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Abstract

In August 2003, Korea amended the Insurance Business Act to introduce bancassurance, which
permits the sale of insurance products through financial institutions such as banks and securities
companies. A sales quota regulation was implemented to prevent potential consumer harm from
this initiative. This regulation prohibits agricultural and cooperative federations with total assets of 2
trillion won or more from selling products of a single insurer beyond a specified ratio. Although there
were concerns about the potential decline in commission income for Nonghyup, no empirical
analysis had been conducted on the causal effect of these sales quota regulations on their
commission income. Addressing this research gap, this study analyzed data from the Financial
Supervisory Service's Financial Statistics Information System, utilizing the difference-in—differences
method. The analysis found that the sales quota regulation resulted in a reduction of approximately
1.5 billion won in annual commission income per regulated Nonghyup. Furthermore, the reduction in
commission income was greater for livestock cooperatives compared to agricultural cooperatives.
These findings highlight the need for government policies to mitigate the profit reduction
experienced by agricultural and livestock cooperatives due to the sales quota regulation. Additionally,
the unique characteristics of these cooperatives should be considered in policy development.

* This study is a publication that reanalyzes the research titled “Changes in Rural Society and Development Directions for
the Insurance Business of Agricultural and Livestock Cooperatives: Focusing on Sales Quota Regulations (2023)”, com—
missioned by NH Life Insurance and NongHyup Property & Casualty Insurance and conducted by the Korea Rural
Economic Institute, using publicly available data and new research methods.

** Research Fellow, Korea Rural Economic Institute, Naju=si, Jeollanam-do, Korea.

*** Research Fellow, Korea Rural Economic Institute, Naju—si, Jeollanam-do, Korea. Corresponding author. e—mail: tachoo82@krei.re.kr
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Q70| %o ol @ 509 AL 2012~202310] A2 BE o] & FP5aitt.
ShAgt W% A A S 2AsHE 71E0] AEE $A4tel7] o] 2012 BEX9] 4
© YR 201149 FAH4to] HolE|7} o] & 7HsHA] ek BAIZE Stk o]eft o2 2012 o]
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ek A% J1E 4] 49 HHo] B 45109 UOR FEAE 2 A0E Uehgy, 3L B
33209 Y02 FPuTh PRI RS A 02 ettt AP A9 1,4909] YO FAT 5AR
o A4 R} 2kt

YAGFEE 7 ZFAFS A EA B5EAY 5P AYF 252 5ol 9 33.79 Uo
271 Aow, JEAY S5FLS 30,49 A ERFS oF2 %82 13.69
o vehgeh, A% 71E A4 B9 HEAE 5ol B 6,0609 Y, E5EAD 5ol 3
60509 UO= s} £ Ao Lehity, FHEL B 3,780 Y, HEBL Fi# 2410

AOE GNP L E5EEY 55 @] 15 A0 R 44 FEsk e Aoz ek,

B Yo HZEHER} 2|2k Z[Sizk
A x3t
53 0.860 0.347 0.000 1.000
e 0.129 0.335 0.000 1.000
AE 0.011 0.102 0.000 1.000
EiR=PN 0.057 0.233 0.000 1.000
TEEYNE 0.159 0.365 0.000 1.000
S 0.709 0.454 0.000 1.000
54 0.075 0.263 0.000 1.000
SR Y9 Y 19.286 20.515 0.186 193.931
ZH4E (& ) 0.346 0.389 0.031 4.131
N = 11,506
54
sz Y (99 18.875 20.496 0.186 177.822
N EE)) 0.332 0.384 0.031 4.131
N =9,900
e
sz Y (99 22.990 20.795 1.704 193.931
P I E)) 0.451 0.419 0.045 2.675
N = 1,485
A4+E
sz ey (99 7.454 4.720 1.051 20.053
A (Z ) 0.149 0.074 0.037 0.379
N =121
A
e 49 (9 9 30.418 26.23 1.051 131.474
ZH4E (& ) 0.606 0.579 0.037 4.131
N=2134
T5ENE
s 299 Y 33.675 28.727 1.051 193.931
A (Z ) 0.605 0.491 0.037 3.012
N=2178

5E3




Y7t L TOHHIS Mot /7t 5=

ikt
ala
Hu
A
10
=2
=
ﬂ
rir
08
oo
©

(A=)

B Yo BEHX} ESESA Z[2izk
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N = 8,690
%_E_&l
sz ey (99 20.485 18.446 0.186 193.931
N EE)) 0.378 0.326 0.034 2.494
N=1,716

1) 2013~20231 A= tigt 7| 25A T
2) FR Y2 2HAETIASE B854 202349 E7HrEoR SR S99
3) ‘wju]F AlRY A 7120l HE FAE 22 YolER, Ak *eé'%"“o] obd B& A4S AHESIAE
4) WA G2 EHo] EEA-FHA o &_xﬂzﬂ-x]odh-—zg E55g 4559
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AR F8A5Y F88AFEAIAE HolE(https://data.kma.go.kr/cmmn/main.do)E ©]-85Fc] A} 2H4.

