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HE T UnconfoundednessfRi%, {HEHHEMREIEMSLME T WNEZE M ER
(Difference-in-differences) .
— R E :
O THZE: g, =1: AHH; ¢, =0: =HI4H.
o PHUNSTifR AR T8
e unilateral divorce law
@O NHEZTE: d=0/1
(3] ﬂ‘@wit =d; - gi
@ Outcome: y;;

Sl
o

di =0
di = 0 1
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@ H—XED: NTMIARKDH, HHHE:

Al = E(ylt’gl = ladt - 1) - E(yzt‘gl = 17dt = O)

Ao =E (yit|gi = 0,dy = 1) — E (yit|g: = 0,d¢ = 0)

@ S _IREI: RN
T=A1— /g
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Yie =cH+ A-dy+7-gi+7 - di - gi + uig
RIVER — IR E )

Ay =E (yitlgi =1,dy = 1) = E(yu|gi = 1,dy =0) = A+ 7

Ao = E (yitlgi = 0,de = 1) — E (yit|gi = 0,dr = 0) = A

B IRE:
T=A1— Ay
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o [EFHELAIIES, APERNN: yir (1) — yir (0) = 7, MHNMAYAEFIL AL
RN M -
ATt = E (yi1 (1) — i1 (0) [g: = 1)
A E (i (0) gs = 1)ASAILM !
. (q:ﬁﬁid%") BRi%:
E (yi1 (0) = 9i0 (0) [g: = 1) = E (yi1 (0) — i0 (0) |[g: = 0)
o 82,

E (i1 (0)[g: = 1) = E(3i0 (0) |gs = 1) + E (i1 (0) — wi0 (0) |g: = 0)
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o Ri%
E (it (0) |zi) = i + ¢ + 24,8

o JONTHHEFIMAR BRI R (TWFE)
o JFIRAHAENH, WML A 2 A LR

o T 7arr =E (ya (1) — i1 (0) |gi = 1, 241), M-
E(yi1 (1) |9: = 1, zi) = Tarr + E (951 (0) |[g: = 1, i)
MITTEE :

Yit = i + Y + Ty B+ TarTwie + Wit
=a; + v+ 2B+ TarT - di - gi + wir

o DLEAARIERE : MIAFZERIAZ R, A [E e SN 3 Rl S B R
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o {EDIDEIAIH (7 XH)) B EHEMHERT, clusterfrifiR (e
R R
o JF[A: TEDID&RIA [f]— MARTERZ T [AfE 73 N R _ERAE S, X FE
K= RN
o REUFAK
o (HEFREIRZH!
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PEEHRAY
o WIHL: RAVTISSES, FENSRRNE, AR RS SR D
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TREIRAY &

clear

use ../datasets/Angelucci_Cage_AEJMicro_dataset.dta, clear

// year setting

drop if year<1960 | year>1974

gen after = year>1967

gen treat_post = nationalx*after

// simple DID

reghdfe 1n_ads_p4_cst treat_post, a(year id_news) cluster(id_news)
// didreg

xtdidregress (ln_ads_p4_cst) (treat_post), g(id_news) t(year) vce

(cl id_news)
- _J
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o &g I WEZE/ A — TR EHAR R
o {HZESPR L, A I AREHE A IS AT DA e 22 735 A -
e Duflo(2001) KX FHE RIMRAIFFRH, Lkicohorts
e Archibong and Annan(2017)X%F 55 A AR
o BN
edu = 8- MEMIN - female + - - - + u
o MEMINAFATEMBE AR ™ EBRERE, MLk LN EZE ST =
e DID_disease.do
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PTRESR T/ EASE (event study)

e 46 -
@ Placebo test: #2aiE & AE I
@ TR : HrhkENEI N =T, &E:
q ~
Yit = q; + A + Z Tl-]l{t:T—i-E}'gi—i-x;tﬂ—i-uit
b=—pL#£—1

@ FrifE:

@ b < Ol (leads) B3

@O .24¢ > oY (lag) B3
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// did_newspaper.do
clear
use ../datasets/Angelucci_Cage_AEJMicro_dataset.dta, clear

