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The Principle of RDD

frmEldigit (BEFET=EY3, RD) ERTUEKFEREHEN o E, BMEETEESNN
i, DID # SC #F T EREHRERMEZ=RIZM, RD iHHNNELETE W, 25— =/IEE
PR ERRYIR I o

RN EE X; FIMRE TEEXAVREDEER,
W Il X, >c
0 X, <c

BAIR X, B1GDZEE (score variable) ERIREIZE= (running variable) , ¢ Al (cutoff
point) ZYH{E (threshold) .

flan, BFERIARM. BURRIESRIRIE (W) FEEERKERAN (X) RTFE—IKE
(c) . MRFENE (W) MEKESATIAGHR (X)) STE—KE () .
RD 121TRIRZMERISE

o« ERTRMHIMEITOEREB S/ X, LEAT B IERT R T <R RYA IR 2 Bof i BEAL .
Itt RD IRITAF R Rk o EENIE, ENEZIEN 2.
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RD i%i+5 TAISMEG: 5 RD
RDD and ATE: Sharp RD

RD 1T EI2RZTM, IIME=E LRI RD (sharp RD) F89T4A.

Sharp RD 218 W, FIBESSERRMEX, #EEREMME ™MAEIRMITANIZRI D EC, S EMHENRIZ&EM RD
(fuzzy RD) , ENBLEMERIRMITLEIERSES.

%JF sharp RD, X; = ¢ BRI FLIIERAN R AE X
tsrp = E[Yy; = Yo | X; = c]
= lim E[Y?™ | X; = x] — lim E[Y?™ | X; = x]
xlc xtc

Tgrp FIIRAIFGZ:
o ELMFRIE (continuity assumption) : E[Y;; | X; = x] # E[Yy; | X; = x] B x B9ELRE., (Hahn et

al., 2001)

MEEM BRI H, HEMEMBESERNONEERE X, = c IARSLERRKETH. TN, HMTEREL

HEYRNEDRE W,

ETESERIR, BATAIUEMKRAMBFIMNE (ERE) FRBSAMRFSNNME (L8BAH) K
ERRAENEELERIEITE,

Hahn, Todd, & van der Klaauw (2001). Identification and Estimation of Treatment Effects with a Regression-Discontinuity Design.

Econometrica, 69:1, 201-209.
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Abadie & Catteneo (2018). Econometric Methods for Program Evaluation. Annual Review of Economics, 10:465-503.
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Figure 7

Regression discontinuity design. The outcome of interest is 1'; the score is X, and the cutoff point is ¢
Treatment assignment and status is W = 1(X > ¢). The graph includes the estimable regression functions
(solid lines) and their corresponding unobservable portions (dotted lines).
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Nonparametric Estimation of 7

N

e ZBE(hIT (kernel density estimation)

B — 15 (bandwidth) 2> 0, RRIEE X, € [c — h,c + h] RBTME 1,

obs obs
Z 1. X;€[c,c+h] Yi Z i:X.€[c—h,c) Yi

TSRD =
zi:Xie[c,c+h] 1 zi:Xie[c—h,c) 1

XA ERRFAZBEMITII—MTHREN (RAKATEAZEEREL, 1M1 Imbens &
Lemieux, 2008) . ULbfhit=ERIEITHRER h 9% MEREN, WETRIE,

« BERL&IEEIY)A (local linear regression)
BT ¢ ZAMMBTHER, B (X, — o) 33 Y #{TEY3:
BT YO =a, + (X, —c)+e forX; € [c—h,c)

MrsAM: YO =a + (X, —c)+¢& forX; € [c,c+h]

A~ _ ~OLS _ AOLS
M Zgrp = &> — A,

Imbens & Lemieux (2008). Regression discontinuity designs: A guide to practice. Journal of Econometrics, 142, 615-635.
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Estimation of 74 Using Regression

