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What's Trending in DID?

MEXA I 7
AR o BUE

AT L v R oA
Roth (2022), Rambachan-Roth
(2022), Roth-Sant’Anna (2022)

Sampling/Clustering
& Inference D [t

%% Roth, Sant’Anna, Blinski, and Poe (2023)
“What’s Trending in Difference-in-Differences?”, forthcoming at Journal of Econometrics
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Scope of This Talk

Dennis J. Aigner Award in 2023 (Best Empirical Theory
Papers published in Journal of Econometrics 2021-22)

e Callaway and Sant’Anna (JE, 2021)
e Goodman-Bacon (JE, 2021)
e Sun and Abraham (JE, 2021)

—o— Callaway & Sant'Anna
—A— Goodman-bacon 3426
—=— Sun & Abraham

T T T T T
2019 2020 2021 2022 2023

HFT: Google Scholar (2023.5.22)



What’s New? Should I Stay and
Listen to Your Talk?

Khoa Vu @KhoaVuUmn - 68513H
An economist trying to catch up with the difference-in-differences literature

H A Khoa Vu on Twitter (2021.6.13)



What’s New? Should I Stay and
Listen to Your Talk?

HiFT: Pixabay with photo credit to PublicDomainPictures.



Outline

[ EX E
« Event-study/Staggered DID design
« Static or Dynamic TWFE specification
Al DSRIRED ? R EEHRIZANA T ADBEL 5 D5 ?

¢ “Forbidden Comparisons” ® [iiH
¢ Goodman-Bacon/dCDH decomposition

AR ?

e Fully-saturated TWFE
* Rolling methods
e Imputation methods

Stata (& R) IC & % EEEY
o HpEIH L Il —2 gV
o I : Cicala (AER, 2022)
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Iaﬁﬁ e X AE

e AR B AR CULE R Z T A 2 & A E

225 L L CHIH L 72 Two-way Fixed Effects (TWFE)
Yie=a; + A + 60X, + € (1)

X1, X P MEEKGEGEROGEDLED).
X2, MhoRIEZRE AN HED a.

% { DR OEIMIEE THELN T W AIHET AL v —D

o Jifl) : RIKE£ D5 LT DER~DE
o BAFRRYS : CCTOHE - {HENR

o EERF HHYav s oBR~DEE
. ﬁﬁ%@ T 7 7 & 2 DEH ~ DR 2
. BN HBL DR DR ~ D3R



Claritying Our Setup

1. MREROE (DT 3Rk A 230E - HEERAEE N5 ¢

« Hl1.RCTZ 4 —v FFEEZEE(AE 7 52 K ICfT W, pool L
7-7 — X CTWFEHTEZ1T > .

Yie=0a;+ A + 0Dy + € (la)

o 2. B zHUEORL ZERICE T3 RIEES DT FITHE
HIc 5 z 7-%h 8 % First-difference TWFECHEE 3 5.

Ayit = a; + ;{t + 5Axl~t + Aeit (1b)

o 3. FED o D 2%, Exposure D7 3 EEDEMICE 2
7= %h 5 % TWFE (first-differenced or not) TGEEER) HEE.

Wy SF

Ayir = a; + A + 6Az;; + A€y (1c)



2. X, A

Y(b)

Y(a)

fHL,

\’:I:
BBTAS

Claritying Our Setup

BCdh, MEOARE L U (X Y LA ).

e B D6, Level Effect (Treatment) & Slope Effect

(Causal Response) 2357z % A]H
= 9T ¥4 v ICIt U =@ Y R E L 23R

(5] : 6 = E[AY;|AX;e > 0] —

____________________________________________________________

ATT (b|b)
— ATT(a|b)

ATT(b|b) |

£ (Angrist-Imbens, 1995)

E[AYit|AXit - 0])

Y(d)|b

Y(d)|a

ATT(b|b)
= E[Y(b) —Y(0)|b]

Y] 7 2B - el
DITHIN Tz,
ZbZ bl TcE v
BN 7R TE 23 L.
(Callaway et al., 2021)



Common, but “Misleading” Analogy

“ROWHEIMAFR T, WE LA I Vv PR %
“DID/Event-studyDH%ET ¥4 v & L THWS ¢

Yi=a;+ A +06D; + €5 (1)
& 6=E[Y;; —Ypli€eT]
—E[Y;1 — Yypli € (] (2)
o O TNIFGEIERFFMIC)IEL »Analogyd» ?
(TWEFE estimatoriZ§D1E L WHEEE 2 ?)

