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IRV —H % ERB UIEER R
. FIE RIS — 5% A ARTEIR S

o SO : J\RILFT—FZBCRRHER
o ZDENE (Difference in differences)
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DIDDHIIC : B#AEER(Natural Experiment)

o BAEE : FU—bXZ FOEENGIINE [EER] SNTVBINDDEDICS Y AITRED,
o BERZEE., [JzFZF] AR b BECREAHOEBHME. &L,

o BREERN DD LRCTONR(SIEDE, DN LT <IRD,

o ITEDM=VOFMDTCTIIEARES (Natural Experiment)ZEH I ENER N TLY

50
o BICHDEIFIRERSIRVLD, BoZBIEICZEL,
o TUT. EDOREE [Z>HFLM] BT—X - )\A - H5—2X,
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20215F ) —NIIVFBEFE

o "Natural experiments help answer
important questions for society”

e "...this year’s Laureates have shown
that it is possible to answer these and
similar questions using natural

exper[men tS. The key [S to use I(!.UPTJri:;acshl-E\mehed © Nobel Prize !}I.utrxlrl:;acs}f\mehed © Nobel Prize g.uw:ishgmehed © Nobel Prize
. . . - David Card Joshua D. Angrist Guido W. Imbens
Sltua tlons In Wh,Ch Chance even ts Or Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

policy changes result in groups of
people being treated differently, in a

The Sveriges Riksbank Prize in Economic Sciences
in Memory of Alfred Nobel 2021 was divided, one

way that resembles clinical trials in half awarded to David Card "for his empirical
contributions to labour economics”, the other half
medicine." jointly to Joshua D. Angrist and Guido W. Imbens

"for their methodological contributions to the
analysis of causal relationships."”

e V/—X: Prize announcement. 5/ 37

NAKAaIDri=Aa Arra NAaKkAal Diri=a N ibras~h


https://www.nobelprize.org/prizes/economic-sciences/2021/prize-announcement

AR : ZEDOE5E (Difference-in-differences)

o A 1 ZEHHFRICE D THEIT D)\ RILT—INHDIRNR

o JXRILT—HFICLOT. KEZEBEUTEIEUVRVENSBEDREH] ZHRETED.
o il : B ADEEN. DX,
o F—HTRABNEDEOK,

o EMDZE L (Difference-in-differences): bU— X2 bXZ MOAFEEUCRIEZ(ELE. FPU—
KA - 32 O=IVIIN—TRITLRT 3.
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AHDiN

1. KA1~

1. JL—ALAD—=7

2. HE

3. WAT L > RICET DA
2. RIEKDEEK
3. (#i2) DIDZ=RHWIZEHD
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SF ik

e Angrist and Pischke "Mostly Harmless Econometrics" Chapter 5

e Ishise, Kitamura, Kudamatsu, Matsubayashi, and Murooka (2019)
o EDENEZRAWCEREHMEIDFE|E
o AT K

VAN

O i
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https://slides.com/kudamatsu/did-manual/fullscreen
https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxta3VkYW1hdHN1fGd4OjM4YzkwYmVjM2ZmMzA2YWQ

IL—LD—D
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=DE5E(Difference-in-differences, DID)& I ?

e DIDIZ/\RILT—HDig&EEERHUICREMNRETDO7Z TO—F

o 2FEFADEFELLEL
o NU—=KX> b -O>bO-ILIIL-TDLE —>L 0232 )\A 7 ADRKR
o FU—=bAZ NIIIL—TATORIERLEER —>FA LN REXBITEDN?

e DID(F. N5 2EHADLEE = HASHE TLD,
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B (C KX SDIDD:REA

QOutcome

N Treatment
Group B
/./"/. N
//"'/ Treatment
e — Effect
A
QO 5
-
C -
Control D
Group
Pre- Post- Time
treatment treatment
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BARNIRIL—LD9—D

2EARS: t = 1,2, RU— XS MG 2 BB IR,

Yie: BN 1 Dt BRCHITD 7D ML
Gi: NJ—RAZRNIIIL—-TDHF=—

D;i: NU—BA> REZITTVWDIIEHIDSI=—, Dy=1ift=2and G; =1

MmRF>SvIb - PIOMHA
o Yir(1): BN ¢ Wt BAICHBWNT, hU—=KAD RENTWIIBEDT D HOA
o Yit(0): RU—BRX> RESNTULRWEEDT I ML

BEMS

Yii = DuYi(1) + (1 — Dy) Y3 (0)
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k)