// year setting

drop if year<1960 | year>1974
gen after = year>1967

gen treat_post = national*after

// event study (price data is not available in 1960 and 1961)

gen p=1

label var p "1962"

reghdfe 1n_ads_p4_cst p 1ib1962.year##ib0O.national if year>=1962,
(year id_news) cluster(id_news)

coefplot, omitted vertical label keep(p *.year#1l.national) yline
(0) levels(90) xline(5.5,1lcolor(black) lpattern(dash)) rename
((\d+) .year#1.national=\1, regex)

graph export newspaper_common_trend.pdf, replace

a
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o LGk Kd, - G Nw,, HAw, F8B AN ME R B A
oy — {1 ANMAGAE I ] e 52 b P

0 else
WEKA (TWFEFE) :

Vit = Qi + M\ + T - wip + T4 B+ ug
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A IR E HY [

—REIDIDE a0 _ERERSAE T OXAEERNY) -
Yit = Qi + Ve + Ty B+ TATTWi + Uit

Goodman-Bacon(2021) f&H, PALEE: RIPABRRFTE2 x 209DIDEE R IIACE
¥, HESAREIRE, MMmiREIRK
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Goodman-Bacon)fi#

o EILEERERHIZEIGEEANEN, 2 x 2GR AR G0, X

HPA S BTG E

yz'tzc+)\-dt+7'g¢+T2X2-dt-g¢+uit
M
7A_2><2 - (g%)?g;t - g%iﬁat) - <gg?)§1ttrol - gg’ro?ztrol)
o RMANTZHIDID, &M MAESZACHERIN At 2 A FE, TWFEfGIH&:
Yit = i + A + T - Wi + uit

5395 V15 A
C (yir, wir) _ D S Vit

V (@) NT 2 2 05
Hrd, = (wi — @) — (wt - ;), BV P 3% v, Ay L) L 2 00 U 458y %
%=,

7::



kit
E 2t DID
0000000000000 000000000000000

Goodman-Bacon)fi#

e ZEH = cohort:
e t; =k (early group)
e ¢, =1 (late group)
® ¢, = oo (control/untreat/never group)
o JUMARIATEEAL:
® Treatv.s. Untreat:
~2x2 _ (g;’ost(j) _ yfre(j)) _ (ggost(j) _ ygre(j)) =k,

Tjoo

e Early v.s. Late, Before I:

L2x2.k ([ -Mid(k,l) _Pre(k) _Mid(k,l)  _Pre(k)
Tkt = (?Jk Yk ) N (yl —Y )

e Latev.s. Early, After k:

~2x2,0 ([ _Post(l _Mid(k,1) _Post(l _Mid(k,1)
Tkzx —(yz ()*yz )7(yk ()*yk )
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A. Early Group vs. Untreated Group B. Late Group vs. Untreated Group
N 7 |
M
&1 &1
o k >
5 Vi B
£a7 z&1
= y £
5 5 ) —
. / N
'/PREk)/ POST(k) PRE() POST(l)
<4 =4
% Time Time =
C. Early Group vs. Late Group, before t*
Sf‘ 4
g <
~
ke
28
=)
2 4
PRE(k) | MID(k.I) MID(k.]) POST(l)
o | =

1% Time 1% 1% Time *
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DID 7 fif i B

R 1] [ S8ON. B DID ity T8 AT A S A -

A2><2 k ~2x2.k A2><21
T—E:Sjoo + EE [Slekl + ShT kl }

JjFu k#oo 1>k
/\q:‘
o () 4 noo)” Mjoo (1 — njv) Wy (1 — w;)
. v (w)
g Ll +m) (1 - o)) Vi
kl V(w)

p (g + 7}1) w,)” V!
V (w)
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Goodman-Bacon)fi#

DID/ e (&2
;H;':F'nk =3 IL{ti:k}/N,u_)k = X, t{tzk}/7, LA

wg — w; 1 — wy,

ok

V9 = ng (1 — ngy
& ( ) 1—w 11—y

Sw,l wy; W — Wy

Vi =na (1 —ngg) ————
Kl ( )wk T

B3 Skoo T oo Dtk [Sh T ska) = 1.
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Goodman-Bacon)fi#

o NRAKNMAEBVAEFEHCcohort:

