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B 75 = )3 (Regression Discontinuity Design, RD/RDD) A& — A #F % 3F [
PUE I8 3 0 FE AL SR B R AE 69 77 ok
B OER: AR EENEAAFTEFHGER
O FH4F5: MAS I FHOF AR TENTRNFIERE KT 4R IE ML
X
O 7 #ik7 & = Y2 (Sharp RDD)
O A& # 1= = Y3 (Fuzzy RDD)

2022/10/24 BBV BT R E 3



B EVARE IR : — Ml

B IR BUF A — N SHERIINAZE 0 BT 484, BURARIE B AN g L1
o, M RE IO B B R A B 48 BAR o AR R AR R
O FHAETETORAEREREER
EY (DX =x) = f(x)
O FARZBELETOBAEERER
E(Y(0)|X =x) = g(x)
O 77 8 2 18] 69 36 & AR AR B AN K-Fa9-F 3970677 80K, Blde, IDIKAX; = 3049
FaN, FIHERHERN:
7(30) = E(Y;(D|X; = 30) — E(Y;(0)|X; = 30) = f(30) — g(30)
O EAR-F350897 80K

80
ATE = Z P (x)T(x)
X=20
P(x): 7R B N 9 A S b 5
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B EVARE IR : — Ml

B Fr A ERN
O AX; = 5089 A M 0677 69-F B M{E LA MEY;(1)]|X; = 50), AX;, =50/#%
M R A8 77 89 -F A MAE L2 AAE(Y;(0)|X; = 50)
O &7 %
7(50) = E(Y;(1|X; = 50) — E(Y;(0)|X; = 50)
~ E(Y;(D[X; = 49.9) — E(Y;(0)[X; = 50.1)
O AANEMRE S

> ELEM
7. = E;(D[X; = C) — E (Y;(0)|X; = C)
- xlincrl_ E(;(DIX; = x) — lim E(¥;(0)|X; = x)
> BRI AL

B 5 {GE R Tor sk, RaedE) B LAk

2022/10/24 % AP W& e 8



lefr = [2] VA Y SR 22 5K

B HBETOEATEAAALE
O & & (assignment) X /3R (driving) T & : E4RFIET &
O B .%: 3% =6 ME
O L5 %
B fCE TS A9 A W R PR L AR E A R A0
O &R, B3REIUE

B A A BTN E T
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RDDEV& T IR A A Statatn €

B % FStata RDD+ 4

O CCFT4 5 a93F'E

77T RDD #4280

O 3k# 7 X: http://sites.google.com/site/rdpackages

B HRYStata RDDASFIIIEE

AN

TI8E

an<e
rdplot SR T BN ST EEE

rdbwselect | INGEID XEEIAE: nJSIRHEATE S Erdplotitine
rdrobust RDD/ZEBZ Iz A1t

dwdensity BEPZINT AT R IR g;ﬁﬁﬁﬁﬁ@é\ﬁrdrobustiﬁ
rddensity BT ETEREIENIEE
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RDDRY 4T B FE N B Statadp &

B RDD/{&# 7 %

O
O

B E T el S0 T A 34, MERE T Sl SEB R T8y
MR ER T A ST A I IR

> HEARITERETsAMETENXA

> MAHRITTERXA

(% XEadd: &% %X AK

s, |OREERAHTR: HRELE/MNHE

L T QR BRAKS: FHXE/IMSERKR K E
¥ 36 R A8 2 T f+A-1% FIRDD & Ay 42 5 44

> BLE T &% E el RO W B AL Y& 42 M (rddensity)

> AELE RAFAE T = BT R AL A9 i 42 (rdplot, rdrobust)

& A B T2 A B e AL 69 BRERAR B A B 2 M-l B AL AL B O 89 e AE T
> 2R ZRAXE )

> Rk % on X =3
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B H4: FT2EERNRLEERLLT HLELTPRE (—A X IAEB 25 E
Z X P Ejfd—?si?é’vﬁf"h)
O Lee (2008) “Randomized Experiments from Non-random Selection in U.S. House
Elections,” Journal of Econometrics
BLE T ¥: margin
#7 & : margin = 0; Fmargin > 0, WA H

EWEZ: win = 1%&Fmargin > 0; win = 0Fmargin < 0
2

I:II:II:II:I

T ¥ : vote
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Name Label
state State ID
year Election Year
vote Democratic vote share in next election
margin Democratic margin of victory
class Senate class
Cummulative number of terms served in
termshouse
U.S. House by congress of record
Cummulative number of terms served in
termssenate
U.S. Senate by congress of record
win(B2eE&) O mSEEs
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RDDizHH3:4: il git RESLS

