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Treatment Group Control Group
HI A A 3 T Hl A A 32 Cl
< A F-ElE T2 AFHE C2
7ol & Al S =
49848 A5 * W AEAE T2 AR E C2

stA R DIDE &835HA4 HwH, (T2-C2)-(T1-Cl), = (Aga2y <l
< AT BEA)-UIdT BA) = A98ad JdF 239 e
(T2-T1)-(C2-C1), & “(H9ygAd AZ ay+A]7]E E*é) A71¥ =

) = AEYPNY AF
heterogeneity) s AT = S

S LG At sl
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7197 gulek A7) gule #9528 3 (interaction term)ol o 3k
J < ol sidHch s, 7]E W]
g5 Ay s Friste AT A5 50 @ ga9d oAk S,
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zbzy A7) Wil T-1, T+1, T+2, T+3 zZtzte] 7128 AFS 7#
sto] AvjE7Z vk WA A Ve $AFES <& 4-1>3 2o

<E 41> ded EA

AEEEEIEEERE
T) ‘;§§@J% T-1 T+1 T+2 T+3
ol = 1,912 1,988 1,790 1,643
2015
H] ¢ 5 45,130 48532 43,176 39,129
ol = 1,715 2,611 2,422 2,233
2016
H] ¢ 5 45524 50,604 45,901 42,342
ol = 2,138 3,145 2,903 2,593
2017
H] ¢ 5 45,285 55,637 50,879 45,995
oloAx ALY JAF71d Y vHJAS7IA Y FXAE, AZ[AHE A

73 3
712A ] AFALG el i Ve AFCITH, 2 2

=
AN
)

T | 5 T-1 T+1 T+2 T+3
InFA}4k| 3.772(0.449) | 3.826(0.443) | 3.856(0.436) | 3.873(0.434)
Inm =< | 4.027(0.454) 4.011(0.47) 4.033(0.473) | 4.028(0.493)
-] 8| 61.998(17.081) | 62.674(17.728) | 61.928(17.695) | 61.212(18.254)
857 HE| 17.997(46.006) | 5.578(37.732) | 10.145(41.491) | -0.841(33.994)
OBS N=1,912 N=1,988 N=1,790 N=1,643

ol o

Ot InZ 22 3.32(0.482) | 3.256(0.454) | 3.306(0.449) | 3.346(0.449)
) [Inmf =< | 3517(0.476) | 3.415(0.471) | 3.455(0.474) 3.473(0.48)
Q1 | F-AH] & | 60.237(21.852) | 60.653(22.522) | 59.997(22.404) | 59.316(22.611)
T | 285718| 12.441(45.906) | 6.39(44.996) | 8.222(42.912) | 2.907(40.851)

OBS N=45,130 N=48,532 N=43,176 N=39,129

40 - ] ,-H “i 1_'_” 3



Feles | 1 T+ T+2 T3
InE AL 38130.427) | 3784(0418) | 38040.416) | 3.825(0.419)
vl &0l 39550.471) | 3.925(0476) | 3929(0.481) | 3.933(0.488)
TR | 6L15(18036) | 60.774018811) | 59.656(19.031) | 59.333(19.523
" |m81e| 483230217) | 6875(35.701) | 0.349(20.954) | 3.334(3422)
il | OBS | N5 | N-2ell | Ne2am | Ne2m
InF AR 32450455 | 3.276(0452) | 3319(0.451) | 3.356(0.453)
w [nolEel| 3430464) | 343100475) | 3452(0.481) | 3.465(0.486)
Q) [ & | 61.17122.263) | 61.05(22.727) | 60.353(22.827) | 50.794(22.915)
% |18%718] 8.646(42.306) | 8.583(43.241) | 3.168(41.022) | 3.846(38.686)
OBS | N-45524 | N=50604 | N-45901 | N-42342
InEAZL|  3800.398) | 377100405) | 37870041 | 381500411
vl %ol 39610.444) | 3.925(0464) | 3924(0.472) | 3.915(0.45)
TR ] 60.79(17.298) | 60.455(18.945) | 59.379(19.074) | 59579(19.052)
" |m8%718| 3.456(35.089) | 1.706(36.373) | 2.496(33.936) | 0.023(30.184)
ol | OBS | N2iss | Nsa5 | N-2o3 | N-25m
InF AL 3265(0.448) | 3.277(0457) | 3.32(0456) | 3.378(0.456)
w [l el| 343404620 | 3425(048) | 3443(0.483) | 34550493
Q) [0 & | 61.192(22.287) | 61.4(22815) | 60.711(22.851) | 60.633(22.889)
% |18%718] 7803(45.447) | 4.252(42.661) | 4.459(39.685) | 3.055(38.228)
0OBS N=45,285 N=55,637 N=50,879 N=45,995
a1 - A 2t

