ M i 7EH ZAEBAS b #Y~4IX d BT B 47 B P19 27 A S Y
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FRA R 5] T 22 X E U, pa T O R T IR AL BB 2 B —RIBTE 22 57 (TCib e ais) , i
Az BAS I E ROV pp 1 Oy T HH AR BAS T RO, At i) Bl s DX B A7) ) A2 AT S A R TS I Ay
SRR A=A K PR ) AR A AR (. BRERIE R Expigy 2R iFEHRAZPS b R B2 d, FEIRBE a2
SFR i i J5 % AL B 2F AR . Evpiay ZTEN-HAEBAINZAE AL . IXAASEE N O (O TR BEAEMIYA BE iy -4 103 36
17 S e A ERIN) B 12 OO THRETENABE A 4R 001 5 5 B/ NN ) o i TR B 251 N A Ak
LHIL Expiay 5 Dosaged. Dosaged j2=#1X d i TIABe i #Y SFR 5HE SO A=A X R . XA
H 7257 2SLS BB LR 1R H [F] 7 DR 22 5 AR 2R BASI 2 ) ) OR 22 57, K 2 BA 7 5 i I [ A1 % e A
JE AT o Q02RO R A S S I 5 e Y BA S AR BN R Bt e ) T 22 P R A elesg (A
XTARBEEHAG) , IE2THE (2) HEIRR S FH2 IR (W TR TEOX R R IR ER ) o AT,
IR B EE THERIBCES R S AL (B5EAS) 5 BERIIEMTE K, ABAREL 0 K2 0. HENABE A/
SFRs [ )-5 S M SR A2 KGR TE K (TCiBFIE AT ), F%L & IAZAB A1 R BN R B P SR AL
B BERAEEIER, TR LA KA R B e MRS Bt B2 X (T BOE 5 e A sh
), 0 R—AEIAEIRAGTE, B T AEAMA R AR DI N4 44 2 AR AR S B BOR AR o

KA R Z —J2 Dosaged, BVl TARBe a1 SFR, B PASIFEEIX d 2Py sc i A8k . R Dosaged
B EEWEE], (HR] AGE AT SR AR B (s 1) 7E58R (1) Ao U 2 KA O 5 5 PR 48
Dt sz i AR R R A AR BT 2 S PR, (EASRITRX ATk, DABESR N AEVE R ZE . 22 XA 5 SR Pn
P SR AR B3 B A SR B i I TR — B SR 284 . Sl 1S ikt ) R T2 DO A IBOR AR el ]
RE B H 2 Wi R A HA A AR A T A ) 2SR AR, AU P TS i DX A R AL A T 791 . X HRBR T e
o DCHAAR A 7T B8 4% 50 i~ A SR I AT BB B A S 28 A o AR 3R T R e e i ) 2 T 5 3k
N TR T AR Ay 1Y SFRs GHEAAL, FE Cig "PEFE T MEIIMYASA . SE0E M ZE A B2 il 22
o XEATECREE MBOAL . SRR . 7 AR RS . R, LR BRI A
PARHER o Crap BAFERGG AL 70 - AEBAI E E RN, PAKT 1960 4FZE 4R DL H S FHRFAL (BTINAR 2R
NI PR ST E 20 UL ORURE) AEAR A A S Rk 55 fdis, Ol T Sy SO
A AT YRR ST A AR BRI ARG, Ciap W45 T BP0y 12 AL LR g . BEBe 2
Pl g AR ARG B ZNALE RE SCR . AR TSl bR T 2Rt BRI BOK
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WLt . JLEEE R TISEH  P A HORLEER R E R Bl . P B AT SO AR S 4 (Chay, Guryan, and
Mazumder 2009; Hoynes, Schanzenbach, and Almond 2012; Johnson 2011) . #RIfEIRZELEAR KX HIHE K.