22. 2412
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DID(difference-in-differences)= 54| 1&(control group)= A A 1&(treatment group)
2 E7HsSE QA (counterfactual) 2 AREEHO 244 WA (endogeneity)S AT 4= 9ol &
MY 7Hpolicy evaluation)o] €8] AFEEo] gttt 2 2 d A7FA] 2709 1&(treatment and
control group)@ 2719 7|7Hiwo time periods)& 7F3sH= AFZQl DID(canonical
difference-in-differences) =@ &ut ofyz} th29] I1E7 ol 7|7+ 7P 5h= Ao F2 &
T F7gof] o] AT H F(two-way fixed effects model)o] 'E&] o]- &= Ut SHA|9 thro] 1F

= 7Hg3te Aol old P avgo] AREHY] YsiAe AR et o] JE3 713t
of /gglol YA of Tt 7Hg o] AT, o]2et 7Hg o] AA| TS E Y= A gtk Ao] 2
& A5 59 greFtHRoth et al., 2023; De Chaisemartin & D'Haultfoeuille, 2024). w2}
A g0 AT A7) B A0 AL A iR OE ol olY AN Y S AMEE
L 1 FAHA7F HYE 7HA A "HtHAthey & Imbens, 2022; Borusyak et al., 2024; Callaway &
Sant’'Anna, 2021; De Chaisemartin & d'Haultfoeuille, 2020; Goodman-Bacon, 2021; Sun
& Abraham, 2021).

T H|F AlRY Al AR &H4bo] 2% 9 ol ARl H-Sgoll A8HY. s SHuitt AR}
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= 7HYsHA HBg FA7F HolE 7HE 4+ At Callaway &
Sant'Anna(2021)= |4 Y AR 9] ko2 HE 9] 7]|3to] of 2] o] AA S H-(multiple
time periods)2} FH 9] A& A|Ho] t}E 7-9(variation in treatment timing)olE &-& 7}t
DID(§FC.2 CSDIDZ F3%) HHE AAIsIATh whebA & Aol A= CSDIDE AHg-sto] B4

=3 o}L‘J—

CSDID+= WA ZF 153} AI7HEE it A a7 average treatment effect for the treated:
ATET?)E AAel=], o] g2 15-A17F B A X &3 (group-time average treatment effect) 2
Yot O5-AI7F HAAHAEILE AAbols AlREAQ] o 2= OR(outcome regression),
[PW(inverse probability weighting), DR(doubly robust)°] 2121, o] 5 DR< OR¥} IPWE 2
A HOE ORY IPW & F o Bt 212 A7E F-foll= Aget ®pgoel”]o] ORI} IPWO
v]5)] o] ZAsH ¥ o|tHCallaway & Sant’Anna, 2021). kA & Foj| A= DR o]-&3dlo] 24

Sug. BHFS EPSL YA 9 A9 BFAXNERE 4 () Zo| FAAY 2

o
ol
ol

(potential outcome model)&E UEH 4= ltH(Callaway & Sant’Anna, 2021)8):
ATET(g,t)=E[Y,~ Y, | G,=1]-E[Y,~ Y,_, | C=1] (1)
A A (DA v, =tde 55 S5 A4S U v, 2 5580l gdol A2 &

HS A FAIE Hok= 3% 1 - xRl g— 1499 45 94 Usd G,= HuEsE

ZFo] AFOE FAIE -2 AlFo] ']l AF-ol= 19 g 7HAH, 11 0]Q]9] Hf-ol= 09] &k

et O GulEs B2 77 Yol BeElE AR FAS 0A G AL 19] &S 71K
o= 09 ghe 2t} =, E[ Y,~ ¥, | G, =1]2 gdo] 4gox ‘WujuE

[¢]

4

o
AT FAE B B ZFEHAN LB 1A= 552 5ol 34 48 A= g— 19 Ho] P2

O 2 Auh WS EAIE YEWH, E[Y, - ¥, | O=1]2 E& 7|3 Wo] ‘gl 3 Al 11A41E
2] o= 5 SHEEALR 4 4R 590] g— 14 i8] B0 g dufy Halgl=A&
UEtdt. ATET(g.t)= AR DF2] o= 52 Holet A IFY w8 o Hoke| Aol |

of Ao = TS A FAIE T2 SOl "t td2] ATETS YebdHT) o|F A A3t of 2
ATET(g,t) S 7B dste] 94dst ATET 32 3+ 4= IH(Callaway & Sant'Anna, 2021).