| &1



Aeop 2 AAR 113 HE(greedy)H S 33 A3 20150 % 7
FHANY AdTe S 7Y 1464709 BREANE AsS A @2 7
A 425870, 20160 =0 ALY AFS w2 719 1,143/ H 9
A8 ATE Bx e 7Y 327970, 2017 d =] AGFNE TS
2 171570 7143 A gA A5E A @2 4990702 7ol 27 v

o,
A,
32
lo
A
N
i,
B
e o
VAN
=5
0
\V4
1)
m d
i

} } Treated

Treated(% G 84 91%) Control(ZA @ &2 11%) reEie

TR Control
N Mean(std) | Min-Max | N Mean(std) | Min-Max Mean

Difference

All | 1,736 0.1323(0.0931) | 00071-06574 | 22,023 | 0.0684(0.0665) | 00016-0.7333 | 0.0639

2015| Region | 1,465 | 0.1501(0.0908) | 0.05-0.6574 | 10,645 | 0.1106(0.0744) | 0.05-0.7383 | 0.0394

Matched| 1,464 | 0.1498(0.0903) | 0.05-0.6574 | 4,258 |0.1448(0.0861) | 0.05-0.6636 | 0.005

All | 1,353 [ 0.1494(0.1217) | 00097-0.7874 | 17,414 | 0.0661(0.0734) | 00009-08353 | 0.0833

2016| Region | 1,151 | 0.1693(0.1214) | 00602-0:7874 | 7,636 | 0.1159(0.0876) | 0.05-0.8353 | 0.0534

Matched| 1,143 | 0.1663(0.116) | 00602-0.7549 | 3,279 | 0.1553(0.1044) | 0.0502-0.77| 0.011

All | 1,819 | 0.1605(0.1064) | 00122(07472) | 16,982 | 0.0899(0.0797) | 0.003-0.7202 | 0.0706

2017| Region | 1,716 | 0.1678(0.1051) | 0.05(0.7472) | 11,107 | 0.1201(0.0837) | 0.05-0.7202 | 0.0477

Matched| 1,715 | 0.1675(0.1042) | 0.05(0.6934) | 4,990 | 0.1602(0.0966) | 0.05-0.6897 | 0.0073

=
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olth. wgo] oFolx7] Mol ARG EAPTEe] HFHS Ao
!

7} 20154 0.06397, 20169 0.08337%, 20173 0.07065d o] A= Ao wj=
o] & o= 2015 0.0054, 20161 0.0117, 20179 0.0073d o2 Zt7z} =
= ea=
<3 4-4> ®F3 Hat ze](201549)
Standardized Mean Differences (Treated — Control)
Variable Oh o Mean Standard |Standardized| Percent | Variance
artable Lbservatons Difference | Deviation | Difference |Reduction| Ratio
All 0.34333 0.449209 0.7643 0.8765
InZ A4k
Region 0.14965 0.33315 56.41 0.9437
ASSET
Matched 0.00668 0.01488 98.05 0.8218
All 0.40527 0.440423 0.92018 0.8612
1 o Zoﬂ
neh < Region 0.17464 0.39653 56.91 1.0959
SELL
Matched 0.0121 0.02747 97.01 0.9263
R All 0.02107 8.292465 0.00254 0.9738
A Region 0.13074 0.01577 0 0.9336
OLD " N atched | -023829 ~0.02874 0 0.902
All 0.88424 7.278597 0.12148 0.9898
e .
RUNYEAR Region 0.60147 0.08264 31.98 0.9405
Matched | -0.19841 -0.02726 77.56 0.8177