- B#: t = 2 [CRUIBATTEHET 3.
ElYin(1) — Yia(0)|Gi = 1] = E[Yi2(1)|Gi = 1] — E[Yi2(0)|G: = 1]

e T—AHLUTHREINBIED :

RU—RASREI (t=1) RU—RADRE (t=2)
RJ—hX> k(G =1) E[Y4(0) | G; = 1] E[Yn(1) | G; = 1]
a>RO-JL(G;=0) E[Yi(0)]|G; =0 E[Yi2(0) | G; = 0]

o EDXIDIMREDIT TATTZ 5B BFEN ?
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LR TRl TE= D0 ?

e 2HAHICHITDA NU—BXA> rEOS O—)LDLEER
o MEBIMRE : F|Yi2(0)|G; = 1] = E[Y;2(0)|G; = 0],
o CHOEEATTIILATTESND

ATT = E|Y;»(1)|G; = 1] — E|Y;2(0)|G; = 0]
o LU 3ZI)\A7RX?

o BITBLLEL
o MEBIMRE : F|Y2(0)|G; = 1] = E[Y;1(0)|G; = 1],
o ATT (FELFTEBND

ATT = ElYip(1)|Gi = 1] — E[Yu(0)|Gi = 1]

o FALKNLZR?
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ifT L > R (Parallel Trend) O{RE

e IRGE:
E[Y;2(0) — Y (0)|G; = 0] = E[Y;2(0) — Y (0)|G; = 1]
o fEIR: [RU— XA MO TEZBEDRIEZL] NZDDJ)IL—TDEITEU

o FU—BAZNIIL—TDNEN T(RIEBMIC) FSU—BRA> hEZFRIOEESDO NV K]
(CEAUTREZHB T D,

o HIICEAUZKZER
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Difference-in-differences (DID)

e ATTZLUUTOLDICEHEITDE
EYis(1) = Yi2(0)|G; = 1] =(E|Y;2(1)|G; = 1] — E[Y;1(0)|G; = 1))

\ J
v

ATT at t=2

— (BY2(0)|G; = 1] — E[Yi(0)|G; = 1])
o MifTHhL > RODIRFE :
ElYi2(0) — Y (0)|Gs = 1] = E[Yi2(0) — Yi1(0)|Gi = O]
o ATTMENDE EIRD,

ATT =E[Yip(1) — Y (0)|Gi = 1] — E[Yi2(0) — Yir(0)|Gs = 0]
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(B5F(F) No AnticipationD{RFE

£ - B - bl [FHERFF] 2L MOBRIETEIS I DIEC DN THE

IRE: G;=1Dt=1CHENWTCTRRDIEDF [ bU— XA MHRVRRICHITD 7D M
Al E|Y;(0) | Gy =1] £LTEZRBENS.

e H5UNJ=RAZBMREIC, BU—BMAD MFRUUTEZZRLLCVLWZHZEF. CZTRASD
HEDE ThU— XS bOFZEERSTZ DO MIL] EEDOTUED,

Eik . BEEARIO/ )L FIARIEEIRGS(C(E. [IMTADTFIR] ZWEE U TRU.
[ 7FDO2RR] & [EEONADMNR] ELUTHEIT DI EED D,
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WHEFEEDL : TS5VA HEE
e ATT (&
ATT =E[Y(1) — Ya (0)|Gi = 1] — E[Y2(0) — Y (0)|G: = 0]
o IFHEZIFATIITESTRR D,

ATT = {§j(t=2,G=1)—g(t=1,G = 1)}
—{§(t=2,G=0)—g(t=1,G =0)}

=L (L, G) (4 B G OFSE ¢ (LB BERTE TS S,
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#il: Card and Kruger (1994, AER)

e B]: RIKEE LRICKDIERNDEE,
e 1992FF4H1H : —1—>v—>—MNTHRIEEEN4.25055.05 USD/hour(CZA1L,.
o BEBLEUTIERECEWNW =B avINE U IEEBEEENED ECAZLLEKT D,

CONTROL GROUP TREATMENT GROUP

PENNSYLVANIA

NEW JERSEY

©Johan Jarnestad/The Royal Swedish Academy of Sciences
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FER Dt

o MEEEZILDRIRICHENT, J7XAKI—K - LAKSY (G1410) (CH—RAZITD,

13 : == New Jersey
7 Eastern Pennsylvania

1.2 4
1.1 4

:1)

0.9 1

0.8 1
0.7 -
0.6 -

Employment (feb 1992

1 April 1992: The hourly minimum wage in
New Jersey was increased from 4.25 dollars
to 5.05 dollars. Despite this, employment in
New Jersey was not affected.