%4 CSDIDE ©]-83t B4 E 71 714& Wa 2 itk AR, 319 2L 2 IS Eo] 5]
Al A3 9] glo|g 7} Fio] Z3td A 71T 7|4 IS EH 550l 2 Qo Ao =

7) =8| wal ‘average treatment effect for the treated’®] 9FAF2 ATTY ATET7} AREEHIY Q2. Callaway &
Sant’'Anna(2021)9] A ATTE FAE ARSI Qloy, YR =FoA= ATTE ‘average treatment effect’ ] FAE AR
St 710), &5 HotaAL B :=RoA= ATETE ‘average treatment effect for the treated & A= A&

8) Callaway & Sant' Anna(2021)= 4] (1)9] I AA EHE 3] L& 0]-&3 X3 (parametric estimation)©] oFd H[ &L
$ZH(nonparametric estimation) ¥4]91 OR, IPW, DR o]&3lo] 43t AFAISH A4 v 2 AL Callaway &
Sant’Anna(2021)9] 205-206pE #1! v
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‘TojulE AR A F8-S WA E ouditt. 7HE AES4s 2 201399 Ao 2 A H8
= WAL B 201349 IS EO] sttt IdH A4 E Y 4% 2013~2023'9 5 FAHLo]
L5 2% Y olFollong HE A A9 HloE 7} e o] Q1A gt webA AEHAEE2
CSDID #4& 9% 7H& SZAI71A Z3tEE 40| A A5H3H.

4, 29 Ago] HI7HgH Y AL 7HTT) F, 5-FH Y AL L g - 1d) 2% 9 o]4fo]
=o] g AHE A4 thdo] EJTH, 1 °]—?(9+1 g+2,..)0= Al A4 tiafo] = ojof g 9|
gtk (& DolA B 2E A i 5580l s 7MY viEsta Sl

A, g@o] Al =7] A F tido] FH ABS
AI7F A A Aof| njE] yerd = Qlen g I3t AP E o] 1S Ao
tHno anticipation). 3% 7Hgo] WFHE A AHE7] Qs U¥ty
study)97} o]-&Htt.

A, 32 Aol gl A% AX1FH A LES S5H Ze FAE wsk
= A, & 38FAl(common trends %= parallel trends)E 7RIt THoF 5554 7Hgo] w5
=X =y, ol& BAILEC] AAIFY W& E7HsT A R AetolA] g5 nightt. o
2HA F5FA 7HE0] HEE=A] S o7t JloH, o] AFolE YHHE o= o[HlE AF|T 7} o
St} 7eF A A o] A 7|7Hpre-treament period)ol A7} ks ARV 71 4okA] £
8%, BEFA 7130] BHEEE A o2 wHditt

Al (Dol Aztell TAglo] DT gk 2= ¥ (time-invariant covariates)& F7H A &
A M-S 45+ 5= ATHWing et al., 2024). BHH, A|7to] whe} ¥Slel= S ¥ (time-varying
covariates)g 75t € A-ol= 38Tl A (treatment) 27 H FF= TA] obZ &9 ofy 2t
o] Jx]a T (treatment effect)ol] FFS U|X|A] F=th= 733t 710 Q FE AT o] &gt 7}

e B B HoHA F=tH(Wing et al., 2024). Heha
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r
+
B
f
4>
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9 ollE AEtl P2 £ 44 AEE 7202 2 A FAEI 54 4X LaKdynamic treatment effects)E F 3k
oz FERA AL BT,
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3. B4 2%

A
A1)

3.1. ‘HO{H|IE A2 Qs 45 £ A

HI

orAl A5t A3}t Zo] DID(difference in differences)&4S YfAE HA| A} 5= Z3Ho]

A A8L sl Y EL A% wel wrE AHE 5ol ¢

T]

T8 3 o] e A AN LET SALEY] FHuRl 2w Solo] 2L %
[e:]

-

o}, qioF St 5% XFo] 20179 E ‘Wuju|E At FA4 FES wA FHAoHH, 2017d9HH
0,1,..,69 3z "ot 1831 20139 HH 2016W2 4, -3, -2, -19 g Z+

Zy Zk=tt YE52 ‘HujuS AIgE A H&02 QI HH A X &R ATET(average treatment

effect for the treated)E Webdth. 104 b H2 AJHHE ATET FHXE YEFH, $]A40
2 BAE 992 ATET 32| 9] 95% A1Z47H2 Uebdith, B7eHA A4 3-8 ol dAIH, & X5
o] A& AJ7to] -1 o]5kQl ¢ ATET 4|7} 00f] 28380 & 85 o2}t 95% Al g 4-7to] 0=

EFstAL Qlo], F&FAl 7ol iHSES & 4= UTh 10 T A 2§ o] dof| A Hif 2] A
1

4 %5 5Y 2P S5E 2ol0] RV GABSS & 4 Yrh1D EI A B o] F ATET F
42 I VA FHE 1T 9ol R 50 Fart R ST o] F tha: FBEUSL T 5
FEREERHERR LS REREEHERCESIE B RLE L

.