S st o] wjHeo H& Hriske 7|FCo =+ Standardized
Difference®] Adigto] 018t} 22 49 dnbx oz v Ho] Er}
o kst 5 doh(Austing 2009). <3 4-4>0) A <HE 4-6>7FA o wE
T8 A#9 Standardized Difference’} AWt o2 015 3135l
Amrdg oz wjygeo] A& gsslrta B 4 vl E3H Variance Ratio”k
05014 2 Ape] oW HF3prp & o]FojHu ATFE F Unt
(Stuart, 2010).
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<% 4-5> FEF3 Ht Ae](20161d)

Standardized Mean Differences (Treated - Control)

Variable|0Ob i Mean Standard |Standardized| Percent | Variance
artable Lbservatons Difference | Deviation | Difference |Reduction| Ratio
0 A4k All 0.42666 0.410059 1.04049 0.7958
e Region 0.16539 0.40334 61.24 1.1399
ASSET
Matched 0.02142 0.05224 94.98 0.9541
. All 0.39581 0.428005 0.92477 0.9291
Inw] & < :
SELL Region 0.16785 0.39217 57.59 1.1917
Matched 0.03129 0.07311 92.09 1.0465
o) % 2} All 2.78043 8.278052 0.33588 0.9612
A Region 0.87313 0.10548 68.6 0.9658
OLD | Matched | -0.31724 -0.03832 | 8859 0.8%51
e All 4.23514 7.218472 0.58671 0.9982
RUNYEAR Region 1.79888 0.24921 5752 0.9208
Matched 0.1715 0.02376 95.95 0.7975

<E 4-6> FE3F Hat Zo](2017d)

Standardized Mean Differences (Treated - Control)

Variable|Ob i Mean Standard |Standardized| Percent | Variance
anabie bservations Difference | Deviation | Difference |Reduction| Ratio
. All 0.34819 0.393261 0.88538 0.7337
InZ A4k
Region 0.17739 0.45107 49.05 1.0025
ASSET
Matched 0.0184 0.04678 94.72 0.948
) All 0.34363 0.417256 0.82356 0.8876
Inw & o -
— Region 0.17915 0.42936 47.86 1.2173
Matched 0.0284 0.06807 91.73 1.1468
TR All 1.80196 8.275385 0.21775 0.9239
A Region 0.96935 0.11714 46.21 0.9064
OLD | Matched | 0.05008 0.00605 97.22 0.8633
o1 All 3.11171 7.057231 0.44092 0.8925
RUIEYVE"AR Region 1.68149 0.23826 45.96 0.8602
Matched 0.06982 0.00989 97.76 0.7818
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<a¥ 4-1> xEs) Tt 2Fo] (2015%)

Standardized Mean Differences

SELL 40 < x
ASSET 4© < *x
CLD o0
AUMNYEAR o M
Prop Score +0o < x
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Difference (Treated — Control)

* All Cbs ¢ Region Cbs © Matched Obs 4 Weighted Matched Cbs
O Megligible differences
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<¥ 4-2> FEshE Fit 2] (2016'9)

Standardized Mean Differences

SELL +0 < *
ASSET +0 <& ®
CLD ® O X
RUMYEAR | bl ¢ X
Prop Score - +0 < o
T T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Difference (Treated — Control)

¥ All Cbs ¢ HRegion Cbs © Matched Cbs + Weighted Matched Cbs
O Megligible differences

<9 4-3> 3k A 2ol (20179)

Standardized Mean Differences

SELL +0 < x
ASSET +0o < x
CLD - ® < X
RUNYEAR | +o <& X
Prep Score - + O L+ *®
T T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Difference (Treated — Control)

* All Cbs < Regicn Cbs © Matched Cbs 4 Weighted Matched Cbs
O Megligible differences
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<3k 4-7> PSM-DID #4124 % @ W& A7+

T+1 T+2 T+3

Esti- t
mate | Value

2
f

?_

ME
&)
s

|

t
mate | Value

Intercept|-13.92| -3.01 |0.0026| -6.81 | -1.43 {0.1538| -9.27 | -1.93 |0.0542

Pr>|tl Pr>|t|

A LdEH -4.18 | -2.66 |0.5078| -2.94 | -1.79 [0.0733| -3.18 | -1.89 |0.3587

2015 [oiEApA= | -0.19 | -3.23 [0.0012| -0.18 | -2.99 {0.0028| -0.12 | -1.92 |0.0544