* HKNM72S

o HK? — KN 2R AR 722

o EHHK*PAFR2 x 2DIDAY I &.
o [AIH: IXAEMET AR A2
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o TIBTELE Ry (k) N— B Tk cohortiMAE S AN SR g b BRI AL BEAR
B, My (6) LR BEEINER, I8%A 22 EETESE R Ny, (00), W
Rt < ti, W2y (i) = yir (00).

o MEFNLEHEN:

Yir = wiryie (ti) + (1 — wit) yie (00)
e & X cohort kTEt > kHJATT:
ATTy (t) = E [yie (k) — yi (00) [t; = K]
o XNfTEEMNRMET, & XIX—I R BHF R :

ATT(T) = ‘71,‘ ZE [yit (k) — yit (00) [t; = K]
teT
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TWFERJIR A A8

o LN R BB AR A BRI E LS R 2 22

A Ez P El i —
e (T, To) = \T\Z [yir (00) |t mZ [yir (00) |t: = ]

teTy teTo

o LI Tj =k, 1:

2X2 1
o :(Postw > Eu®)l=h - progy 2" :k)>

tePost(j) tePre(j
E( = E(
<|Post 03] >, E(al =) |Pre )l 2 Bl )>
tePost(j) tePre(j)

= ATT}, (Post (j))
+ [Ayi” (Post (j) , Pre (j)) — Aycs (Post (j) , Pre ()]
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o [F]H:

BI2R — ATT, (Mid (k, 1))
+ [Ay® (Mid (k, 1), Pre (k) — Ay® (Mid (k, 1), Pre (k))]

B = ATT, (Post (1))
+ [Ay® (Post (1), Mid (k, 1)) — Ayg® (Post (1), Mid (k, 1))]
— [ATT, (Post (1)) — ATT}, (Mid (k,1))]
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&2, TWFEfGHHEIRGT

# L VWATT + VWCT — AATT

Hr:
o WUl JIEMWIATT
VWATT =)~ 0400 ATy (Post (j))
i#u

+3Y 3 [a,’leTTk (Mid (k, 1)) + oL, ATT;, (Post (1))
koo 1>k
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o B JIENANEIFATIES
VWCT = 3~ okoo [AyR° (Post (), Pre (7)) — AyZ (Post (j) , Pre (5)]
JFu

+ 37 S {of [Ayge (Mid (K, 1), Pre (k) — Ayp® (Mid (k, 1) , Pre (k)]
koo I>k

+ ok, [AyP® (Post (1) , Mid (k,1)) — Ay (Post (1), Mid (k, 1))]}

o TR FHATESWE, MMVWCT = 0.
o = ACPRRN S B

AATT = Y ) "o}, [ATTy (Post (1)) — ATTy, (Mid (k,1))]
koo I>k
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o FH—MIEM: MAEREME, BEENBESEME, MAATT, (T) = ATT,
o HEFAATT =0

o BUIT:
k—1
VWATT = Y~ ATTy [okoe + 0k + Z o
k#o00 j=1 Jj=k+1

o —fwl # ny, MIMEARAIATT. SATTHIZERRT
o KLPRRRR SRR
o WCEMItiming
o WM E] RFEZEML @WSunfiAbraham, 20215%)
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o FIAEM: MACEIRVERR, HEENB LA ST
o TR BPEBER R _EHHE R, bl ERmmE, M
MVWATTSATT AR
* AATT #0!

* HTAATTARTHEARLUZ MR, AJRESEUS T HAFT SHR R !
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(=3
24
~ | kevent times: [-(k-1), -1] kevent times: [0, (/-k)-1] kevent times: [(/-k), T-A]
1 event times: [-(/-1), -(I-k)-1] I event times: [-(-k), -1] I event times: [0, T-/]
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q
v =i+ A+ > meL{t=ti+ 0} +uy
(=—pit—1
e SunfllAbraham (2021) XHX—&E#HT 708, FFELZIIX—IZEERH
PEFAERIIE D IR B AT E 2 [
o & X cohortfJATT (CATT) :

CATTre = E[yinve (k) — Yigre (00) [t; = K]
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BASIE HIBERE

XFFs #£t, NTAAERw, BE [y (co0) — yis (00) [t; = k|EAESE.

o SKUEH: w = oo, AIEMHIZ (never treated) AJREANMEIX—BUE, IRAH
T A HERR
e Goodman-Bacon: fIRRARFEATEES, X HEPZEMASS
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BASIE HIBERE