10) 714 2§ o™ Aol ‘FAAIT} Yot = FAR7HIo] 71 4EHA] 2 A9 TF5FA 710l Fhoke AR BUHE.
1D (1% 2)0l1A exposure©] 82 A RA(FHA =Y o 2HE 8W F)9] B9 ATET 79219 95% A1 F71o] w9 22 A& B1e 4= 912~
oli= 1E717H2013~20239) Hell ‘4| 28025 E 83 F' 7111 9] Hlo[El& 71 & £F o] 17h(GEsq) violl 8171
H2 20159 (exposure°] 0)°] 0.2 1A 8-S BoL7] go] 2023 (exposure©] 8) A 8025 84 Fof st
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13 2. Event study estimates without covariates

20
& TR
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E -20 Se LM~ —*— ATET o
< ‘\\ A 95% pointwise ClI
('
40 -
-60

T T T T T T T T T T T T T T T T T
9 8 -76-54-3-2-1012 3 45 6
Length of exposure to the treatment

o -

YEE ATET(S] D& oulale], X352 74 48 Aeg 002 4Y3 o8 A7hg tehd,
R AR 2,
(E 3)2 IF-A FEAAARE 71585t 77 @ FAHAE HolEm.12) (& 3)oA
ATETE -14.3092 SAX 22 Fofulet Aoz UeRH. ol ‘#js|s Al 14| 285 &2
Z3F AZF oF 14.3099] ¥ A4 vt

H 3. aggregated estimates without covariates

ATET Clustered S.E. 95% confidence interval
-14.309*** 4.88 -23.874 -4.745

Z 1) 5=8 2% level clustered standard errorE AME3F9-S.

2) #HA] = 11,500.

g ARF 2.

S 7P YEtetr] flste] Alztel wAgle] YRt Fhe ZA= F¥H(time-invariant
covariates)?! SH FH A AFE IHUFLE F7I5t A = 245 P8t 3T glo] 5
BE et v 2 ]S A A A8 o] A, & XS5 A4 AlRte] -1 ofsiel A
ATET F7217} 00l 2433) 31 &1t oty

A 4 o8 Aol A T4 558 250 ARH ol Qigirke 1 ol wEE Aow
wetE

12 ATETS] ©9 24X ATET(g, )] 7FEH 02 AXME. 248t A4 uhd o o]o]) thst -2 Callaway & Sant’ Anna(2021)
9] 211pE L BH
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13 3. Event study estimates with covariates
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20 Y22 ATET(S] 92 oJulsi], X224 48 AEs 002 448 Ara A7he vehd.
A AR 2.

WS AR 74 A8 ol FAH, Z XZ0] A £ 2
9rS whoh HIZIA R ATET 24217k 89) 448 7Hd Bk o2} 95% A7 72ko] 02 ZesHA)
£ A0 e, Bl E AR AR 18] A A 55 289 S5 Solo] folulsiA 7
AT L % 9tk B3 A A8 0| F ATET 347 1227} 2L AFEo}x] ook ek 4}
VA FeE Rol, 4R 5o At A3 Asteth o] % tha: 8128 202 teRge). (18 3)9
AT 257 2 AP R 2)0] AN

H 4. aggregated estimates with covariates

ATET Clustered S.E. 95% confidence interval
-15.226*** 4.844 -24.719 -5.732
F 1) 558 2F leveld clustered standard errorE ARE-3I9S
2) &4 = 11,506
A= A2 2
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3] w2 wepuE A FA AEA 5E AR Qo] #ES SHY SO
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H s8] AFE g0l fiithe 7 o] A2 RHSEl= A o2 YERTH 1Y)
+ ATET #7824 227} A2 f-otfate], el 520f0] A K2 02 7hAastal 9]
o= & Atk (O™ 4] AR 244 FAIF T2 (FI 5)0f AATSHIT.

1% 4. 58 - Event study estimates
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H 5. 58 - aggregated estimates

ATET Clustered S.E. 95% confidence interval
-9.538*** 1.454 -12.388 -6.687

ZF 1) 5E level9 clustered standard errorE AME-32-
2) TEA] == 9,900.

%9 A9 (27 54 8% A A g olFol ATET #8127} 2 Zoz S5gstel,
S Z20]0] 5ol e B hh A sk s A0 R Uehton), BB AP % A 4
& o)1 Algel A T ZW o) AaA B0l QIgtrhs 7H o] AR WEE|A) e Ao vehet
Th19 (29 59 AAIT 342 D AT (R 7)ol At

13 5. 8 - Event study estimates
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H 6. =8 - aggregated estimates

ATET Clustered S.E. 95% confidence interval
-39.548* 20.940 -80.589 1.493
ZF 1) 29 level9 clustered standard errorE AME-32-

)J&—i—ﬂ S 1,485,
A Az A,
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EX 1. Event study estimates without covariates
Exposure ATET Clustered S.E. 95% confidence interval
-9 2.700 3.977 -5.094 10.494
-8 -0.047 3.533 -6.972 6.877
-7 3.878 3.315 -2.619 10.375
-6 1.485 3.323 -5.027 7.998
-5 -2.415 2.019 -6.372 1.542
-4 0.453 1.708 -2.894 3.800
-3 1.074 1.610 -2.081 4.230
-2 -0.240 1.877 -3.919 3.439
-1 -1.322 1.244 -3.761 1.117
0 -5.540™** 2.173 -9.798 -1.282
1 -8.757** 3.983 -16.563 -0.950
2 -14.877*** 5.073 -24.820 -4.934
3 -18.887*** 6.612 -31.846 -5.928
4 -21.540%** 7.739 -36.708 -6.371
5 -26.766** 11.904 -50.097 -3.435
6 -19.808™** 3.231 -26.142 -13.475
7 -16.405*** 0.131 -16.662 -16.149
8 -18.649*** 0.129 -18.902 -18.396
F 1) 55g 23 level9 clustered standard errorg ARSI HS
2) #5A] & 11,5006.
3) ATETE ATET(g, gte)2] 7FHs B & A, g= 7 5530l ‘wijH]F AFE 4] 282 A2 %2 A=E 9v|shy,
T

ex= JHAI0 & d 7|17HS oJu| g AHA|gE AL ‘%}‘ﬂ 2 o]of] T3t AL Callaway & Sant’ Anna(2021)4 208-210p=
Zha v
Az AR; A,