XA~ 2SLS XE 220 A2 0 1 % i BAAAE 27 DX i SRR ) S R AR, X B8R A0 5 B s 3 A K
WFFE BT I A (5 BE R R T e — MRS IR B a1 SFRs f I [] 'ﬁ%i%a-ﬂ[ﬁlﬁi%ﬁﬁ%l:}:’ﬁéﬁ LTS

(FCIE AT ) o
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[+ Dosage
Tk AT ARG S AR A
YEBE A1) SFRs 0[] 38 52 384 i DA AL S b X ) 32 H e (58O P 3R B 44 22 S 3k, XA

Fil e S RS /e RIE, RBEH T SFR Z )5, AR RIEFE SOHg T fE2 i), X—&RH
KARRE 2R HX A /A2 1 SFR BOR

4 20
In (PPE5*17)¢db - Z Z ([Tidb=T X IQppe72,d=Qppe) " QT Qppe

Qppe=1T=—20
+ Cig + 04 + Gbrg + Viap (3)

Ty —r FRIAR 13X NAE 17 2 B B2 X7 S MO AR G RIS B, B, AT e K g
N 18 %, T = —1; QISR e Kb 37 %, T = —20; S e Xt 16 2, T = 1,
IQppe72,d:Qppe EH‘J%%Z d Y_JE 72 ﬁzﬁj‘ﬂgfkﬁsztlj Eg%ﬁm%{ﬁﬁﬂg@*ﬂﬁio

AR arg,,. ORGSR AR 2 A S AR
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TR,

LT A HABIAILEE_EARURY A X D B Akt 590 o 30 2o WL A 7 8 LA R (] RO ARDR S 7K F
FH R R ARRS A K-, T T3 e fi 2 1007 A AR ] 98 45 A s AR R 2 XK. 20 B

1. HEBR T 2= X d BN BT A s .

2. FpEMRBE A2 B SFR Sk B a5 DAY RAN G . (] B TR ¢ AR IR LA TR
SCH BRIy BaR  SEA TR AP GBI . X TREANABE A S, I RRE B i S = AR YA
AR (WHREAZ T PIEL) SikdAbear e RPGER, R EBCEET | AR g AR,

3. FAEE S EAE A RIRATEL 1969 4 (1 S REEWLANE R 22 KU & . (XN, TR
THRANEEIX 1969 AEFEIN A S A RS U 0 (S8

4. 1078 (3) hIgAE ez atn, 5 1969 4 K SE AP - O BN AT, AR5 oA ke
SRS (B SN A I S VN IR (5

5. IR A PR 1 P HEERIMNATEE DA KT O AR 4, T8 TIRESAERI IR BE ar -4 00 /1 10 501 15
% Z ) 25 SR P SR A ORI TR ERBASY ), 3 LT (a) ¥RBE &5 | ABIBCE IR/ 5 4
23, (b) SRR RAEIN N2 24 SO R AT 8, AR () B2 IXAEIN N a5 K RE N
VN T D g R @

6. MEMMERL LR F 5,
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4 20
In (PPEE’*”)idb - Z Z ([Tidb:T X IQppe72,d:Qpp6) ) aTvape
Qppe=1T=—20 T=1
5 4
+ Y Y U= X 1gues0a=Qune X Ira) - O1,Que . + HCiay + +04 + Obrg + viay (4)

F=1Qinc =1 T=—20

Spendg TR e DR E IR TGS , 2T AN B LB EARCLRR 27 DX i 28 B B A0 | RS ) = e S AR
LRI, XA 2 B TR AR IRTA B ar @ BORAR ()1 10 270 15 2 Z [y N, FErpr i Az (b £
A d B R R SO AR XA« AR R B RCRE AR S KT, TR [R) S A e 2 X 22