BeA 1t o] AR FE S MERVAREN] tqpp FHIT(ETT
Yl,Obs =a+pX;—c)+ W, +y(X;—c) X W, + ¢

X TRE,
a=E[Y,| X =c]

p A p+y pARREAMMRE, E, Tgrp = Torss

LA AR ZHER L E BTN XA AN RS BIEMNEREEFT R W, MMAFEIELR, B3 (R
[REFT) BTZEGEIT, BEfs%EmE)3 REFER) BTIFSMEIT,

AR EYVFNEEFRIZFTEERE, XFRERMAILAIIAN X, — c NEXI, ERFEITENE, MA=IRMU
ERDERARTH, BXRZZE Gelman & Imbens (2017),

*FUIRIF RN FE R, A5 ZE Imbens & Kalyanaraman (2012),

Gelman & Imbens (2019). Why High-Order Polynomials Should Not Be Used in Regression Discontinuity Designs. Journal of
Business & Economic Statistics, 37:3, 447-456.

Imbens & Kalyanaraman (2012). Optimal Bandwidth Choice for the Regression Discontinuity Estimator. Review of Economic

Studies, 79, 933-959. ,
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Graphical Analysis

RD 11T HEEEAM 5 AR < —= FI BT — LB oA @t B9 BN R B T,

SEANERSHRE RD plot, XE— X UESENRIERSHE, BNREMNER VX f—EKX
BRI EMSRENEARIL,. BEREE:

- WS c ZAFNUSHERENMY K, M K, MEXEEE, HTESMXE L NEARS;
o HX X, BUBETEX(E k hEIME i, ITEEMMLER Y™ 0991 YO0,
. BEA YO EEXE k BITRRLL,

1.5

g It AR S

: Angrist & Krueger (2009).
: / Mostly Harmless Econometrics.
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&H#A RD
Fuzzy RD

f£ sharp RD BIRTE T, FRAMEMIRMIIIBNISES, BNZAH X, WERER, W, = 1 MR 0 30 1.
Fuzzy RD @33 iR EMIILE, BIAT—B ARBRMOE, BEHE TEOEH
imPr(W, = 1| X; = x) # limPr(W, = 0 | X, = x)

xlc xtc

Sharp RD B AZBE fuzzy RD BN—F455%1E)%, Bl EXNFBHEBR Z2ZERN 1,

Fuzzy RD 12115 X; = ¢ WREERFIIIERAN (LATE) EXRH
erp = ELY); — Yo, | X; = ¢, iis a complier]
lim, . E[Y?* | X; = x] — lim,, . E[Y?* | X; = x]
" lim,, E[W, | X, = x] — lim,, E[W, | X, = x]
e R B ERIR BRI R
« BN (monotonicity) @ Wi(c) 8 c BOFRIEMREL (RTETE defier)
Complier: Sc <X, i, W,=1; Sc>X 8, W.=0

Always taker: W, =1
Never taker: W, =0
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Estimation of 7

AT tprp, RBREIEEXFUNRRFZAFIHERN(GITE., £ sharp RD BEITH RIS EKE!
THFHEShItE (REEMSTT) , XENAIMARFENGEGITSE. BEERXMAERERK.

BIFNT AR RARBE LR TEIT. MaE—%, BIENS c LARNUNTEAZEEE
J=F

MR MERTE: V> =a,+ X —c)+¢ forX, €[c—hc)

B aMERTE: Y =q,+6,X, —c)+¢ forX, €lc,c+h]

M EMNETE: W, =a,,+p,,X —c)+¢ forX € [c—h,c)
HeaMLETsE: W =a,+5,(X;—c)+¢ forX €[c,c+ h]