= A. Yes and No!
TWFEHEE & 1%, WLERIR S 53 BE 1 (BEMi /IR %
) ZFpo5a, (BRICEKRR) N4 T A2 FD.




Q1

Q2.

Q3

Q4.

Q5.

Preview

CFEIT P LY FOIRED FTiE, TWFEIZATT#IE LK HEET 3 ?

= X LEHRICEEEERD ZGE, HICAA T ABREL S, BED
REL ITWICHEEINTLEI> T —2D (XA TROEKE) .

Dynamic TWFEZ 1T 2 1E, 9 WO EIZAEC RV ?

= X ALESIRICEEWED D 556, FIRICER R A4 T ADPAEL
% . Event-study IC & % Pre-trend Check MG CTE 2 72 5.

. FEPE L TWBE 085 2202l (Diagnosis) [ A[RED> ?
= Yes : GB (JE, 2021)/dCDH decomp (AER, 2020)/Jakiela (2021).
Diagnosis ClAJEZ FE R L 7z b, XfULn[gED> ?
= Yes : 320D 7 7 u—F. Stata/RE Y.
=007 7 —FIGEWIED S ? EROELENTTIZE ) TRE?
= Yes : Stata/RIC X 3 EEEE.



gyun

[l e D B

e ZNFEFT) (or (1))DATT T XA Z—%IELLHEET A28

DEBL LTEICERINTWZDIIRD =D
Yie =a; + A + 6Dy + €5 (1)

Parallel Trend : WLUE DD - 72356, WLEERE & X
HEfE 1 (B R RE Zr S5 RICBI L <€) WL L v F
RO,

No Anticipation : L& % F#l L TULERE~ DX R 23
L7 (5 SUTVADE —ORIE)

No Spillover : QLiERFE &t HEEE o IS HH AAFFH 23
E L7 (5 SUTVADOE—DIRE) .
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o L WA - ESRICEEESTFAEL, LEX A I v 7 e
LTz 7 (B HEHFRANI DR 255 Hlsi2: 5 7))

Yee = ap + At + 0x Dy + € (3)
= E[Yy¢|Dyel = ax + A¢ + E[6k | Dy = 1] Dy
+E|€re| D] + {6k — E[8x|Dyr = 1]}Dyt

=  El[€|Dpt] =0 TH o7z LT, mEDEHIK-
TLE).

O DEE R or @QULE 23 BB M & #AHES (Gardner, 2021) .



T EBERKGEANATADBELEZDD?

EH (Theorem 1, Goodman-Bacon, JE, 2021)
(1) DTWFEHEE BSTWFE 32T D2 X 2DIDDNEM & 72 5 -

§TWFE = z Skew Oen, - + Z z [Sllc(lgzizxz'k + Silczgiizxz'l] (4)

k+u k+u l>k

Al 255 ).

EH (Theorem 1, de Chaisemartin-D’Haultfoeulle (dCDH), AER, 2020)
(1) D TWFEHHEE BsTWFE (3 & C OUUESHE O INEM & 72 % -

STVIE = N e e (5)

k,t:D=1




T ERKEANAATADBELZDD?

(“Forbidden Comparisons” ® [ii]H)

/;

Early-treated :
I
I

Late-treated

Never-treated
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T
time B
H . Goodman-Bacon (2021) % = — X ITERK.