B HEZT, FHEIZFOZHEHN52.67: wintg¥H{i 4505396, 275w
27 53.96% 69 2 A A5 T1914-2010-F 49 £ 23 4%

. sum vote win year

Variable Obs Mean Std. Dev. Min Max
vote 1,297 52.66627 18.12219 0 100
win 1,390 .5395683 .4986113 0 1
year 1,390 1964.63 28.05466 1914 2010
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T B B L = Al a9 - A T AR
O w7 S0 EEHE, R RERGHE

AR EHETERTePRRETEN LA

O
—

80
1

E #vote

REIT—EMNE
40 60

20
1

-100 -80 -60 -40 -20 0 20
kb3t F % HR) = #margin

2022/10/24 AP B3

40

60

80

I
100

17



RDDIZFHEER: Z55R

Xt

E5E

Xt

SXHR-EN

ttest vote,

by (win)

Two—-sample t test with equal wvariances

Group Obs Mean Std. Err. Std. Devw. [95% Conf. Interwval]

0 595 40.92053 .4989536 12.17079 39.9406 41.90045

1 702 62.6217 .6147484 16.28793 61.41474 63.82867

combined 1,297 52.66627 .5032002 18.12219 51.67909 53.65344

diff -21.70118 .810499 -23.29121 -20.11114

diff = mean(0) - mean(l) t = -26.7751

Ho: diff = 0 degrees of freedom = 1295
Ha: diff < 0 Ha: diff !'= 0 Ha: diff > 0O

Pr(T < t) = 0.0000 Pr(|T| > |t]) = 0.0000 Pr(T > t) = 1.0000
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RDDIZHEER: ZRT=5ET=XZR-BEMW

B ANASRITERTEARETEN XA
O ZRKXN= e Z2ERIREPIRLKZE, $R2-4XK
O % X¥AMEse
e o | AR SFI(ES
> RE45F 7k %{i%%iﬁaﬁ\%’g(();)
> R p#4%E: IMSERKR B E-RE: X RXWWE S, XE-FHEST=E
1k £ (bias) MK, f2dF X ] QULNMAER ), 1&454&+ 7 £ (variance)3E 7
> IMSEs LR =AML ey R%, @l M FETEIMSERZ 6 X
e &
O @3B ERERTEFRETENRAZRDD X EE —F; wRX-FENEE
WEBEXARAAIL TERET A S AK, BERIT T ERIAT 2 FOLE K
B AalE AL R T 5789
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RTESAETEXHR-BEY

RDDIZFHEEf: 255

B rdplot vote margin,

nbins(10 10) binselect(es) c(1) p(4)

graph_options(legend(off) xtitle(“margin”) ytitle(“vote”)
ylabel(0(20)100,nogrid) subtitle(“{&-F#) 4-%] &, X Ia]#%=20")

legend(off))
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RDDIZHEER: ZRT=5ET=XZR-BEMW

B rdplot vote margin, nbins(10 10) binselect(qs) c(1) p(4)
graph_options(legend(off) xtitle("margin") ytitle("vote")
ylabel(0(20)100,nogrid) subtitle("4#« = -F 3 4% %, X a]4=20")
legend(off))

BEFINEE XEH=20

60 80 100
1 1 1

vote

40
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1
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-100 -50 0 50 100
margin
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RDDIZHLf: FRTE5HET=XR-BEWU

B rdplot vote margin, [ #2nbins % # ] binselect(es) c(1) p(4)
graph_options(legend(off) xtitle("margin") ytitle("vote")
ylabel(0(20)100,nogrid) subtitle("{&-F 3 5~ %| %, XA HK=IMSEm & X
8] 2") legend (off))

BEFHHEE, XEH=IMSERMLX B
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-100 -50 0 50 100
margin
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RDDIZFH S5 : IS FRDDEY AR

O 71

WICEE T MRS RSN

s | B [RIE TRPE
TR ST e — X
B R B SR MY | EESE

NEE [Erern

McCrary DCdensityl s o e mmesrrina/mning | RIA0K

hEEE 8

wislog(#iEE) TS

O 7 /%2: Cattaneo, Jansson and Ma (2018, Stata].), rddensity %+t /i £ A%
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RDDiz=HSEf: IFRDDEIBRTM

. DCdensity margin, breakpoint(l) generate(Xj Yj r0 fhat se fhat)
Using default bin size calculation, bin size =|1.84133021
Using default bandwidth calculation, bandwidth|= 30.3968964

Discontinuity estimate (log difference in height) : |-.194383955
(.110478306)