717 -0.03 | -0.56 | 0.578 | 0.04 | 0.77 ]0.4396| -0.10 | -1.74 | 0.0826

A= | 041 | -7.04 [<.0001| -0.40 | -6.65 |<.0001| -0.37 | -6.09 |<.0001

Inter | 0.86 | 0.17 [0.8677| -1.61 | -0.3 [0.7635| 10.76 | 1.99 |0.0462

Al ¥ay| 386 | 239 (0.0169] 446 | 2.65 | 0.008 | 3.96 | 2.35 |0.0187

2016 [ohEApA= | -0.20 | -3.39 [0.0007 | -0.14 | -2.29 {0.0221| -0.19 | -3.14 |0.0017

717 -0.05 | -0.87 |0.3857| -0.13 | -2.28 [0.0228| -0.10 | -1.78 {0.0751

A= | -0.18 | -3.32 |0.0009| -0.16 | -2.96 | 0.003 | -0.19 | -3.53 |0.0004

Inter |-21.30| -5.44 |<.0001|-13.00| -3.17 |0.0015|-15.99| -3.84 |0.0001

AL ay 242 | 1.92 0.0552] 341 | 259 [0.0097| 2.28 | 1.69 | 0.092

2017 [oEApA= | -0.05 | -1.12 [0.2634| -0.04 | -0.87 |0.3858| -0.11 | -2.36 |0.0183

FTAH717F -0.11 | -2.57 |0.0101 | -0.11 | -2.44 |0.0148| -0.08 | -1.68 {0.0931

49 | -0.24 | -545 |<.0001| -0.27 | -5.8 |<.0001| -0.26 | -5.64 |<.0001

AQHNY Fa719 AFL we e AL wA @ sgnr
MEe F7hg ZWelA 9ol ot oz UEdth Z Fa71Ye
W AGHAE A5 WMFASHE Wel A 0ISUEE ALSH A
Moz 3HA LHHE MAE Ao dehth FAHOR 4vu
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3% 4-8> PSM-DID #4143 @ FA57HS
T+1 T+2 T+3

ETE 1121523; Vatlue Pr>1tl IrEnSaE; Vatlue Pr>1tl I;:rlsalt‘g Vatlue Pr>1tl
Intercept| 18.91 | 4.94 |<.0001| 13.91 | 3.64 |0.0003| 14.50 | 3.77 |0.0002
A& ¥ 142 | 1.09 [0.2745] -0.43 | -0.33 |0.7442| -2.39 | -1.78 |0.0753
2015 |dEAA=E | -0.31 | -6.33 |<.0001] -0.31 | -6.29 [<.0001| -0.33 | -6.52 |<.0001
FAF717H -0.12 | =257 [0.0101| -0.13 | -2.91 [0.0036| -0.14 | -3.03 |0.0025
44 -0.60 |-12.42|<.0001| -0.55 |-11.43|<.0001| -0.53 |-10.96|<.0001
Inter | 13.33 | 3.51 |0.0005| 12.89 | 3.24 ]0.0012| 20.24 | 5 |<.0001
A& 356 3 10.0027| 3.00 | 24 |0.0164| 4.10 | 3.25 |0.0012
2016 |d3EAA= | -0.21 | -4.94 |<.0001] -0.20 | -4.51 [<.0001| -0.21 | -4.75 |<.0001
FAF717H -0.07 | -1.73 | 0.084 | -0.10 | -2.35 | 0.019 | -0.11 | -2.51 | 0.012
44 -0.37 | -9.44 |<.0001| -0.34 | -84 |<.0001| -0.34 | -8.32 |<.0001
Inter | 033 | 0.1 [0.9196| 3.77 | 1.13 |0.2582| 3.44 1 ]0.3192
APE7H 334 | 321 |0.0013| 390 | 3.63 [0.0003| 4.77 | 4.25 |<.0001
2017 |aEAA=E | -0.26 | -6.95 |<.0001] -0.25 | -6.51 [<.0001| -0.27 | -6.75 |<.0001
FAF717H -0.08 | -2.22 [0.0261| -0.08 | -2.13 [0.0329| -0.03 | -0.78 ]0.4345
e -0.51 |-14.12{<.0001| -0.51 |-13.49|<.0001| -0.52 |-13.39|<.0001