B 2. Event study estimates with covariates

Exposure ATET Clustered S.E. 95% confidence interval
-9 2.595 4.108 -5.456 10.646
-8 -0.499 3.636 -7.625 6.627
-7 4.693 3.657 -2.475 11.861
-6 2.081 3.446 -4.673 8.836
-5 -2.663 2.073 -6.726 1.401
-4 0.339 1.728 -3.047 3.725
-3 1.124 1.654 -2.118 4.365
-2 -0.222 1.986 -4.114 3.671
-1 -1.354 1.309 -3.919 1.212
0 -6.038*** 2.231 -10.410 -1.666
1 -9.301** 4.005 -17.150 -1.451
2 -15.568*** 5.083 -25.531 -5.606
3 -19.937%** 6.659 -32.988 -6.886
4 -22.382%** 7.731 -37.534 -7.229
5 -28.283** 11.76 -51.333 -5.233
6 =22.973*** 3.417 -29.670 -16.275
7 -18.951*** 0.120 -19.186 -18.717
8 -21.589*** 0.118 -21.820 -21.358

F 1) 5=9 X3 level9 clustered standard errors AFE-5}9S.
2) ¥EA & 11,500.
3) ATET+= ATET(g, g+e)2| 7B d o2 AXLHE. g= 2t 5 580] ‘ELJ! fH] 5 AR A4 48 A2 2 =g ulsty,
e A &H 717HS o) ZAE AL HE E o]of] digt A2 Callaway & Sant Anna(2021)4 208-210p%
23 vkt

Az AR 2
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T 3. Event study estimates with covariates (5-&-Q143 Q& 2 AX| RF)
Exposure ATET Clustered S.E. 95% confidence interval
-9 16.050™* 3.733 8.734 23.366
-8 -59.797 39.021 -136.276 16.682
-7 80.607 55.705 -28.572 189.786
-6 46.260 33.717 -19.824 112.343
-5 -45.078** 21.617 -87.445 -2.710
-4 -2.374 10.992 -23.918 19.171
-3 14.588 16.239 -17.239 46.416
-2 -25.711* 11.128 -47.522 -3.900
-1 -18.241* 9.651 -37.157 0.674
0 -95.602%** 20.443 -135.668 -55.535
1 -149.995%** 42.363 -233.025 -66.965
2 -226.154*** 62.414 -348.484 -103.825
3 -255.502"** 56.486 -366.212 -144.792
4 -229.115%** 50.818 -328.717 -129.514
5 -353.108*** 71.982 -494.191 -212.025
6 -133.501*** 9.681 -152.476 -114.526
7 -153.431"* 0.067 -153.563 -153.300
8 -171.856*** 0.066 -171.984 -171.727

F 1) 5-=F 2% level clustered standard errors AR5
2) T=A] & 11,506.
3) ATETE ATET(g, g+e)2| 71582 AAHE. g ZF 558 0] ‘”& fH]E ARl A B8-S A& 92 AT E gulstH,
ex THAI0 &9 7|17HE oulgk ZAAIgE AL v o ofof] gt A2 Callaway & Sant’ Anna(2021)<] 208-210p&
Zha vk

A A A,

o

BH 4. 58 - Event study estimates with covariates (YX| S&)

Exposure ATET Clustered S.E. 95% confidence interval
-9 141.942%* 0.020 141.903 141.982
-8 -46.552 57.857 -159.949 66.845
-7 60.998 70.799 -77.766 199.762
-6 18.967 59.413 -97.480 135.414
-5 -69.525*** 23.255 -115.105 -23.945
-4 -0.570 15.342 -30.639 29.499
-3 -4.731 13.399 -30.993 21.532
-2 -28.443 18.410 -64.525 7.639
-1 -1.422 11.211 -23.395 20.550
0 -60.436™** 16.567 -92.907 -27.965
1 -66.702*** 17.019 -100.059 -33.346
2 -128.614™* 29.786 -186.994 -70.234
3 -120.735*** 27.665 -174.958 -66.513
4 -80.532%** 25.049 -129.628 -31.437
5 -85.924*** 13.110 -111.620 -60.228
6 -114.429™* 9.062 -132.190 -96.669
7 -131.105*** 0.078 -131.257 -130.953
8 -147.289*** 0.076 -147.438 -147.139

ZF 1) 59 level9 clustered standard errors AME519S-

2) TEA] == 9,900.