.01 .015 .02 .025
1 1 1 1

.005

0

-200 200
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IS IFRDDEY BRI

B AR/ NRIFIET 54 M

O ﬁiﬁ]rdplot ;
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1 1 1

1

iR E AHERI R it #termshouse
2

0

| R RAFIEE B AR E T2 X AWFHEMER, FUNER &L LE
R T LN R F AR AT E)
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RDDIZFSEfl: B A E R d T

Vo E S ENEEE
O g & A2 545D H EE
Yi = a0 + ap(x; — C) + ap(x; — O)* + -+ ayy,, o O — C)Pleft + y;
Y= a0+ a,(x; — C) + a,,(x; — C)* + - + a?‘pright( ; — C)Pright 4 p,
O #RIERA %R XA &89 AR
O W R ER = BN ZRXEIE-ALE L SR XAIE
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RDDiz A SEH: B o B (E 1T

B KLEAEARANTEELEFA—: INBEMUEET =win, REAEMM
i — alo + T + all(xi — C) + alz(xi — C)Z + -+ alk (xi — C)k
+(ay1 — a)T(x; — C) + (a — ap)T(x; — €)% + -+
+ (ar — ag )T (x; — O)F + ¢
O TAtreatment/E L% =
O H7AERFKMEE: AIC/ZRRE— A7k % (1-608) FRUMRE R LT ITRE %L
AR AR
O #5: #3E%, HT £ 5 ERENF LA T4 L E HE
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gen

gen

gen

gen

gen

gen

gen

gen

X1 = margin-0

X2 = X142

X3 = X1-3

X4 = X1°4

win_31
win_xZ
win_xB

win_xd

Xl*win

X2*win

X3*win

Xd*win
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2022/10/24

reg vote win X1 X2 X3 X4 win X1 win X2 win X3 win X4, cluster(class)

Linear regression Number of obs = 1,297

F(l, 2)
Prob > F .
R-squared = 0.5958
Eoot MSE = 11.562
(Std. Err. adjusted for 3 clusters in class)

Eobust

vote Coef. s5td. Err. t B>t [95% Conf. Interval]
win 9.4070785 1.556146 6.05 0.026 2.71152 16.10263
X1 -.31181 .1971207 -1.58 0.255 -1.159952 .536332
X2 -.0371986 . 0072708 -5.12 0.036 -.0684824 -.0059147
X3 -.0007185 .0001245 -5.77 0.029 -.0012541 -.0001829
X4 -3.92e-06 7.32e-07 -5.35 0.033 -7.07e-06 -7.69%9e-07
win X1 . 3682319 .114532 3.22 0.085 -.1245594 .8610231
win X2 . 0456877 .0139022 3.29 0.081 -.0141285 .105504
win X3 . 0006644 .000093 7.15 0.019 . 0002644 .0010644
win X4 3.91e-06 1.37e-06 2.87 0.103 -1.96e-06 9.7%e-06
_cons 43.93729 1.71457 25.63 0.002 36.5601 51.31449
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RDDEMSEH: B BN AETT

B 53 %00 X

O

O

JRIE: R a KOS R AR S e K%, 8% AR 2K (Flde, 1R/2K
P
% X)
AR BEAF: B3 &M
Yi=ap+ 1T+ apn(x; — 0) + (ar1 —a)T(x; — C) + ¢

o BT kAF: = A Bk #K (triangular kernel function), %A% 0T b7 & 4L 69
BT 2/ E
> BRI T — AL R BT AR B4 77 ik Z(MSE) R 89 R R At 21T
HEOCCBE BER) ®E
> W RAKR, EAXTAAREARKEFFTASEK, BELAR; & TN,

TREIEAL S, it AR

> wAE AMSEm L aw 5T, R
> MSE(7) = Bias*(t) + Variance(t)
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RDDiz

IS AL R A

rdrobust vote margin, c(l)

kernel (triangular) p(l) bwselect (mserd)

Sharp RD estimates using local polynomial regression.

2022/10/24

Cutoff c =1 Left of ¢ Right of ¢
Nupmbher of ohs 620 677

Eff. Number of obs 426 363
Order est. (p) 1 1
Order hizs= (o) 2 2

BW est. (h) 22.778 22.778

BW bias (b) 32.080 32.080

rho (h/b) 0.710 0.710

Number of clusters 3 3

Outcome: wvote. Running variable: margin.