~OLS _ AOLS
Uy > — Oy

~OLS _ A4OLS
Xyr awf

U_I\U TFRD E/‘]{E-ﬁ_%% %FRD —

A AE R FERIEYIRE:
yobs = v T Oyl ix <o)X — ©) + b (x5 (X; — ©) + W, + ¢

l

KA 1 xoe) 160 W, WTAZEH 7 #17 2SLS & HBATSENERA Zrrp.
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Lee (2008)

e FEXRERIRINERFE R ESFERBRENE

de 5 .
=2k

==
=

FPAXKIAH—R NG, WAEHAMRE,

F IS (Congress) D RMRINRE (House of Representatives) 121Xz (Senate)
R AOLEfIX 0iEX (B TMNEDE—MEX, IAEHB45MIEX) , M

BMEHRITREME,

S RAM A BMUHTIAS, MBTRIZEMBZING (FXB100TXE) . XRE
BAANE, BMEE 18 IINAFENE (B TMNBRRZHE—2)

MBEBOREMARNEEH 0, 130, EaT

1O 22 B 2 AR M SR - 2RI IE A

ZTReZIE (Fig, WESEHEIMAARIZABHRITE_RIRE, SENZES
k) 5 BEfiNERSEHRZSHREASIE (FAERKITFE) .

2022 FMIRGER -
« PR BER 51 v.s. HFH 49

o« NP BER 213 v.s. HF%H 222
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CNN Projection

Dem I Rep EH
Win Flip Win Flip

NN

RIX PRI E SR B EE 435, B2
EESTEEHIT—
B0 E2022 F X 55,
ZRD T —NE,
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CNN Projection

Dem Il
Win Flip

E/\thJ:EADX'H:ﬁ'ﬁEjJIU
RAOEE, REAOEEER, l‘l‘ﬁl”]ﬁ’)l‘liiﬁ T ECINEEN

WE, BIMEETMSEBINT —

13

Rep I ] 1

Win Flip No election Runoff
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XENESHRESE (RBIME)

» EENBFRFRAAFEALRN, 2—MRMEREREESE,

« B—IER-EIE: UNABRMNSHAMEISHERENRTARKRE. REAIRFE SIS R
EABITIRE,

« BIMER-EFEARGRSE: EMAEEFIRENREAMBRIKSESE LD ENBINEL—E
HENRFEN, TEREFEAE—ERBELSHAMEIES,

o WFARZEMAKR, MIEMNEENDHERIEASTRIZMNAEREANZSG (“RER
1Z”) » RAAETINMNFIZERMN = D EIREFE AL AN ENEFRIEA.

« EHEARARX

o BPMANERFEAAIN = IZMBIRINBINEE + 2 (S WERINFEE)
» EERMSELETSXHAST 3 TidEA

« MEZEHF 435+ 100 + 3 =538 MMk AN, BEHEI DA IRIEABEIRGEIT XY 270 =
ZFgEH 1k, NRBETFXNTER, MHMNRRERTY, RXEBIEELRN, BSNEIED.

« EEARNLFEZETECHNREIK (BTMNARNERER) , BRAEERELI (20165F45E
RN ERMIMAESEF, B7R2EFATRTBCSHEIK)
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AXFRABFEMNE (incumbency advantage) f8EIEZEH, REAFMMIW AR RE—TRIKGRES
RERAVIERZM, FLAFEARRIGMERIEX,

HHEER, 1£1948-1998 &FiE), AKRE (EXAINAMERIR) FTEIRIEATE T —/RIEEHSHIEAIEER
—EIRIFE 90% £A, MENABRSERAEENMRBRITESON LR, (EXENFHAEEERR
BARBRMBNEARRR, BAGXSHEENEHRIT T,

BT EEEHEMZESNENENSEZERRR . BR=FErE, HBERFSERRE, ALLAIMUA
RDD XA RBUN#HITIETT

RS MK QAT EE, S EEREE S RN, © v, DRERIEEAL | %K
1 1 EEEERNERE (1€ 1.2) | dy BRERE | R0 T — BRI DEMEAB R0

EE, 1%$Zﬂr]f)b1£1>(mﬁééﬁ%ﬂ’lw (EXEERNBOEHIE., BENBOEEIR. REAZR
F) . FEZR TENEYIRE