3) ATET+= ATET(g, g+e)2] 7FeHTF o2 AlLHE. g= ZF 5Fo] ‘HijuE AgE A4 H-8-S A3 T2 Adg v,
e Al wEH 717 Uk AAgE Akl ¥ 2 o]of] gt A2 Callaway & Sant' Anna(2021)9] 208-210p&
v

A= A 2F A,
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20 5. 58 - Event study estimates

Exposure ATET Clustered S.E. 95% confidence interval
-9 8.376™** 0.050 8.277 8.474
-8 -1.029 4.263 -9.384 7.327
-7 4.488 3.931 -3.218 12.193
-6 1.715 3.797 -5.728 9.158
-5 -4.237** 2.050 -8.255 -0.219
-4 0.054 2.103 -4.068 4.177
-3 0.692 1.418 -2.088 3.471
-2 0.049 2.245 -4.352 4.450
-1 -0.005 1.190 -2.337 2.327
0 -4.189%* 1.339 -6.814 -1.564
1 -4.808*** 1.559 -7.863 -1.753
2 -9.939%** 2.398 -14.639 -5.239
3 -12.195%** 2.799 -17.682 -6.709
4 -14.132%* 4.379 -22.715 -5.548
5 -14.488™** 4.077 -22.478 -6.497
6 -19.785%** 3.264 -26.182 -13.389
7 -16.320™** 0.139 -16.593 -16.048
8 -18.591%** 0.137 -18.860 -18.323
F 1) 58 level clustered standard errorg A&

2) ﬂrzzl 4= 9,900.

3) ATETE ATET(g, g+e)2] 75 Bd o2 AXME. g= 24 5ol ‘Buju]E At 74 28-S A3 w2 AxE vl
e Ao &2 H 717+ ou|gh ApA|SH AlAF R L o]of gt A2 Callaway & Sant’ Anna(2021)9] 208-210pE
Zha v

Az AR 2

T 6. £8 - Event study estimates with covariates (YX| &)

Exposure ATET Clustered S.E. 95% confidence interval
-9 -20.720%** 0.072 -20.861 -20.578
-8 14.232%* 0.067 14.101 14.364
-7 4.369*** 0.071 4.230 4.507
-6 4.479%* 0.062 4.356 4.601
-5 29.044™** 1.253 26.588 31.500
-4 -5.614 19.782 -44.386 33.158
-3 86.399 92.818 -95.521 268.319
-2 -21.663** 10.950 -43.125 -0.202
-1 -81.799** 33.423 -147.306 -16.291
0 -257.438 210.703 -670.408 155.531
1 -703.767 475.207 -1635.155 227.621
2 -768.194 502.883 -1753.827 217.440
3 -922.665 604.780 -2108.012 262.682
4 -871.855 565.099 -1979.430 235.719
5 -2117.441%* 0.114 -2117.663 -2117.218

ZF 1) 29 level9 clustered standard errors AME59S-
2) T&EA] 5 1,485.
3) ATET= ATET(g, g+e)2] 7FeH o2 AXHE. g= ZF o] ‘Hifju|F At A4 H8S A3 T2 A g ov|stH,
e THAIO] &8 71702 oIS AARE AL E o]of ek A2 Callaway & Sant’Anna(2021)9] 208-210p&
3 vp
A= A7 A,
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21 7. =8 - Event study estimates

Exposure ATET Clustered S.E. 95% confidence interval

-9 -3.241% 0.144 -3.524 -2.959
-8 3.664™* 0.169 3.333 3.995
-7 0.733™** 0.182 0.376 1.089
-6 0.191 0.128 -0.061 0.442
-5 4.753%* 0.386 3.996 5.51
-4 1.812 1.689 -1.499 5.123
-3 2.665 5.814 -8.73 14.06
-2 -1.600 2.170 -5.854 2.653
-1 =7.238** 1.835 -10.834 -3.641
0 -11.879 9.900 -31.283 7.524
1 -34.437* 20.368 -74.357 5.484
2 -39.540* 20.449 -79.619 0.539
3 -48.763* 25.073 -97.904 0.379
4 -46.791** 23.566 -92.98 -0.602
5 -99.880*** 0.359 -100.583 -99.177

ZF 1) =9 leveld clustered standard errorE A2-3192.

2) WEA] 4= 1,485.

3) ATET+& ATET(g, g+e)2] 7+ B2 2 AL, ‘e E A FA 8-S AS T2 ARE ov|ohH,
et A0 g d 7|7HS oulgt ApA|SE A4 9 o]of gt A2 Callaway & Sant’Anna(2021)2] 208-210p%
v

A= A= 2.