Number
BW typ
Kernel
VCE me

of obs
e

thod

vce (cluster class)

1297
mserd
Triangular
Cluster

Method Coef. 5td. Err. E>|z| [95% Conf. Intervall
Conventional 5.5807 1.7028 0.001 2.24328 8.91805
Eobust - - 0.009 1.25916 8.73903

Std. Err. adjusted

for clusters in class
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RDDZFSEfl: B AL E R fd 1T

e P TN
O = /&89 EF XA
> & Elya
95% Conf. Interval = (f — 1.96VVariance, t + 1.96\/Variance)
> RE&EE ) R £ AL B X
95% Conf. Interval
= [(# — Bias) — 1.96,/Variance,, (t — Bias) + 1.96,/Variancey.|
> Bias: 5 U540 X 69 & HE R £

> Variance,: robust bias-corrected 77 £
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RDDIZ R SEfll: M=k BRI Ak Tt

rdrobust vote margin, c(l) kernel (triangular) p(l) bwselect (mserd) wvce(cluster class)

Sharp RD estimates using local polynomial regression.

Cutoff ¢ = 1 Left of ¢ Right of c Number of ochs = 1297
BW type = mserd
Number of obs 620 677 Kernel = Triangular
Eff. Number of obs 426 363 VCE method = Cluster
Order est. (p) 1 1
Order bias () 2 2
BW est. (h) 22.778 22.778
BW bias (b) 32.080 32.080
rho (h/b) 0.710 0.710
Number of clusters 3 3
Outcome: vote. Running wvariable: margin.
Method Coef. Std. Err. z P>|z| [95% Conf. Interwvall]
Conventional 5.5807 1.7028 3.2774 0.001 2.24328 8.91805
Robust - - 2.6198 0.009 1.25916 8.73903

std. Err. adjusted for clusters in class
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RDDZFSEfl: B AL E R fd 1T

B ZEREELAR
O FEAEZRAFIANLIFETEIEIE TS
Y; = ayo + 7T + a1 (3, — C) + agp (x; — €)% + -+ ay (x; — O)F
+(ar — )T (x; — C) + (ayy — )T (x; — C)% + -+ + (apx — ay)T(x; — C)F
+ a1 T — O oty T —OFY + Z'B + ¢
O mAEFRETEE, MEREIZER;, ZEER, WAL EHFIET L0 TEX
T2 W7 8 AL 69 Bk 3k
O Z/AF&E, PR NIRRT EEZHmegE R T 5 A0 SR TG OA I
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MHRIT 4R

B Chen, Ebenstein, Greenstone, and Li (2013), “Evidence on the impact

of sustained exposure to air pollution on life expectancy from China’s
Huai River policy,” PNAS

B RN NS, RAE AT Rt E R E & ¥k
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Table 1. Summary statistics

Difference Adjusted difference
South North in means in means P value

Variable (1) (2) 3) (4) (5)
Panel 1: Air pollution exposure at China’s

Disease Surveillance Points

TSPs, pg/m? 354.7 551.6 196.8*** 199.5%** <0.001/0.002

SO,, pg/m? 91.2 94.5 3.4 -3.1 0.812/0.903

NO,, pg/m? 37.9 50.2 12.3%%* -4.3 <0.001/0.468
Panel 2: Climate at the Disease Surveillance Points

Heating degree days 2,876 6,220 3,344*** 482 <0.001/0.262

Cooling degree days 2,050 1,141 —910%** —-183 <0.001/0.371
Panel 3: Demographic features of China’s

Disease Surveillance Points

Years of education 7.23 7.57 0.34 —-0.65 0.187/0.171

Share in manufacturing 0.14 0.11 —-0.03 —0.15%%* 0.202/0.002

Share minority 0.11 0.05 -0.05 0.04 0.132/0.443

Share urban 0.42 0.42 0.00 —-0.20* 0.999/0.088

Share tap water 0.50 0.51 0.02 —0.32** 0.821/0.035

Rural, poor 0.21 0.23 0.01 —0.33* 0.879/0.09

Rural, average income 0.34 0.33 0.00 0.24 0.979/0.308

Rural, high income 0.21 0.19 -0.02 0.27 0.772/0.141

Urban site 0.24 0.25 0.01 -0.19 0.859/0.241

Predicted life expectancy 74.0 75.5 1.54% %% -0.24 <0.001/0.811

Actual life expectancy 74.0 75.5 1.55 —5.04** 0.158/0.044

2022/10/24 %A B e E )3 39
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The estimated change in TSP
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A% £ 7

& 7 | The estimated change in life expectancy
(and height of'the brace) just north of'the
Huai River is -5.04 years and is statistically O
S - | significant (95% CI: -8.81, -1.27).
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Life Expectancy( Years)