B K ANA T ANE

A. Early vs. Untreated Groups

Early-treated

|
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time

C. Early vs. Late Groups
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B. Late vs. Untreated Groups
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)
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e 7 |
I I I
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D. Late vs. Early Groups
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S EHEGCHML TA LD

Frisch-Waugh—Lovell (FWL) theorem X ¥ :

STWFE — E(Yitﬁit)

~ 6
E(DZ (6)
_ E(DuXbiclk, ) _ E(Eitﬂ(k,t))6 _ 5
E(D2) E(D? kt Nkt Okt
k,t:D=1 k,t:D=1

Elt : El}%ﬁl)w = C/fi + /11: + ult@ﬁizél:

Zjit =Dit_ﬁit=Dit_5i_5t+D
o SFTHARIFR DMEER S E A — T3 D T, ABEHERD
EWHE LD, 1.
ST HARE] D2 HAIC 13 early adopter Dweight 23~ 4 F X IC 72 5.

o T Dunits 2MLE % Z 1T T 2RI, weightsiZfiEsEic~
A FRITR%.



PO D NA T AN

e Baker eral (2022) OAIEH
e T =36:1980~2015

« MEXA I v 11989, 1998, 2007

LU ADH?

« N = 1000 firms = i randomly assgigned to {Ggo, Gog, Gy}

a; r;{t' €Eit ~ N(O, OS)

e Case 1 : LERREIZ[FIER, No Dynamic Treatment Effect

DGP ylt — C(l + /1t + TDl't + Eit'

T ~ N(3,0.22)

o Case 2 : LERNRIZEEN, Dynamic Treatment Effect

DGP: Vit = Qi + At + TkDit + €t
~ N(8), x [T — k], 0.2

X [T —k])

589 — 05, 598 — 03, 507 — 01



COBREONA TABRELBZDD?

Case 1. Homogeneous/No Dynamic Effect

(Simulation 3 in Baker et al)

1 — 1989
— 1998
— 2007

Case 2. Heterogeneous/Dynamic Effect
(Simulation 6 in Baker et al.)

| 81— 1989
|

| — 1998
I —— 2007
| Lo _

|

|

|

!
1980

! ! !
1990 2000 2010

#F: Baker er al (2022) Figure 3 (ii) % <X — ZIZEAL.




Density

BHDOATT L Wilc 7 37 — R %

Case 1. Homogeneous/No Dynamic Effect

(Simulation 3 in Baker et al)

o |
3 |
I
I
I
o I
@ I
I
I
I
I
o | I
h |
I
I
I
I
= I
I
I
I
I
I
© 7 |
| | |
2.96 2.98 3

Estimates

kernel = epanechnikov, bandwidth = 0.0024

Case 2. Heterogeneous/Dynamic Effect
(Simulation 6 in Baker et al)

| | |
1 2 3
Estimates

kernel = epanechnikov, bandwidth = 0.0089

I
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I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
!
0

#F: Baker er al (2022) Figure 3 (ii) % <X — ZIZEAL.




Event Study CRE X fiFR 3 5 ?

(1) O TWFE-DIDORIEE X, () B— TR 2 HEE, (i) WLUE % 4
v 7% AL L Ty, Dynamic TWFET®H 1UIX % L3 5

Vi = a; + A, + Z 5, 1[t—k; =] +e; (7)
l#—1,l€EL

fird (Proposition 1, Sun-Abraham, 2021)

FHHID Event study TWFE®D Estimand (#%#E7E &) 65° €5
ToOH, &2 COUE 7N — 7 DIERNE (dynamic effects) D
IMEME LRI NS GElIZERR).

1. [&<Tof] 121X Event study O REARI 2> & 4 L 7= HARE
%aiﬂfbi?

X2, BEHEE D [weight] ICid~A4 F 2 ED. oE DML
BRG] 221 5 “negative weight” & 72 256 D .

X3, EmWX T, FHAICITEE < Fwindow g ICHF B & L T
RENTW2E2, R ICHbE TRERL T2




[ale2 D RZ W 13 AT HE 7

Goodman-Bacon (JE, 2021) :
TWFEHEE 2 13452 X 2DIDHEE B D IE D E A TR &

= 2X2DIDEEH L EADITH D &I X b2W

(Stata: bacondecomp, R: bacondecomp)

dCDH (AER, 2020)
TWFE#EHEE B 1T E O ULERIE O (~4K & D) H AR TIPS

= BAHDWLE 7'V — T D) 5346 1T X % 2T
(Stata: twowayfeweights, R: TwoWayFEWe1ghts)