T _
Vip = Wi+ Py +ydy + ep, dp =1 {v41>0.5}
#ﬁilﬁ%ﬁ:%}glz@&f;l(vll =V | W, = w) KT v EEE, E[eiZ | Wi, Vil] =0

LR AR y ARABRE F—RitsEFRNE. w, BEESAAUNZS, EILE OLS {Hit A HER,
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HF RDD By{&it

1EE X 7 »— RDD iR, BIERTRMIIT, SAERNDECiEREN. B Rk

RERERNBRENIINE

B,

BIERsER (f=1) K3

]

ERAXIRAE, BILERENE F—/mitsH
IR

AZNEIREFTE M, A0 LIS BT b i A U Fs LAY 2t

E R DAVMIBI S SIRRIMIEALIEAE, DUIWIESS 3B 5EERIM

(1 =2) BFISERZERUGITFY

AR AR EIE1946-1998F B)RNIE S E R, JEHEH F1946-19964F 8 AR IE RN INE
k2 (r=1) , 1948-1998F[BIMEUBIEAN T —f@itz (r =2) . HF8+E—IRK

EXTE, MMy TSsaEmMEELERSH

0 MBI SIER

At

IR R & ANE 50%,

I
A=

HHAEEREX LM, FLEMF

A

2

MROEE, RLEEEEML 0 #0 2 IO

S=HIRIEANSERBARZM, SHE

e, FERREREEANSERREZEMRAAFHRS
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FZ=X{E (Democratic vote share margin) NFHnT=E, FEHI=EIRN O,
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— Logit fit
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Democratic Vote Share Margin of Victory, Election t

EFHNREXEARERNARSZMARS N —EIEFIEAYE, XETEERN 0.005 (B) 5%.) .

RD (it &2, BRERABEAREEBRICIFABEISE 45%,
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Vote Share, Election t+1
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0.65 A
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0.55 A

0.50 -

0.45 -

0.40 -

0.35 A

® Local Average
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RERE FM—RIAFFPIFEE,
MERNELNRN 7%-8%.,
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Probability of Victory, Election t+1

® [ ocal Average
= | ogit fit
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Democratic Vote Share Margin of Victory, Election t
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X EEE T RIZAIR IS

NRFERE KA, NERIMERINESENHEESEE ., WX E#T RD
(LIT A RERENRIER.
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® [ocal Average
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-0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20 0.25

Democratic Vote Share Margin of Victory, Election t

X RERNGEDREHIT RD {511, ERAAERE, MIEEIE 7 EE 4RI,

No. of Past Victories as of Election t

19



Hoekstra (2009)

The Effect of Attending the Flagship State University on Earnings: A Discontinuity-Based Approach
Review of Economics and Statistics, 91:4, 717-724.

ZitNall: KFREX AN

EEHNEBITIE—RAILAE (flagship state university) XFEEMLFUWNBIRZMIEHT T
RDD %R,

2

« E—RAUKRE (BER) NBIBEAEE (BAFE, 1986-1989F[HHIEIZF K
BfE: RS, 15, BIBEAFFH. SATRD . RFERTAF. KFESH
FTERRIGPA, (XREEBEIFEELERRT)

o IZRFREMBIKI A RIEHFRER
LR T _FEEIER R BEIEATE1998Q1-2005Q2[8)lIZE IR .

fEE IR T AP R ASMEEHE28-33% 8 (§HE/F10-15F) RIAIERDHXY
R, XHHNRRAANZRZEEFY (5SATHGPAE X, BHEHIFR) , ELEEESRETHA
PRGHTAIF IR ZNEIBA, RERE 712189 THIGA, HAHF8424 £ H28-33
% 88 ZD—FHRA LR,

20



REFENPRIRT=

EXRITIEHN, KEANFEZRREETF SAT 59 GPA D RVIELTERE, 58—
GPA DEERE— T XN AY SAT FENZ, MiZRENZPE GPA 2 AVH S mF(E.