2. %94 4

I ESEEREES
MERGgoldFe WE Frol uls) 719l AAF Fdole] 4
5 HolFe AlERA gddsolA BT AHE BoF= dxF
A wol o},
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T+1 T+2 T+3

e
f

?_

ME
o
.

|

Esti- t
mate | Value

Esti- t
mate | Value

t

mate | Value Pr>1t|

Intercept| 11.65 | 21.85 |<.0001| 9.96 | 16.85 |<.0001| 9.26 | 15.78 |<.0001

A& -0.25 | -1.39 |0.1656| -0.06 | -0.3 [0.7623| -0.05 | -0.23 | 0.8176

2015 [oEApA= | -0.02 | -2.44 0.0148| -0.03 | -3.49 {0.0005| -0.02 | -2.56 |0.0104

FAH717F 0.00 | -0.01 |0.9949| 0.01 | 1.69 [0.0916] -0.01 | -0.91 |0.3648

A= | -0.03 | -4.65 [<.0001| -0.05 | -6.01 |<.0001| -0.03 | -4.5 |<.0001

Inter | 13.43 | 14.58 |<.0001| 11.98 | 13.08 [<.0001| 14.70 | 15.6 |<.0001

Al¥&y| 023 | 081 | 0417 | 0.38 | 1.3 ]0.1923| -0.22 | -0.74 |0.4611

2016 [ohEApA= | -0.02 | -2 0.0451] -0.02 | -2.22 {0.0264| -0.02 | -1.99 | 0.0468

FAH717F 001 | 1.32 [0.1868| 0.00 | 0.47 0.6417| 0.00 | -0.19 |0.8532

A= | -0.02 | -2.07 |0.0384| -0.01 | -1.56 |0.1185] -0.01 | -1.5 |0.1338

Inter | 10.66 | 155 |<.0001| 11.02 | 15.59 [<.0001| 8.36 | 10.33 |<.0001

Al¥&y| 040 | 1.81 |0.0698| 0.33 | 1.44 |0.1511| 0.60 | 2.3 |0.0215

2017 [oEApA= | -0.02 | -2.63 [0.0086 | -0.02 | -2.65 {0.0081| -0.03 | -3.28 |0.0011

FAH717F 0.00 | -0.3 [0.7617| 0.01 | 0.65 [0.5168| 0.02 | 1.92 |0.0546

49 | -0.03|-3.31]0.0009| -0.03 | -3.34 |0.0008| -0.03 | -3.04 |0.0023
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<3} 4-10> PSM-DID #4243} : Aol &

T+1 T+2 T+3
ETE 1121523; Vatlue Pr>1tl IrEnSaE; Vatlue Pr>1tl I;:rlsalt‘g Vatlue Pr>1tl
Intercept| 15.95 | 18.8 [<.0001| 14.47 | 16.24 |<.0001| 14.17 | 16.19 |<.0001
A& ¥ -045 | -1.550.1216] -0.33 | -1.07 |0.2858| -0.25 | -0.82 |0.4144
2015 | al3EAA= | -0.03 | -2.98 [0.0029| -0.04 | -3.68 |0.0002| -0.03 | -3.03 |0.0025
ZAF717H -0.01 | -0.82 |0.4097| 0.01 | 1.03 [0.3026| -0.01 | -0.57 |0.5669
44 -0.05 | -4.46 |<.0001| -0.07 | -5.76 |<.0001| -0.05 | -4.8 |<.0001
Inter | 16.23 | 17.46 |<.0001| 14.20 | 15.52 |<.0001| 17.41 | 20.01 |<.0001
A& ¥| 024 | 0.84 [0.4027] 032 | 1.12 |0.2607| 0.01 | 0.04 |0.9672
2016 |d3EAA= | -0.03 | -3.14 |0.0017| -0.03 | -3.08 |0.0021| -0.02 | -2.56 |0.0106
FAF717H 0.01 | 059 |0.5585] -0.01 | -0.61 [0.5437| -0.01 | -1.05 |[0.2959
4 -0.03 | -3.64 {0.0003| -0.03 | -3.44 |0.0006| -0.03 | -3.31 |0.0009
Inter | 11.21 | 152 |<.0001| 11.75 | 16.27 |<.0001| 10.67 | 14.02 |<.0001
A¥E7 032 | 1.33 |0.1824| 0.45 | 1.95 | 0.051 | 0.70 | 2.83 |0.0047
2017 |a3EAA= | -0.04 | -4.47 |<.0001] -0.03 | -4.06 [<.0001| -0.04 | -4.6 |<.0001
ZAF717H 0.00 | -0.14 [0.8848| 0.00 | 0.06 [0.9493| 0.00 | 0.53 [0.5995
e -0.04 | -5.38 |<.0001| -0.04 | -5.38 |<.0001| -0.04 | -4.81 |<.0001
3. 434 B
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<3 4-11> PSM-DID #4437} : FAju]&
T T+2 T+3
Ax| F+ & . - :
= * | Esti- t Esti- t Esti- t
mate | Value Pl mate | Value Pr>ld mate | Value Pr>t]