IV o

AR [ 22 Y e n] BE AR 7 U X (Hoxby 2001) , I HF 2 58 AU B T2 Iy 32 i
FICA K (Card and Payne 1999) , i fJ 5 T B SN2 XU A KPR A Mis SR B 77) B n] fE 233
U5 B AR [ B B S KPR X AT BN AR A o DA T 3 B A4 0 ) e A A TR A
Ab, AR D22l T2RUT R (3) BIFERITT, AR Qppers,o d 5738 B — > B—1)
JUA R, WA Spendy KT 0 MZET 1, HIMEET 0o XAEARZR , ARIETEHAR N IR ) S 2Y PO g W 43¢
AU KR 28, — A E RO R I & e m & Py s g . R =70 Z RN my 7 X T
~HTIABE 21 SFRs Mg SCH
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High Predicted Spending Increase (w/ 90% Cl)

Change in Ln(Avg Per—Pupil Spending, ages 5-17)

LN I B B N B B B B B BN BN B B B B B |

-6 -4 -2 0 2 4 6 8 1012 14 16 18 20 22
Year Aged 17 — Year of Initial Court Order

Ficure 11

Data: PSID geocode data (1968-2011), matched with childhood school and dis-

trict characteristics. Analysis sample includes all PSID individuals born 1955—

1985, followed into adulthood through 2011 (N=15,353 individuals from 1,409

school districts [1,031 child counties, 50 states]). Sampling weights are used so
that the results are nationally representative.

Models: The event study plot is based on indicator variables for the number
of school-age years of exposure to a court-ordered SFR interacted with whether
the district is predicted to experience a spending increase due to reforms
(Spendy. > 0) or not. Results are based on nonparametric event study models
that include school district fixed effects, race x census division x birth cohort
fixed effects, and additional controls.
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BEG 34 S

TABLE III

OLS versus 2SLS EstivaTES oF CoURT-ORDERED ScHOOL FINANCE RerorM INDUCED ErrEcTs oF PER PupiL SPENDING ON EDUCATIONAL
ArTAINMENT: By CHILDHOOD POVERTY STATUS

(D

(2)

3)

4)

Dependent variable:

(5)

(6)

(7N

(8)

Years of Education

Prob(High School Graduate)

OLS 2SLS 1 2SLS 2 OLS 2SLS 1 2SLS 2
Ln(PPE 3)age 5-17) —0.0763 3.1600%**  3,1488*** 0.0216 0.5910%*  0.7053%%*
(0.1474) (1.1327) (0.7906) (0.0278)  (0.2858) (0.1436)

Ln(PPE ) age 5.17) % low income 4.5899%#* 0.9878%***
(1.2072) (0.2744)

Ln(PPE 3)age 5-17) x Nonpoor 0.7156 0.2470
(1.3193) (0.1757)

Number of individuals 15,353 15,353 15,353 15,353 15,353 15,353 15,353 15,353

Number of childhood families 4,586 4,586 4,586 4,586 4,586 4,586 4,586 4,586

First-stage F-statistic N/A 15.62 20.25 20.25 N/A 15.62 20.25 20.25
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3 ZelkMHE %48

3.1 fabdbriEir

o RUUEM: FEHLAR = WE E(x:) = p, BIEMYERTFI 21,20, N

Tn —p E(jN) =K

o PLURIREEE: SR R 2 W B(x) = . Var(z,) = S, WA

NG (‘””\é“) —a N(0,1)

BN
T —a N (E(3,), Var (2,)) = N (M, %)

o ST ) 3 AT HAS R DA BR E BB Fr b F5 AR, ROANGEAE o EAA RAEIE S, Var(z,) $EAHA
B W, BT 20,
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o BRI CHIRABRIITHE, v Fl z EA DAL

yi = Br; + &

1
LiYi n 2. Li€i
b:Z ?2/:6+an 2
in gZ%

o[ AF I, REAGTIHRIEDR s.e.(b) WIEFERIURT 20 Z AR K .
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O UfEE Var(sle:) = o0 WL, H Cov(ere;) = 01, ANEGERERFR MR Jr 245 . XA TR,

AT
iVar (Z :ve) = 102E$2
n2 -1 n (]

o? s?
Var(b) = Ex Q,Var(b) S a?

o Ui Var (g; | z;) WA AHMIE, H Cov(gi,e;) = 0B, MM AIFRAERFR N 505 75 R fdtbr iR .