Sun-Abraham (JE, 2021) : Event-study#&# i€ & (34 C DY) HHHHR D
BEOUETNR D (—E A @)Eifﬁ Un‘? A=

= B A O (WLEFRFRE D) 5340 i1 X 2 2 MT
(Stata: eventstudyweights, R iﬂﬁb)(ZOZ?)A.?)OH%)ﬁ))

W3 b Negative Weight ORJEICEH L L TH Y, 7 — X ICHNTET 5 [
RE DAL 1% T & 7\, = Jakiela (2021)



Goodman-Bacon Decomposition in Stata

Case 1. Homogeneous/No Dynamic Effect Case 2. Heterogeneous/Dynamic Effect
(Simulation 3 in Baker et al) (Simulation 6 in Baker et al.)
o _|
1 — 1989 : ) — 1989 : : :
— 1998 | — 1998 | | |
— 2007 I — 2007 | | I
I o | I I I
7 I - I I I
I I I I
I I I I
I I I
I I I I
7 I I I
I I I
I I I
I I I
| I I
I
I I
I I
I
I
I
I
I
I
! II ! ! ! ! ! !
1980 1990 2000 2010 1980 1990 2000 2010

#F: Baker er al (2022) Figure 3 (ii) % <X — ZIZEAL.



2x2 DD Estimate

Goodman-Bacon Decomposition in Stata

Case 1. Homogeneous/No Dynamic Effect
(Simulation 3 in Baker et al)

Ln —
q —
e ®
N —
O Early vs. Late (Control)
A Late vs. Early (Control)
- ® True
| | | | | |
0.10 0.12 0.14 0.16 0.18 0.20
Weight

Case 2. Heterogeneous/Dynamic Effect
(Simulation 6 in Baker et al)

89 vs 98
98 vs 07

(V]
©
Eet————-————~C——————Ac—————
0
L
a /
[mn]
N
&
Tp]
% 07vs 98
A
o | 98 vs 8
07 vs 89
A
! ! ! ! ! !
0.10 0.12 0.14 0.16 0.18 0.20
Weight

Note 1 : 0520 533728, “True effect” i3Baker et al. (2022) & 135730,
Note 2 : 20074EDLE 7V — 7B L T, BOXEEEE L THEHATE 2 70— 7BEE L irniz®, HEEMBEBAFEE L R0 miciEE.

BHOATTOA%Z 7wy FLTWwW3,



Jakiela’s Diagnosis

Frisch-Waugh-Lovell (FWL) theorem#?* & —~ > D HWEREL NS

A Dyt
(FWL].) 6TWFE — Z Yii | —==
\Zu D

it

= %E{,EIHE Z D Weights (Eit/ Zit 51215) %§+ﬁ [/, k@ﬁﬁ(ﬁlﬁﬁﬁ)
negative weights % £72 2> % 3-iffi.

Treat in 2007
Treat in 1998
Treat in 1989 EEEEEEEER

I I I I I I I I
1980 1985 1990 1995 2000 2005 2010 2015

B Treatment observations - negative weight
Treatment observations - positive weight

Comparison observations




Jakiela’s Diagnosis

Frisch-Waugh—Lovell (FWL) theorem#?> 5 — 2 DWEE G LN 5 -

(FWL2) STWFE. V. = 6Dy + €

= Residualize & 7= #ERBHZ R & WLIE R EL D BEMRTE DS, AR IE 0215 2>,
K& R BEHME A Fo 21 2> % 1.

Case 1. Homogeneous/No Dynamic Effect

Case 2. Heterogeneous/Dynamic Effect
(Simulation 3 in Baker ef al)

(Simulation 6 in Baker ef al)
T (=3
Treatment observations = Treatment observations
Comparison observations B Comparison observations
H
-

10
1

Y residual
0

Y residual

D residual D residual



Summary So Far

1. M7 D% [Staggered DIDDWTET A v ] Tl3EL
| TWFE-DID estimator/specification ]

« % DG (DIDD =2DRENRK Y 37> TwiriX) DID
DT A4 VIZERBR R OERN] - HEEHERIE & L T2y,

o MIEIX, WENRELRAZEXA IV ITERLZ I N—TITHEL,
Z DRI ?T@#@%%m,ﬁ DODID/X T A & — % #ff
ETBAHETITERGEAATABAEL 3.

o PR OEEVEIL, R TCOEIMAKXL THEET 2 EIRET 5D
D3 %24 (de Chaisemartin-D’Haultfoeuille, NBER, 2022).

o Z ORI, WEDPEGEEBPELICE S 3T EL 5 (de
Chaisemartin-D’Haultfoeuille, NBER, 2022).