S RTAR] U (no anticipatory behavior prior to treatment)

TEACEE > BV A OB N,  BIA AR 1AL < 0,
BE [ys ke (k) — Yipre (00) [t = k] = 0

o NEHRHEAT AR BT UL VA EEA T 9
o RUFEMMARAARE T B E R
e Goodman-Bacon: REWHRL < t;, 2wy (t;) = yir (00), iR
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BASIE HIBERE

REFHAS R REDAS B[] [] o
KT, CATT, kTR, MICATT, = ATT,.

o G MEEERIFNAERR (TR 2 cohort)
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S-S ESIRE
o Luwl=1{t=t;+¢}, M

Wit = Z wft
>0
o MBAFSIREN:
Yit = i + At +7'wat + ui
>0
* FIAIREN:
-2
Yit = o + A\ + Z Tg’wzt + Z Tzwlt + ujt
{=—P =0

o ERINARE, FHEFET P, FieEd LIREN:

Yit =i + A+ + Z Towsy + Z Towhy + + Ui

(=—P
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KA EBRCES— N

yit:ai+>\t+z7'g']l{t—tiEg}—Fuz‘t
9€gG

HApFEA —NEEHERR, 18R = {£: 0 ¢ g},
o BRASIWE: g=10,T),9% = [-T, 1]
o FIFEE: N ={-T, ..., —K—-1,-1,L+1,...T}
o ERHE: ¢ = {1}
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EVEES Gy Rvll

fEAan Eude, RPN T

Ta=> > Wi, [E(Wikre — 4,0 () [ts = k) — E (3,54 (00) — yi,0 (00))]
leg k#co

0> YD Wi B Wikre — yi,0 (00) [t = k) — E (yi ke (00) — 4i0 (00))]

9'#9,9' €G LEg’ kFoo

+ > > wi[E(yi ke — ys,0 (00) [t = k) — E (s k42 (00) — 43,0 (00))]
eegewcl k#oo

+ ) wl, [E (yi — 93,0 (00) [ti = 00) — E (gt (00) — 93,0 (00))]

o r NG € g5, AL e G — GRS IARL € g5
o oY FIBUEI

wft‘]l{ti:k}:ai+)\t+zw1€}’g'ﬂ{t—tiEg}—l—vit
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o NTleyg, MHNMAIFE:

Zzwg,z =1

leg k
e WFrlteg teG—g, E:

Zzwg,e =0

leg’ k

o WTHEPRAH, AXE:

Z ngx = -1

EEg”Cl k
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o WNRMRIZILEREH, AL LA LATER
E (Yi ke — ¥i,0 (00) [ti = k) — E (i ke (00) — yi,0 (00))
=E (yi k10 — yio (00) [ti = k) — E (yi kre (00) [t = k) + E (yi ke (00) [t; = k)
—-E (yi,k+e (00) — Yi,0 (02))
=CATTy, ¢ + E (Yikte (00) — yi0 (00) [t; = k) — E (Y4 ks (00) — 4,0 (00))
_CATT,.,
o I

o= Y wl ,CATTy

leg k

+ 0> Y > wf CATT,,

9'#9,9'€G Leg’ k

+ > > wi CATT,,

tegezel k#oo
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WU [R5 R s+ H AR R 1R

o WURBIMERTEFR, FRAXTE <0, E (g — yipse (00) |t = k) =0, M
mi:

Tg= D 2wl CATT, 4+ 3 D 2wl CATTw o+ 3 D0 wil JCATTy
Leg,£>0 k 9’ #g,9'€G teg’ £>0 k tegexel p>0kF#oo

o QNSRRI MERBLAL B ARSI TR [R] B -
o= w{CATT,+ > > w{CATT,+ Y wi{CATT,
teg 9'#9,9'€G Leg’ Legerel

Hrff = S0l ,, ATBUEIL A

wftzai+)\t+2w§~]l{t—ti € g} +vit
9eg
195 (eventstudyweights)
o FERISIRE:
7o =ATT + > wjATT,

ZIEQEICZ
oarnn /4> A —L = 1 > ZEH 7424 b AP IIEpPA L YR /4 e 1N
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S TR AL B AR