%Var(sz)zn x€)

Var(b) = lw,\fm@ = Lfcé
" (Ea?) (> a?)

o Cov (c;,¢;) # O W, FREE—BBEMATER SN ATRER 2, (RER SRR, SR %
HRaE bk
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o KAEAPRAESRAVEH R0 KIS AT

-%%%@ﬁ@ﬁﬁﬁ%ﬁﬁ%ﬁ@%@ﬁ%ﬁ,%ﬁ%%%ﬁﬁ@ﬁZE,%ﬁﬁﬁ%%ﬁi%ﬁ%ﬁ%
£

o T 5T S P T A HIE WL I A A E AN 2 a0 AR O, 53808 Sl SRR R S8 E AN 5 T A2
FH R BIAR HE R AT AN 2 ELSE AR ME SR B — B Rt KPR AR R, Bl it i — ok ARG DALR
ik, (HERTEARE R 2 2R B H RS RN A 7, BT IR R AT T BT SR BT R R
FEARERIT AR ZE (A IRFEA R BRK) «

o 57 ZE RSN IR v DAB AR A 9o — 2R RITBIRELR” . AE R SRR R BRI 5
BRI 57 e — DERIENE - U U AR BB 2 s TR AL BNy, AR iR Y R E %L
R R ITE R
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o RN ANEIRVEE E RV HISAI - AR R R IR S, X 58 AR P!

— [8 58 Y S AR B, SRR . X R B R R RURAR SIS, R T RO ) Y
PR, BER P LRI, UM AS BB UM ¢, BT AR & 25 14 2 5l 4%
BRANEL, BRSO 5 T

—AHE, PRI REER MG, SO . X MR MR HXT ST T S —— R @ R 2 A I,
BIHCAS J5 2 TN ASAR BAH S PR B 75 P A
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o518 ciep, 1 FUNARML, ¢ FURIKIT, p FORE Ny, WERARHEREERENWOTZ 1,

J7 ZEH R B

€111
€211
€321
€421
€532
€632
€742
€842

€111
X

X

€211
X

X

€321

€421

99

€532

€632

E742

€842

Jir B X I 2l 17 22



o WRARMEGRIRR BN 320, BTl S R Iesh i 7 2 Wy 285 M iR st

€111 €211 €321 €421 E532 E632 E742 €842

€111 X X X

X
€911 X X X X
€321 X X X X
€421 X X X X
€539 X X X X
£632 X X X X
E742 X X X X
£842 X X X X

UL, RZGBE, TR R RSO , AR AR
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O F BRI i, HP  FoRIT, d LT, BEHE 3R N EA RIS L I [ AT REAE ¢, [R]—4T
M P ERAS [RIA A B P sl 02 [a] AT REAH O, A W22l I B8 26 (two-way clustering) FaflARME 1%,
HEasmikize

€111 €211 €312 €412 E521 €621 E€722 €822

€111 X X X X X X

€211 X X X X X X

£312 X X X X X X
€412 X X X X X X
€591 X X X X X X
€621 X X X X X X
€722 X X X X X X
€822 X X X X X X

PERHS RS < AT LR R AR R B
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o RISTRARHE DRI BB e L “287, FENMR, FOMAM K . I3 — PRI HE DR A A T 8 B e i X
R, AL B AR AR SRR B T T e SR P )k 3 I 1) 4 & ) Newey-West
PRI, ARE PUIZ ) AR S A 7] i 3 S S B O o

eConley (1999, JoE) &) it 1 T S Ak i AH 914 (cross-sectional dependence) (1) fa bR . ARIEHF
G ANE, PR AR TN B (R RO AH e M T RE SRR B ¢, T RE S ATTIE A k.
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3.2 " EM

ofl 23 (mediation)? D AIREEZ Y , AR X 4kimi@st X 2 Y, XEFR X & D
oY fyp g & (mediator) . QIR D XY WA EHIEER W, PROAEAT Y, WER D XY GEHBSE W, )
AARTEEH ST