it
aQ

rlr
iR
A
el
o
)
—=1

HX 8. I=A|¥ - Event study estimates without covariates

Exposure ATET Clustered S.E. 95% confidence interval
-9 7.036*** 0.368 6.316 7.756
-8 -2.531 4.175 -10.715 5.653
-7 2.933 3.822 -4.557 10.423
-6 0.873 3.750 -6.476 8.223
-5 -3.262** 1.599 -6.396 -0.129
-4 -0.123 2.005 -4.053 3.807
-3 1.200 1.701 -2.135 4.534
-2 -1.876 1.494 -4.805 1.052
-1 -1.022 0.891 -2.767 0.724
0 -6.433** 2.840 -11.998 -0.867
1 -10.094* 5.211 -20.308 0.120
2 -16.204** 7.123 -30.165 -2.243
3 -19.271** 9.718 -38.318 -0.224
4 -19.660 13.093 -45.322 6.001
5 -25.219 16.283 -57.132 6.694
6 -21.864*** 0.990 -23.803 -19.924

Z ) YEAE 29 level? clustered standard errors AFE3192-
2) &R $E 660.
3) ATET= ATET(g, g+e)2] 7FeH o2 ALHE. g& ZF 23o] ‘Hofju]F AgF A4 H8S A3 T2 A g ov|stH,
et A L& E 7170 oJu| g AHAgE A4 R 9 o]of T gt A2 Callaway & Sant’ Anna(2021)2] 208-210p&
3 vk
A= A 2F A4,
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2 9. L= Al - Event study estimates with covariates (&-%-

Exposure ATET Clustered S.E. 95% confidence interval
-9 7.841%%* 0.362 7.133 8.550
-8 -2.752 4.428 -11.431 5.927
-7 3.443 4.142 -4.676 11.562
-6 1.189 4.044 -6.737 9.114
-5 -3.473** 1.696 -6.796 -0.149
-4 -0.145 2.027 -4.118 3.827
-3 1.075 1.668 -2.195 4.345
-2 -2.140 1.511 -5.102 0.823
-1 -1.115 0.978 -3.032 0.801
0 -6.723™** 2.800 -12.212 -1.235
1 -10.307** 5.150 -20.400 -0.214
2 -16.475** 7.063 -30.319 -2.631
3 -19.895** 9.718 -38.942 -0.848
4 -20.209 13.311 -46.298 5.881
5 -25.765 16.406 -57.920 6.390
6 -24.120%** 0.941 -25.964 -22.276
F 1) H=AE level9] clustered standard errorg AME-332-
2) B&A #b 660.
3) ATET+= ATET(g, gt+e)2] 7F B 2 & ALLE. gi= ZF 23] ‘HufjulF At 4] 282 A3 T2 A=E 9|5,
o= FAlO] w2 H 71742 ou] gt AARE A4 P L o]o] thgh

23 vt
Az AR 24

AL Callaway & Sant' Anna(2021)2] 208-210p&

- Event study estimates without covariates

Exposure ATET Clustered S.E. 95% confidence interval
-5 -14.741%* 0.165 -15.064 -14.417
-4 -4.483%* 0.185 -4.846 -4.120
-3 1.779 4.572 -7.181 10.740
-2 13.748%** 1.566 10.679 16.816
-1 5.229** 2.108 1.098 9.361
0 -1.797 2.116 -5.944 2.350
1 1.141 1.244 -1.297 3.580
2 -5.572 3.477 -12.386 1.242
3 -9.973** 4.544 -18.879 -1.068
4 -16.824*** 5.505 -27.613 -6.036
5 -15.866*** 0.957 -17.742 -13.991
6 -15.338*** 0.981 -17.261 -13.415
7 -16.207*** 0.486 -17.159 -15.254
8 -18.060*** 0.483 -19.006 -17.113
F 1) E5E5%8E 2T levelY clustered standard errors AME-5H9S.

2) BEA 5

= 1,826.

3) ATETE ATET(g, g+e)9] 7F6 B+ 22 ALY, g= ZF 230
et A eEE 717ES ou|gh ZAEE AL E o]

3 v
Az AR; 2.

H|F AgE A H8-E A3 T2 AXE ov|shH,
Callaway & Sant’Anna(2021)2] 208-210p&
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HE 1. 5284 - Event study estimates with covariates (&-=-2143 &)
Exposure ATET Clustered S.E. 95% confidence interval
-5 -22.274%* 0.138 -22.543 -22.004
-4 -6.967** 0.166 -7.293 -6.642
-3 2.780 7.193 -11.318 16.879
-2 20.887*** 2.331 16.318 25.456
-1 8.079*** 3.102 1.999 14.158
0 -2.822 3.142 -8.980 3.336
1 1.620 1.981 -2.262 5.501
2 -8.477* 5.003 -18.282 1.329
3 -15.113** 6.680 -28.206 -2.020
4 -25.380%** 8.118 -41.292 -9.469
5 -24.059*** 0.955 -25.930 -22.188
6 -22.982%** 1.584 -26.086 -19.879
7 -24.240™** 0.420 -25.064 -23.417
8 =27.233%"* 0.412 -28.040 -26.425
F 1) T58E3Y 23 level? clustered standard errors AFE519S.