©Johan Jarnestad/The Royal Swedish Academy of Sciences
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DIDD#a5R

o VIMANL: LANSDREMEZ

Stores by state

Difference,
PA NJ NJ-PA
Variable (i) (ii) (iii)
1. FTE employment before, 23.33 20.44 —2.89
all available observations  (1.35) (0.51) (1.44)
2. FTE employment after, 21.17 21.03 —0.14
all available observations  (0.94) (0.52) (1.07)
3. Change in mean FTE —-2.16 0.59 2.76
employment (1.25) (0.54) (1.36)
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HEFEED2 : REOEES I

o UTD)\RILT—ZEFETILZEZXD,
yit = ag + a1G; + aoly + agDji + €54

o Gj: NU=KXAZ K- JIL—TDHF=—
o Ty : bU—bX> NAEDY =—
© Dit = Gz X T;g

o a3 MULEXNRZIEX TL\D,

o SfBEF B &, $¥alpha3 = ¥eft( E[y{it} | G=1,T=1] -E[y{it} | G=1,T=0] ¥right) -
¥left( E[y{it} | G=0,T=1] -E[y_{it} | G=0,T=0] ¥right) $ iRt 3.
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—HAmEEISRETIV

e BIATSA ROENbZILE
yit = aDj + €; + € + €

o €; BEABEEINR

o € BFEIEITERNR
o E: Gy, Tt M €, e [CENTENRINENTULD,

o ZCTH. 1R a MLEMRZIRZ TL\D,
o —AHMEIFERREST)L(Two-way fixed effect, TWFE)EIE(EINDCEEH D

o EEREZDITEICHNTIITSRY — (CnEfEIREAEERZ (cluster-robust standard errors)z{#
D, (Bertrand, Duflo, and Mullainathan 2004, QJE)
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ANR> NRASF 5« (Event Study) 51 >

o RNU— XS FOBENEBICKI D CERDOEEEZET D,
o k-HAIDS T &) — REANEERL
k
Yit = € + € + Z v D}, + €
T=—k

o DI HZ—Z#. AZv M i A RU— XA MIIL—TTHD. HD EE ¢ B hU— R
> hOFER AL T BN T3,
o 771 = 0&LTEE( (2 TOHDY — RESTEAND EBRIBEIERR & SEHIRE).

e SUDH (ie., 7= —k, -, —1)@TL M ROFREME, (i)
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D! = 1{i: treatment &t — t, = 7} DEHR

et=1,....7, NU=—RXSRDIAZT tg =4 EF3, i [FhU—RXA> RIL—F

t 12 3 4(=t)
t—ty-3-2-10
D) 000 1
D, 0000
D2 0000
D 0000
D, 00 10
D, 0100
D, 100 0

5
1
0
1
0
0
0
0
0

6
2
0
0
1
0
0
0
0

7
3
0
0
0
1

o O O
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# : 45BIEEELR{TE (Kubota et al 2021)

5
_ k Mk
Yitw = O T Oy T Oy T+ E YD}, + Wity
k=—5

©)

t(= 2019, 2020) D w BICHFBHE i
° Yitw: HEDEIR (BHE. ATMIRE)
o DY =T, —w =k},

o T; ZRet 1 MM EZIGUITE (MU — hX> DS A =2 D)

o XIEETEXNR
o aj: EANBEEXIR
o iyt AN DERBEEXIR (Z=HilE)
o Qupy: BENMDREEXR (gfsan~xoOz>3v YD)
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WERER : 25> (K : ATM. £ : £2H®)