Y =ap+a1D ey
Y =00+ 0D+ X + ¢y,
X =7%+mD +ex

A it
a; =B+ B2
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= RO AT DR . AT . BURY: . st HBUT H RSO AR iz, TS0
HEA BRI = L R A ] DR EE . (H RSN T REAL S 5E -

= HNROVAGE: D XY SRR an, B D XY BB 81, BN R n] A5 (A3 .
(H YR AT B B R RO By, BEENTHL, o — B, ERIZIT REMEARER B R REL B, 5
7 IGET R, B ER LA oo A1 A1 BIARXE R, (B — 21 e F-BL,  HLdn Sobel 1. H BY
REFXEE,

=4 T AR ROV KA, BEARE X FRAE D 20 Y 135E (channel).
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o fr AR SRR R HE B G & 7

— A RO AR AR SCE A PO BRI 2 75, X Aan T IR B — 28 AR IR AT /Y
BRZE LESMEEMA RGN, ASGXEE “g5m” Xf “RM” K285,

MR, SICEE, [ EReE AR S A XA A O o A Rz i E T SOE (Bullock et al,
2010, Journal of Personality and Social Psychology) .

—fBE D 2 —FhEEPLT I,

AOLS Cov(ayz,ax)
2 —p B2+ Var(ex)

Cov(ay2 ,sx)

AP =y B1 — N Varex)
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oI T2, WK Covley,,ex) # 0, W B Al By #ICIET OLS 458 —#fhiit. BEAESLEITEF, XERE

W R TR HEFAERIBE R Y X AR R & . BIELEREL s b, MR L Rext D
PEATRENL 100, ANJCYEXR X FEATREAL T 1. B2 e X 5 .
D—Y D—Y D——Y
X X X
I |
£ £ £
FEALSLEES | FEATLSESE 11 S 25 11

o X HSLE BT “Uaiil” pyM G5 2 D 2 BENL TR, ARG A /T AR D XF Y B R%L
R, 4 X MBERFHS, Tk — BT IR .
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o AIIEAE “REALSCER I7 o (PR X WRBEVLTHRT) . ARAEAE D R A S oehl:, BARMERG TR

ROV
X X
M =/ \62\: 2 Y= / \%: -1
D Y D Y
5] b

subgroup A subgroup B

ol A M B IR BRI N 4o 2 PTAREA =, W 5 = -5, By = .5, [IFEFBHY OLS fiittH
Ba -1 = —.25,
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o LU RN FTAE B

—Newheiser and Barreto (2014): Concealing a stigmatized identity (D) — perceived self-disclosure (X)
— evaluation of the interaction (Y")

—Dubois-Comtois et al (2013): maternal psychosocial distress (D) — quality of mother-child interactions
(X) — child-reported behavior problems (Y")

—An et al (2016): natural elements exposure (D) — depressed mood (X) — job satisfaction (V)