2) #=A & 1,826.
3) ATET= ATET(g, g+e)9 7FHs B o2 ALY, g= 24 23]
et A0l g d 7|7+ oulgt ApA|SE A4 9 o]of gt A2 Callaway & Sant’Anna(2021)2] 208-210p%
Zha v
Az ARF A,

21 12. 58 - Event study estimates without covariates

Exposure ATET Clustered S.E. 95% confidence interval
-9 -3.289™* 0.188 -3.657 -2.920
-8 3.371%* 0.198 2.983 3.759
-7 1.106*** 0.192 0.730 1.482
-6 0.502%** 0.189 0.132 0.872
-5 4.642%* 0.468 3.725 5.558
-4 3.430™* 1.400 0.687 6.173
-3 -4.501%* 0.342 -5.171 -3.831
-2 -2.913 2.528 -7.867 2.042
-1 -8.010™* 2.804 -13.506 -2.513
0 0.104 0.820 -1.503 1.711
1 -5.766** 0.318 -6.391 -5.142
2 -10.117%** 0.454 -11.008 -9.226
3 -13.263™*** 0.537 -14.315 -12.211
4 -13.972%** 0.590 -15.128 -12.816

F 1) 2529 level? clustered standard errors AR5
2) T=EA] == 858.
3) ATET= ATET(g, g+e)2] 7FeH o2 AXHE. g& ZF 23o] ‘Hofju]F At 74 H8-S A3 T2 AE oJv|stH,
e Al EH 717 U] AAgE Alal ¥ 9 o]of] tjgk A2 Callaway & Sant’ Anna(2021)9] 208-210p&
o vt
A= A2 A,
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HI 13. £23 - Event study estimates with covariates (&-5-214% §8)
Exposure ATET Clustered S.E. 95% confidence interval
-9 -11.996™** 0.125 -12.240 -11.751
-8 8.240™* 0.116 8.012 8.467
-7 2.529%* 0.122 2.290 2.769
-6 2.593%** 0.108 2.382 2.804
-5 16.815%* 0.728 15.387 18.242
-4 10.501** 3.391 3.855 17.146
-3 -15.793*** 0.201 -16.187 -15.399
-2 -9.483 8.740 -26.614 7.648
-1 -24.718*** 8.582 -41.538 -7.898
0 0.346 2.315 -4.191 4.884
1 -18.366™** 0.167 -18.694 -18.038
2 -33.005%** 0.188 -33.374 -32.636
3 -39.008*** 0.320 -39.635 -38.380
4 -42.080*** 0.323 -42.713 -41.448

F 1) 29 level9 clustered standard errors AFE5HAS.
2) &4 = 858.
3) ATETE ATET(g, g+e)2] 7B 22 AXE. g& ZF o] ‘Buju|F AlSE A4 8-S 3 -2 AX=E onlsi,
e ARl =EH 717HE o) ZpAIE AL R E oof thigt A2 Callaway & Sant’' Anna(2021)9] 208-210p&
Zha v
A= A=F 2.
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o2

BT 1, Event study estimates with covariates (550148 Q8 U IX| 3)

Duration of exposure ATET
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Az AR 2

Hr 2. 58 - Event study estimates with covariates (2X] &)

Duration of exposure ATET
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2 Y52 ATET(Y) D oulshe], X5 14 48 A=S 002 4T Y= A2 thehd,
A5 AR 2A.
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B 3. £8 - Event study estimates with covariates (4X| &)

Duration of exposure ATET
500
A
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T YES ATET(S ¥)E glstH, X&2 A4 28 d=S 022 AHe A Azt
A AR A4,

(o]

= UERd.

H 4 =AY - Event study estimates without covariates

Duration of exposure ATET
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F1YS2 ATET(Y )5 AulshH, X552 74 28 d=g 022 A4 id ARk
Az AR} 2.
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30
2 5, (I A3 - Event study estimates with covariates (552143 S3)
Duration of exposure ATET
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&red - Event study estimates without covariates

2L 6. ==Y

Duration of exposure ATET

20+
’\
10- AN
/ \
/ »
/ \\
0 —_— L ,L. _______ S —"—,‘? __________________
/ . N
" 4 \ —eo— ATET
= bW 95% pointwise Cl
-10 1 A Y
\
© \\.’ Py a gy
o0
-20 1
_30 -
T T T T
5 4 3 2 1 0 1 2 3 4 5 6 7 8
Length of exposure to the treatment
= LEhd.

FYS2 ATET(Y D& Irish, X&2 714 28 =S 022 A i3] Azt

A A A,



Y7t L TOHHIS Mot AVt 558 a2 90 DAl S

H 7. =528 - Event study estimates with covariates (552148 )
Duration of exposure ATET
40
20 - A
7\
/ \
/ N
/ i
G ol LLA 1\ o Y S I N —e— ATET
= A AN 95% pointwise Cl
8 \l
AN
~N
L}
204, N
No - Tt = S
40

5 4 3 2 1 0 1 2 3 4 5 6 7 8
Length of exposure to the treatment

FYEE ATET(] D Oulsie], X3 4] 48 AS 002 445 Arha A7ke ek,
At AR A,

2L 8. E5¢ - Event study estimates without covariates

Duration of exposure ATET
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Hrr 9. E2¢ - Event study estimates with covariates (5-5- 2148 98)
Duration of exposure ATET
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