Jjﬁﬁﬁifﬁﬁ?&@ﬁ@*ﬁ?\’ﬂ‘ﬁﬂ‘l‘ﬂﬁlﬁ‘fﬂ?ﬁ%, SunfliAbraham (2021) #2H AW RE
J9:
Ya=cait A+ Y See-U{ti=k} - 1{t =t; + £} + ug
kgC 11

Hrp:

e 1 {t; = k}NcohortE 4 &

o 1{t=t; + (}NBERRANHZ 5 E LA &

o OOyt (MARZEIEBRA) | B Rz 2T
Gk, oy ffHH T CATT,. #FK, ERCATT, HIIIACT-Y:

@g = izzgkl X W
91 =2 5

Hrw, cohort kRIEEH]. BAERCOAZZ BAMAUL TR (interaction-weighted

estimator)
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Callaway#lSan’ t Anna (2021)

Callaway#fiSan’ t Anna (2021) fEFH 7 54MUALFET; 7%, (BRI
o EZHIR (fffnever group) :

g
ATT . —F it —Pk Ny,
1-pi(X)

o AJRAY EF|doubly robust

o % csdid
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HAth757%:
@ Triple differences: e.g., HMHIX g NREE AR Z R0 IIAPRIHA
I, =ANEERAE IR BRI
® DID+Matching:
@ ol FAEA
@ tEIr, HILE
® JEL&MEDID: Changes-in-Changes: common trend{Bi% i & BUR Ty
EREIEX
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CICHHY

JE£MEDID: CIC (Athey and Imbens, 2006)
s
O Y, (0)=h(U,T;), HHEL(, )NUNRRENEE, T, 90
@ U U T\G, BIFESH, USRS EEN
® support{iRi&
Kitehie:
Fy~ 11 (y) = Fyo (F;,lo (Fy,01 (Z'J)))
HA By o A A KA. BETAL BRI :

rorc = E(Yn) — E (Fy,' (Foo (Yio)))
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o E—LEILECEVIRYRE L, ACHAMAIER D (BERE 1) —DIDKRRL.
o HJRERYMRORINE: TEIT P MART YL & RAGIE S L.

o fRi%Zi=0,1,.... NDMK, i = OBAEEL, HAMRPAEFE.

o [RIRT =1,...,T, i=0BMEEMINTAINT,

o JEIL AR AN FORGI AL AN AEE A O R -

Yit (0) = F{\i + Z[( + ui

AR 2] DA A I AR Y P A FRAE A Y
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(IR HIES

o B X NTyZHii = OMRIIENRHE (WY1 A Zy) 5 NI, XiupNTeZ
AT EL T DN MARHIE

o NIMMERTRERE: wy,..,ws, wi+ - +wj—1Hw; >0 (MEHE)

o LHE—MPIEEMMEY, EEUNE:

w* = argmin (X — X’w)'V (X0 — X'w)
o FEERIENL, R X = [Yoo, ..., Yor,—1], AR BRI FACTEER Yo 42l 2 Y (50 [a)

2 ZICIVE|
o JUALFERIN :

J
o0 = Yor — > wiYj
Jj=1
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e Stata: synth@i
o VIIEHL: 22 XIGUESF 77 IER AT DAUER,  PRUEFI MR
° JEH:

To—1 J 2
* = argmin Yor — Y
_ =

* nestedi&i
o H#EWT: placebo testfyEp — value
o BEAERABHMABAEHE, il BERRAY.
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e Hsiao, Ching and Wan(2012)#2H}, nIPAEREREE, mAEE A E/m
TEM R SR
o NSRRIRAEIRA BERM RN, REACIRAIEE Ry H R FERIE :

Yie (0) = F)X\; + o + €

HrF o KA a] W R -
o CHHERIL: WA MART RO FELH 1A 5.
o AU MENUl] spacef /7 i R K.
o SR
O EBCRRAEZRT, MY XY, = {Vie, i = 1, ..., N R RFA[E )T
e ﬁzmHYOt (1) ,t > Th
e BK%SWET = th — th (1) st > TO
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HCW 5 i%EH B Lasso

Lif1Bell(2017) A {# F Lasso /1 iEENHCW 7 14 H RS A 4%
o SEfH|: ARRRPESI X T REPEE H AN : hew_lasso.do

0 |
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HAXHE
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