—de Moor (2015): politicians’ perceived willingness and ability to act (D) — perceived effectiveness of
political participation (X )— political participation (Y")
—Goodboy et al (2016): school bus driver bullying (D) — job stress (X) — anxious driving (Y")
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o ULl W, FFABBITE, BHEAAEE S miHE H IR AR ETER, AR NIZBIITH AR,
2B A R ARMEDF T 5 H 1 i FoRLRE A 9F 5 T B SR AE 1 18 0 PR R GRUA B % 9 Y Hh SC28 B o S
17, ARAVGR TR N NBHRI T . (HEERMi e, St T A RO Arid A g i S b
B Jie S o B 1 4R
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o HAONAR IR H A2 5% D X Y By PRIR K AR il X XARER AR, XX DXt Y iRk
AW — R, HEARRHDERUE D XY MPERGR! SAinil, £Y X D fEIF AT Faae
B, MEREKM D WAL TR, XAGERAGHICIEMER D XY BPRER KRR A
FEOA, HA At (AR T H9IE) A MR E, (EIN A e OR R 5E PR G JR il — R
BEPERRSE, ROEH FmET!
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o {1 Z ks iz i Mo b s ik B 7 dnfuf 18 7

— ROV A R PR, U D X X F Y MBER KRR S, VAR, X XY BRRER K R AEH
W EHREW GEH BN R PRSI ) HARBI MR S o TR T4 =07 B i WL PR 52
BB SO Ry A oR, REIGIERIPT IR S D XY MPERXARCIRA S, WP AR
SR IRINE, X0 2 SRS B Dy SR AE 4 SCHIR P AR DL 2 B SR A
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=4, IR A ROET, B T EIERERTT D XY BIRSR R AR Z AN, i BIE AR D Xt X RA
RRR, LXMWY WPRRKR, AR —RICEN TR, M = mCEN TR mH, R X
JT AR RN R, WPRAIL D XY PR Tl X AR AR AL, AT Y,
B X @ASEa I, R AT ARArd! ik 2 HARY D Al s Y A A0 24— e To R .
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o WA EUL, BFFE A ROV R TE R A X, (HAEIM ORI F, A X B H A 20205 Tk D
MRERErE, X BRRAFd i A f o — o JLSRLR R X 2 A — R PR AR USRI, — 22 JL I e 24 1 R
BOVHVE I IRGE, X A e BF T B B AR AR L. S, EREYLSCIRBEISH, AFHREBIMER X kA
BRI, FrPARHE R A RBSC T RE, (HANET A, RIGEQL, e AR E.

-
D) ( Y |

\\‘_ /\/:X / J \ & \/ /

\ /

TENTERIZE E Y X TENRNZER X

/' "“\ a ﬁ\

.-'
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o MBI ARG S , AEBEATESE A . BT AR P IHE AR, —Fh R LS R R — B
—H X, XX MY PREAAT B, PAET AR IERW R ERIER T RN E Z B R R, 2R
Ja & DX X pgm (B8 X [BlHLE D &), AXRmiE, s 2 E 0K e RN 2 AME B A TG
YRR BB Y . XREMIBI T L B2, i Dell (2010, ECMA) &3 16-19 42 FhE 1Y mita #7745 H
B (D) SECUREREEHERFASILE LK TR (V). BMHERSCGES 417 “Rrgsg e e HRE
(Channles of Persistence)”, RF# flRREAR B MR A AL (land tenure) . 205 F11E B 55 A FL i it
4. TS 5 ETMER R E R R (X), BIPCABE TRERAXMER, 21X X gy
WY DIN D REBSTERT X ZHNEEZWY A HEST .
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o {7 B /RGP A O R S R LS AE A 2, 7

~HEESCER RS Y Xb D RYENE, SRISMY X DA X RyEIE, RIEAEI D RREE TNV
WIARTE, FWRE D XY GEIEEW), VARIEIE D Xt Y iRRRR, X A% B fg?