EE R REMNE S — T —HER

o FINE—1 GPA %%, MBEIBEAR SAT S0 HEE1Z GPA XNAFE D #2%, 52
2 5HY SAT 5% (adjusted SAT)

XAE M EIRE A 15 AR adjusted SAT ZEXVZ#R 9 0, 1M adjusted SAT 1§90 NIEEE
%}S‘Ziﬂy

I 1Nl

KA B RITRR S A 1T

. RESREITRAME SAT RISHLE ! EILEER TENTENS M (RiEAEE
HY X GPA 9 81) MFERDELEHT T (it

o FRIZFENGRARMEFIZEY 1Acceptance = ﬂo + ,51 SAT>cutoff + e, EBE=I TPRB A HEE

B9 cutoff #4T OLS fiit, MAIEHES R* AR cutoff EFERIZARIN SAT FENS %
%
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FIGURE 1.—FRACTION ENROLLED AT THE FLAGSHIP STATE UNIVERSITY

Estimated Discontinuity = 0.388 (t=10.57)

AR KB #FAF
FILEVEE RAERIZE
fuzzy RD,

-300 -250 -200 -150 -100 -50 O 50 100 150 200 250 300 350
S AT Points Above or Below the Admission Cutoff

Predicted Probability @ © Local Average
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DN ETESlplin: SR

FIGURE 2.—NATURAL LOG OF ANNUAL EARNINGS FOR WHITE MEN TEN TO FIFTEEN YEARS AFTER HIGH SCHOOL GRADUATION (FIT WITH A CUBIC
PoOLYNOMIAL OF ADJUSTED SAT SCORE)

Estimated Discontinuity = 0.095 (z = 3.01)
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TABLE 1.—EARNINGS DISCONTINUITIES AND CORRESPONDING INTENT-TO-TREAT AND ENROLLMENT ESTIMATES FOR WHITE MEN

Discontinuity Treatment Effect
Function of Flexible Additional Estimated Earnings Intent-to- Enrollment
Regression Specification Adjusted SAT Polynomial? Controls Discontinuity Treat Effect Effect
(1) Plotted in Figure 2 Cubic No No 0.095%#** 0.135%%* (0.223%*%%*
(0.032) (0.046) (0.079)
[0.003] [0.004] [0.005]
(2) Cubic No Yes 0.092 %+ 0.131%*** 0.216%**
(0.033) (0.048) (0.081)
[0.005] [0.006] [0.008]
3) Quadratic Yes Yes 0.111** 0.170** 0.281**
(0.045) (0.073) (0.121)
[0.014] [0.019] [0.021]
(4) (includes only Quadratic No Yes 0.081%** 0.116%* 0.192%**
applicants within 200 (0.038) (0.056) (0.094)
points of cutoff) [0.034] [0.038] [0.041]
(5) (includes only Linear No Yes 0.074** 0.110* 0.181%*
applicants within 100 (0.038) (0.058) (0.099)
points of cutoff) [0.050] [0.060] [0.067]

Notes: Bootstrapped standard errors are in parentheses; p-values are given in brackets. Additional controls include (residual) SAT score and (residual) high school GPA. “
the estimated coefficients of the adjusted SAT score polynomial were allowed to differ on each side of the admission cutoff. *, **, and ***: statistical significance at the 10%, 5%, and 1% levels, respectively.

Intent-to-treat and enrollment effects are estimated using two-stage least squares.

EZEFREN . EREERFREER T, HRMIRBRAZRNEITERE 7.4%-11.1% Z[4,

EE R 2SLS X LATE #17 741t (E—R AL KENURNEERFIILIERN)

24

Flexible polynomial” indicates whether

HEERAE 18.1%-28.1% 28],
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