TTTTT

Coefficients

----------------------------
Wklttthtmgff Ipymt

o J\—(395%EFEX 28 / 37



1T b L > FOIRGE(CEI T B 555m
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1T b > FOIRFEICEIT D=6

o NU—RXAZ MEIED/\RILT—INBAUIDIDNTE DN ? -> MifT b L2 RO

e EUKNIU—BMAZ MOBEN KEZEUTEILI SER(BEANSEDS I YD) (CHKFIT D5
&a. BU—=hkX> bETO> bO-IIIIL=T T, MifT b > REKRIZULIRNTHS D,
o il : FERODEEME T I D LZRIAATWND AN, BEIIRICSMUTZ,

o DIDIFKEZEUT—EDER(CLD LU 3> DHitilalge. BEMRLIFETILERC,
o FIR(Z

Yir = Dy + BXit + € + € + €4

ZRE o O—FHEEDIZH(C(E. BEEFDR €;, ¢, £EEE Xy 20> bO—ILUZET. FU
— A2 b D;; EFREIR €, DR THDIVE
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T hL > RDEZREL : T ML > RO

e JL bL > R(pre-trend) : FU—BA> FREERFIBICH TR 77T MOLAD KL R

Jl N

1577 LT AL ROIREDNRR DI DRASE. TL AL REFETICREADTLNBTHS
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JU KLY ROFERICHBITHDEER

U — X MEHCSWTCTZHBU EDOFT—I R E,

TJL L RIEHBLKETEMTHD T, BEIEDIRETIEIRAL,
o REULIEWED : BU—FMXA> MREZDHIBIICHBITRLITNL R
o CNIFMETERWNG—FLREZRLNS 1)

1T bL > RMREZBR— hIB(CE. BRUS—FFTH 1> 2RI INE,

(4% & 385w (CHERERdS B AmIlT) "Tutorial on Pre-Trends Testing and Sensitivity Analysis for
Difference-in-Differences" by Jonathan Roth
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https://www.chamberlainseminar.org/past-seminars/fall-2023#h.szofwqn65neu
https://www.chamberlainseminar.org/past-seminars/fall-2023#h.szofwqn65neu

W4T fL > RDEERE 2: T 55 —RR

e JLMLRODFTVIOERLD IA—ILICULIZED,

o 7AT TV : TL KLY RARVDTHNUE, FU—BFAY MEERIIC, FU—BFA> MR
WCTHSD,

o AR KNAATA(ICHITDTITIEEMERT B,
k
Yit = € + € + Z v D}, + €
T=—k

e SUMIH (e, 7= —k,---, =D& MU—=FXAZBMRERIIC. NU—-KXD bEO> MO—-
LN EDIREERD TV ZEIRZ TLD,
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(8F(F) Staggered DID
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Staggered DID

e Staggered DID: LiEDF A =TI MNERSBDID

e Staggered DIDICHU\T. Two-way FEDHEERRA R AT 4 ERILZITD & EBEZHEM
B CHETE SNRVWEEN DD,

o XU (&, /NP [Staggered DIDDITEDEE | ZEHE,
o HEFRICHITDF1— hIUT7ILER
https://github.com/kazuyanagimoto/staggered_did_tutorial
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http://applied-economics.org/docs/SDID.pdf
https://github.com/kazuyanagimoto/staggered_did_tutorial

BIPUEFFUL

e MREDER : TWFETHE I D3 ED(E. [T TICUBEBSNZADFIEZE{LE., BTUBESNTZA
DOEIRZL] DENZSATULED,
o FCICAMBE=NTEANDHIREZRERED L > REUTIRDODIFEH UL,
o WHEBEE LT [FEZUMESNTRWADRIELEE | Z1F D> TITRLEWTIRLY,

o BRARMETETEMB RSN TULS: Sun and Abraham (2021), Callaway and Sant'anna
(2021)

o {EAMIIC(E Sun and Abraham (2021) A" A XA X
o BEMI(CRBNHMDPITVIEEFE
o fixest /\WH—TEKOJEE
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Sun and Abraham (2021) OB

o HEIN

Yii =o; + M + Z Z 01k1{Gr = k}1{t — k =1} + €
keC 11

o KIFMEZRITIEAANZT=EKRT,
o ClHMLEZZITIAMN D IZ8 ZR9 . (never-treated EIFR)
o HTE/ISAFL 5l,k ETERDTLVD,

BEEIM(C(E. Never-treatedD A= 5ZMBEEE U TRV, BEZZFTZIA=Z2T0REICTIL
— D ANIEBT EICEvent-study DIDZ 2D TL\B,

CODIBCET., [FTTICTreatmentcNTWWBATEEZWIEEIE U TIRDTULED ] &ULVD

WESA =D —TTEDINSAIZENT BT ETUBDREED, GHBEERSIBY / 3/