— X FPECE RS IR TP U A IR AR AL, (AT R SR BSA AR R . F5F Nunn and Wantchekon
(2011),

115



+ WS R AT RE R ANTRY N DAT AL NERR R ORMEAESO SR r 23 s sk ) .
+(EAA W] RER AN 5 HEERRAAE M A M AAERREAE

+AEI TR RS R Rl ok, BRI RI AR R B, AR O A BRI RCR 215
SEAPEEFHIEARRE TR .

g 1 EHIBUN TR (X BN I E AR D R A )
WS BRI M. fET

CFAER . R IR AR A IS

R 20 P I E AR Iy S A2 ISR S 2y WSO, AT (1) B2 o o L AR ] (S AT AR (Lt
TR RS AT A PR R A & ) o

e 3+ Pl ey s b B Fa R s A0SR S 5 W S, AT TR 2 ] B At SR BRI 1) il (AT AR
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BT, XAMBERE SN D AR Y o — N RMERNE, NS A SE R e, AR S i A
AR XA ERIE, KITEAEENE A RESE AR D R Y pORI e (e “EEZW”), hItuiiE
EMIERATRERE M B X D 2 X 47 AR XT D WHEN T X WEEE 2P LA 5E 4
AR . X, Y RN D AN X BRI g SpRAE “horse race” . XA “H KM H IRV KK
AR, Sbr o2 RS IR R K AR IE
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3.3 PTIROY
ot 2 )& Vi% M (moderation) ?
-D XY Wb malE X BRI A2 A, FR X S D g Y WA AR . PR R AR A e A IR A -

Y HIEAED, X fMD-X &, HXERIN SEM.
=N TR AROV XA, HALE X FrfE D 52y Y L (mechanism) .
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o VI FOM RS RS PE S0 . DR HERT S & 7

— PR RN S SR AT o

—%m%%@% YRR X 20— LRRE, MY TIEEEAD N X =0/ X =1 Wdl, HI
D - X B RRoHe 7 VAT Y Xt D iy D R ZER . 2 X FELAS R, XA A5
iRECER X

= REAR TR S A, (BRI AA EHR B 2 AT &ﬁﬁ fﬁ%%ﬁ%%,wWﬁﬁﬁ%
HHERE, BTEI— DSR2, BEE LB RIRREA R T E S THH T B
P, H AR ECRE
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o FF SRR N T B I R SR B — M, SRR R R TR, S — T
AR, XFFREHEA 2. WA ABTF/ MR GE (D) X FBEM 55 AR0L (Y) 152, A BLE A B
HEIB AR S TEREE GBS . (BN FE MRS (X) 740G &2, X1
G RN A E PRI B IR R BE AT, FERI B IR MR BE PR, s AR A B A
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o (HAE P SCHES L, KRB RN TEBIOA, EERIHZ SMNETHRAN UBAEE, bl et iy
A HIM— e R AT, POERER TR 4, A B R BIERA T AU, AN T SRR E AR R
W, SCE R — AR AZ N XA R B ARIRSS 100 e B 0 A B E 0 4 P A 2 ok o B PR G & i
7 LT v it A PR G FR AR IE !

oHMTAM T D5 Y M, HHAETK DZY WK, nJAERLE D Y fRA~ B AL sk
XA D Y BYRR R RETIUE, IRUERZ AT

L8 — D gy Y f93ie T MRIEXAENE, D @Ml M g Yy , 3 Bl ARG M 7R
}%‘ﬁiéﬁl& (subpopulation) (e, TE7—8 T BRTALELE, & X = 1 RRFEM, X =085 A
F1E M,

248 X = 141, D5 Y WG, TitE X = 041, D5 Y MM EHERE 1.

BHRERE D 5 Y M RATZA MRS Y 20y D iR PERPNE R, s A IRE R FI & D
MY fsiee f e Co ARci MR ENE R sBle CREMREMMALHITE X = LA X = 0 4{FH L
HE5e, WARFTEERLE R e C AMGE. A0, FRAINZAE X = 0 ABWERE] D 5 Y WK1k,

4N, PIAAET D5 Y BRI RIEEAAE, BAE X = L A e rEEsR, RIAEXT Y By ml 4,
D W RBAEE X = VAER, HARZERESI ERE . XNERITEDATPAG, D 5Y KM
Age e R BiHe C ik iy, AR CIENVIZAE X = 1H1 X = 0 5.