= &9 L “Forbidden Comparison” % &E\F 5 415 2> ?



Summary So Far

2. WLERNE D FE 20 S 2756, #Y] 7R “Aggregation” D/

EumEz b0 (N4 T Altweighting2>» 5 D4 U %),
« Group-specific “FEULERN R

ATT
12 Lk

t=k

« Event time-specific *FHEULE RN F -

él = z Wl,kATTl,k

* Overall “FHEULERNHR -

— zwkék
k



SALER S ?

1. Fully-saturated TWFE Regression

» Cengiz et al (QJE, 2019)
 Sun and Abraham (JE, 2021)
« Wooldridge (WP, 2021)

2. Rolling Methods

e Callaway-Sant’Anna (JE, 2021)
e de Chaisemartin-D’Haultfoeuille (AER, 2020)

3. Imputation Methods

 Borusyak, Jaravel, Spiess (R&R at RES, 2023)
e Gardner (WP, 2021)



Fully-saturated TWFE

1-A. Stacked Regression (Cengiz et al, QJE, 2019)

(D Event timing Z & IC“7 ) — v 722X2DIDT — %% v b ZERK
(% 7 v — 7 ITH L Tnot-yet treated D & Z WHa#E & L CfERH).

2 o T—XEy F#ZstackL, #HEEHT—Xt v b 21ERK.

(@ Stacked datalZfully saturated event-study DID % #H 3 5

Ve = @+ A+ ) 8t —k=1] +em (7

[#-1,lEL

. Fixed effects# event timing Z & IC AL 5 LAAL, #E Devent-
study DID¢ R C. E7t 5D, eventtimingZl &IC27 Y — v ix
T—X%y b EEKRT S A



Fully-saturated TWFE

1-B. Sun and Abraham (JE, 2021)

(D (Full data seticxf L C) Event timingZ v — 7% K $T X I —L D
R 78 % A7z Event-study DID % #£ /€ :

Vi, = a; + 1, + Z z 5., 0[G, = K[t —k=1] +e; (8)

ke&C l#-1

(2) Dynamic treatment effects ATT; %, XKD X 5 ICHERE :
ATTl = Z Wl,kSl,k
K

X, (8)Ic X 2HEE X, FEMIIC never-treated D A Z WHEEEL LT
FAST A 2 &It b. Never-treated 237 1E L 7 WiG4A, last-
treated ZXTHEEE L L CEH 3 2 72 O LEREIC AN TR 0,



Fully-saturated TWFE

1-C. Wooldridge (WP, 2021)

(D (Full data seticxf L C) Event timing 7' Vv — 7' % R J[E 35 &
Event timing 7 )V — 7 & DR ZIH % AN 7= TWFE % #7E

Vie = @y + A+ ) ) SullG =Kt —k=1] +ee (8
k&C 1>0

(2) Dynamic treatment effects ATT,IC 2\ T (%, Stata/ROiIHKIfFT &
RE XNy 77— % FFH (ff] : Stata’s lincom/margins).

1. Sun-Abraham & [AIfEIC, FEERIC never-treated D & % W HERE
ELTCHIHT BZ &icb. Never-treated 23F1E L T WiGEA,
last-treated Z# WHEFEE L CHEH T 2 72 DULEREIC AN TR\,

% 2. Time-varying covariates?>CPTIC SR I & D F - HEE 2 W
THHHRIICER L T\ 3,



Rolling Methods

WUE 7V — T k O tFH OUEFNRATT (k, t):

« R—X%EL5FT35H (HFEIIk -1 EEEDOFELA])?