70

65

The estimated change in predicted life
expectancy (and height of the brace) just
north of the Huai River is -0.47 years and
is not statistically different from zero

(95% CI: -2.39, 1.27).
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Degrees North of the Huar River Boundary
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ol |3 IERE

B AT RDE=
TSP; = ay + a1 N; + aof (L;) + Xjk + v;
Y; =80 + 6.N; + 8,f (L) + X;p + u
O 3 TSP (total suspended particulates) 7 & & FMAsdh, 7 FEI847
O NyAAezr B EE, LT & ETaSHE, X AW T 4 ieds s L2
O f()A =30 %3 X
m A2 2SLS
TSP = ay + a;N; + azf(Lj) + XjKk + v;
Y; = Bo + BiTSP + Bof (L) + X;T + ¢
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Table 3. Using the Huai River policy to estimate the impact of TSPs (100 pg/m?) on health outcomes

Dependent variable

(1)

(2)

(3)

Panel 1: Impact of “North” on the listed variable, ordinary least squares

TSPs, 100 pg/m? 2.48*** (0.65) 1.84*** (0.63) 2.17*** (0.66)
In(All cause mortality rate) 0.22* (0.13) 0.26* (0.13) 0.30* (0.15)
In(Cardiorespiratory mortality rate) 0.37** (0.16) 0.38** (0.16) 0.50*** (0.19)
In(Noncardiorespiratory mortality rate) 0.00 (0.13) 0.08 (0.13) 0.00 (0.13)
Life expectancy, y —5.04** (2.47) —5.52** (2.39) —5.30* (2.85)
Panel 2: Impact of TSPs on the listed variable, two-stage least squares
In(All cause mortality rate) 0.09* (0.05) 0.14** (0.07) 0.14* (0.08)
In(Cardiorespiratory mortality rate) 0.15** (0.06) 0.21** (0.09) 0.23** (0.10)
In(Noncardiorespiratory mortality rate) 0.00 (0.05) 0.04 (0.07) 0.00 (0.06)
Life expectancy, y —2.04** (0.92) —3.00** (1.33) —2.44 (1.50)
Climate controls No Yes Yes
Census and DSP controls No Yes Yes
Polynomial in latitude Cubic Cubic Linear
Only DSP locations within 5 latitude No No Yes
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Volatility: Evidence from Small Business Lending in China,”
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c) Sales Value Growth Vol (T-1)
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d) Sales Quantity Growth Vol (7-1)
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(b) Sales Quantity Growth Vol (T+1)
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(c) Sales Value Growth Vol (T+2) (d) Sales Quantity Growth Vol (T+2)
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() Sales Quantity Growth Vol (T+3)

(e) Sales Value Growth Vol (T+3)
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Panel A. First Stage

Dependent variable

D [Credit access]

(1)
T [Credit score >480] 0.2274***
(104.7387)
Industry fixed effects Yes
Time fixed effects Yes
Adjusted R? 0.3594
N 561,313
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Panel B: Second Stage

Dependent variable

Sales value growth vol Sales quantity growth vol
Tr+1 T+2 T+3 T+1 T+2 T+3
(1) (2) 3) (4) (5) (6)

D [Predicted credit access]  —0.0382*  —0.0412%*  —0.0391%*  —0.0485**  —(0.0428**  —(.0348***
(-11.2082)  (=12.7195)  (=12.6505) (=10.0561) (=13.5527) (~11.3221)

Industry fixed effects Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes
Adjusted R? 0.0306 0.0317 0.0297 0.0319 0.0399 0.0404
N 561,313 561,313 561,313 561,313 561,313 561,313
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TASNY

Panel A: First Stage (Placebo Cutoffs)

Dependent variable

D [Credit access|

(1) (2)
T [Credit score = 460 or 500] 0.03141 -0.0128
(0.0038) (-1.3214)
Placebo cutoft 460 500
Score range [440, 480] [480, 520]
Industry fixed effects Yes Yes
Time fixed effects Yes Yes
Adjusted R* 0.1585 0.1351
N 222,659 1,298,741
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Panel B: Second Stage (Placebo Cutoffs)

Dependent variable

Sales wlue growth vol

Sales quantity growth vol

Sales value growth vol

Sales quantity growth vol

0y ) 3) 4)

D [Predicted credit access] -0.0042 0.0011 0.0144 -0.0016

(—0.7490) (0.1946) (0.3764) (-0.1577)
Placebo cutoff 460 500
Score range [440, 480] [480, 520]
Industry fixed effects Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes
Adjusted R? 0.0311 0.0296 0.0347 0.0345
N 222,659 222,659 1,298,741 1,298,741
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