o1 Rajan and Zingales (1998) 1, Gl &KV (D) S4priik (V) 5K, OB G RlA e 45
SRR, HAER T Al Rl S L Y SNSRI R 295 (M) At fiet 7 il dioxX — e (T). 3¢
EARAT A, — AR SNRE AL (X) BTk (FF7E M), 5 — AR SRR S BE R AR Y
Frl (RFEM) , KBAEXA TR A IR v Rk K- 5 MRS SR BE R SC LI 2, R4

121



Al 5 JR KT ST M K 2 T 6 e 9T AR AR R O 4 ) e 25 2.

o ST K2 R SCE  RE R O A, TS % T e R T SRR T e (i
R), WA ENHEARAEE (TR IG5) AMEmemERAZTHE (e C), AR
16 R AU C AT AP HE R I L8 % R P OB AR, 25 MARAERN 7 38 T

o [P X A BRI RGE, B A RIMER, JUHR X A% DEY #n. °

IR X ARG T AR E 2 S, ALBRAURI B AL AG I B #EAE AL (compositional change) , i HAFBGX MR R A Y MK (K
TEMEN T ), I8 Ak B O LA P-4 95 A PR
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o I FI AT AL P A /e R ) S — B SR AR 54k & B9 conditioning variables #l conditioning strat-
egy, BNFRE|SENAM/EEEER, AEEXZmEE . WEE. #HE. FRtatr et T rn—
FALHE N ZE PR/ VR REPER BB, RIS ii2 4 PR SR AR B A mT B8k & S Bl R AR s A O iR 1 2 ) o
FE IO M, WS AP S e PRI R TR BRI, IS4 R SRy Py 2B P /i B BT AR AT
1E, (B2 /DUERFRA T BRI RUR 5 B @ AEAE Y, 75 WX Fh o 2 & A A 2 R 3
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o (BN AUV Y] 1, Toyksg et “FRFMEE” X —-FEIROMRER “hER G235 IFENE
P/ R (VS E Sl KRR 736950 i, RERHS), EEHMAIZINE S
E AN (2GR 2 B B0 L BT RE S X T s KPS 7 XS5l ARG 2
BOS PR, (BB SIS m MEE SR AR, PRI IERY H ARk ®) 1.

o [, TEGREVES KRBT, Touksg el i m PR EEE =N R &8s T AL
VAR AEFNE ZEARAE , AEATI SR T REAFAE i) oy AT LR M A B R AR ), A e i 25425 0 =F = AT
FPE BRI B TR A AR SRR A B B i ATl A S5 7 X S Rl DA 4 R o 2 Al
SRR LR LIRS AR P Re, (HA BRSO el A H R, RIS IERY H RIRsE] 1.
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o X W1 Jm A FRATT, FPE AT R R AR SRS R T B, (BRI B B, ECE AR
— A UARE IS ARSI BRI X AR AT, IS AR E RIS R RS ISR (B A il
SREEARTE) s an R A B e SO AR S, IR AT ARE B R B RN I /INAN TR (R A X 4 )
%KK)IEE/)J, Wz 2. AR5 TR R Y ) A2 DA R LI E AN RS . X5l 2 R SR HE W B e 61T (theory
driven) #)2r %,
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BUEREAC R IR, RE B T RRE:

log(y + Ay) —logy = BAx
log (y *yAy> — BAz

4 Ay — 01, RIEZEH 2,

o (52 ) =1os (1457 ) = ()
og( » og L%y ”
JrDAAR « 38 1, XA v #8901 100 x 5%

MR REAL B2 log(1 +y), WIHESEIRA:

o (w) o (ﬂ)
& y+1 S \y+1
FITPA B BIET & SUNFRRERL v + 1 35T 100 x 3%,
TATXAHFT R, v FTIMEN 0.136, FrPA v+ 1 38R 100 x 8%, ANREVTMLIET v 3017 100 X 5%,
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