« Never-treated, not-yet-treated, or [j /7 % fH 5 2> ?

e HEEBOR WAL I T EH? Already treated
o BEHERUEDEITREZ ) T 507 o

o

Not yet treated




Rolling Methods

2-A. Callaway-Sant’Anna Estimator (JE, 2021)

e (CPT2EE Y 7oK ATTICEHL €, ROEEMIEK D 7O -

ATT(k,t) = E|V}

=F

- Y2|X, G, = 1]
PEXC
G 1-pE(X)
E[Gg] PEXC
1-pR(X)

(¥ -

Yi—1

G, = 1 if treated in t = k; C = 1 if never-treated

— Mgk (X))

pr(X) = Pr(G, = 1]X, G, C) (generalized propensity score)

me(X) = E[Y;

= RO EFHL, I T X MY v 7 ITHEE 5 ATT,
Sun and Abraham & [A]ER.

— Y4—1|X, C = 1] (counterfactual outcome trend)

% BEUE [RRE I b RS,

(9)

B L Tlix



Rolling Methods

2-B. de Chaisemartin-D’Haultfoeuille Estimator (AER, 2020; WP, 2022)

e  “joiners” & “leavers” ICE L T, ROEERZ EFE

Nk t Nk t
ATT.(t) = Z N (Yie = Yir-1) — Z N (Yie — Yiee-1)
1,0,t 0,0,t
k:Dgt=1,Dft-1=0 k:Dy t=0,Dg ¢t—1=0
Nk t Nk t
ATT_(t) = z N (Yie = Yir-1) — z N (Yie — Yiee-1)
1,1,t 0,1,t
k:Dk,t=1:Dk,t—1=1 k:Dk,t=0'Dk,t—1=1

N

= 6°=E (ZtNl’o’tATT+(t) +—

Noot AT (t)) (10)

K1 Ngpe = Zkpge=anger=b Nits Nie= # of obs. forkin t.

X2, WLEICOn/Off 237 W54, ATT, () D & % .

%3. StataTl%, CS estimator ICHL~_EEL A 7 v a VA3 wTnw 3,
4. 7.(10) 1% Statichk. Dynamichiic 2\ TIZWP(2022) % 4.



Imputation Methods

3-A. Borusyak er al (R&R at RES, 2023)

D WE % 3Z 1T TR WBLEHE(D,, = 0) D A%y, XD X 5 76l
AEHEET 5.

Yie=a; + A¢ +uy
@) W& % 2T 7= BLE(D;, = 1) 2w, ZBLAIRG, &) DLER %
RD X 9 ITHEE :
Sit =Y — Yit(o) =Yy —a; — /it
@ (SA/CS/deCDH ¢ [F]#k12) Dynamic treatment effects ATT, %,
RD X5 ITHETE

=TTy = ) wieby
{i.tlt—kp=1}



Imputation Methods

3-B. Gardner (WP, 2021)

D WE % 3Z 1T TR WBLEHE(D,, = 0) D A%y, XD X 5 76l
REHEET 5.

Yie=a; + A +uy

@ EToHNEIIX L T, A (“Residualized outcome”) % F1E. -

~

Vie =Yy — @ — 4
B QDA ZBHHRE L LT, ROMEZAT D
(Static TWFE) ’Yit = 0D + €4

(Dynamic TWFE) Y, = z O [t —k; =1]+ €
o



Estimates

Estimates

Alternative Estimators 1n Stata

Naive TWFE Event Study Stacked Regression
|
2 |
|
n 15 N |
(O]
© |
I
= |
| w 5o |
i |
| 0
I I
| | | | | I | | | | | | | | | | I | |
-5 -4 -3 -2 1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2
Periods since the event Periods since the event
Sun and Abraham Wooldridge
2 Stata command- | N |
eventstudyinteract : o :
1.5 —
| g |
=
b | £ |
1
5 | L |
| o -
0 o | |
| | | | | I | | | | | : | | | | | ! | |
-5 -4 -3 -2 -1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2

Periods since the event Periods since the event



Estimates

Estimates

Alternative Estimators 1n Stata

Callaway and Sant'Anna

1.5

Stata command:

csdid

| | | | | | | | |
-4 -3 -2 -1 0 1 2 3 4
Periods since the event

Borusyak, Jaravel, Spiess

1.5

Stata command-
did_imputation

| | | | | | | | |
-4 -3 -2 -1 0 1 2 3 4
Periods since the event

Estimates

Estimates

de Chaisemartin and D'Haultfoeuille

Stata command:
did_multiplegt

| | | | | | | | | |
-5 -4 -3 -2 -1 0 1 2 3 4
Periods since the event

Gardner

Stata command-

did2s

| | | | | | | | | |
-5 -4 -3 -2 -1 0 1 2 3 4
Periods since the event




Stata/RIC X % iEE

(1) Bt

« Baker et al. D{AEH
(Heterogeneous, Dynamic Effects)

« Package®DL
« Diagnosis®D J7 ik
« Goodman-Bacon decomposition
« Jakiela’s diagnosis
« =007 7 u—FIC X BHEE
« Fully saturated TWFE
« Rolling methods

« Imputation methods



e Cicala (AER, 2022) o5 — &
(B B R LSRR EIC G 2 1o
o EILWIFE DR & BT T A v
.+ SEEEMISETAL S BRI 7
« Diagnosis
« Jakiela’s diagnosis
« Z00T7 7 u—FICXBHEE
« SAvs. CSvs.deCDH vs. BJS



YR — b ¥ A b (Github)

I
Diagnosis

g )
oo FA ] r Estimation \
[ Code ) ’
Stata

A T = R
[ Output ] ------------------------------------------------------------------------ ( Diagnosis |

( )
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X1. 3 K—=1F+% A4 bixZH 5 @ github.com/kazuyanagimoto/staggered_did_tutorial.
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[.essons from Stata/R Exercise

L 1. Negative WeightsOZZWr B8 IC/T S 2 L 3HIZR 5.
o Stata/R package & ¥ % Jakielad Diagnosis % H#E£E,

L 2. Sources of heterogeneity :BEHI DG E, =007 e —FniIndE
DILERNER B L UPre-trendsZ1IEL K #EE T 5.

o Stacked regression, Wooldridge, Gardner &I X 2 “FH)"H#E € 1,
IEL < AggregationZ 1T o 72355 & SEOHEEH 2 72 2 AIREE.

L 3. Sources of heterogeneity 23BERI T WIRE DO EEMIE TIE, =2D 7T
7u—FOHEEM(BLUSE)IIKRE S B2 AREELRH 5.

e ZFNZNDEstimatoriy, B b7 —RXDOESZFHAL T30,
HEEME D AR - 2120k & b ICSERE L ITAE.
= H—DiffEE/LITICHES TEEDT 7'u —F CTHEE.

L 4. Time-varying Covariates!d, Imputation methods & Rolling methods %
4G b 53 CXULATRE.

e X VHEMRT —A(AX() # AX(0)) : Caetano et al. (WP, 2022).



Good Practice in Event Study

Event study estimators
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What's Next in DID?
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R and Stata packages
https://asjadnaqvi.github.io/DiD/




Pre-trend Check @ [\]5&E £

e Roth (AER Insight, 2022) :

(1) Event study®pre-trend test!3 R H 77 2355\ Al HEM:.
(2) Pre-trend D #E BRI FH D' Tspecification ZiE .58 & N A 7 R ITED 2 Al HEME.
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Parallel Trend @ EE 7547

Z O RE O WHLE X ?

Roth (AER Insight, 2022) : Z @ X 9 &“B7235[1F 5 2> £ 5 > TR JTHIE.
Stata/R package: pretrends (github.com/mcaceresb/stata-pretrends)

« Rambachan and Roth (ECTA, 2022) : XD X 9 I KESWT 21T 5 .

e Pre-trend?> 5 Post-treatment trend % 1 I
e Post-treatment trendiZ |M|®Bounds % AL 5% Z & TRobust CIZ{E %
e MuaZLEEB LT, ATTOEBEWDEENST 21T

Stata/R package : honestdid (github.com/mcaceresb/stata-honestdid)
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