Intercept| 33.31 | 15.52 |<.0001| 34.37 | 15.42 |<.0001| 34.75 | 15.32 |<.0001

APdE ¥ 111 | 1.52 [0.1283] 1.21 | 1.58 |0.1147| 1.46 | 1.85 |0.0643

2015 [oEApA= | -0.02 | -0.71 [0.4784| 0.02 | 0.64 |0.5253| 0.01 | 0.19 |0.8502

FAH717F -0.05 | -2.06 |0.0392| -0.10 | -3.78 [0.0002| -0.07 | -2.53 {0.0114

A= | -0.37 [-13.73|<.0001| -0.35 |-12.27|<.0001| -0.33 |-11.54|<.0001

Inter | 41.11 | 156 |<.0001| 40.02 | 14.74 |<.0001| 34.72 | 12.39 |<.0001

A& -0.31 | -0.38 |0.7038| -0.29 | -0.34 [0.7354| 0.01 | 0.01 |0.9931

2016 [oEApA= | -0.08 | -2.79 [0.0054 | -0.06 | -2.09 |0.0363| -0.06 | -1.89 | 0.059

FAH717F -0.01 | -0.34 | 0.731 | 0.00 | -0.14 |0.8889| 0.00 | -0.13 |0.8962

A= | -0.25 | -9.15 [<.0001| -0.23 | -8.27 |<.0001| -0.23 | -8.02 |<.0001

Inter | 33.70 | 16.2 |<.0001| 31.89 | 15.03 [<.0001| 33.54 | 15.26 |<.0001

AL E| 048 | 0.72 10.4726] 0.04 | 0.06 [0.9544| 0.49 | 0.68 |0.4936

2017 [oiEApA=d | 0.02 | 0.81 [0.4175] 0.02 | 0.68 [0.4956| 0.05 | 1.84 |0.0665

FTAH71ZE -0.05 | -2 [0.0454| -0.04 | -1.9 ]0.0578| -0.07 | -2.77 | 0.0056

49 | -039 |-16.62|{<.0001| -0.39 |-16.26|<.0001| -0.38 |-15.33|<.0001

o2
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ol = AYPIFAE ¢lFo] AN LS UFE= WFon= gypHor &
54 2SS HoFEL AGEAY d5S We AL ALY 7|RkS gy
e HAA AgRF D AARF HIAo] AdHoR 7] ufio
BAHANE <lF o]F AF7I e EFCIAE n|Fo] nelET|d BT} wE
A ZF7betE Aoz Al g}

2) o] AR g u) &

¥ 4-12> PSM-DID #2443} : o]z} H gl &
T+1 T+2 T+3
A= T2 | Rmsti- |t Esti- | t Esti- | t
Pr>|t| Pr>|t] Pr>|t]

mate | Value mate | Value mate | Value

Intercept| 19.23 | 5.24 |<.0001| 15.32 | 4.39 |<.0001| 12.34 | 3.52 |0.0004

Al D&y -148 | -1.19 10.2357| -0.97 | -0.81 [0.4163| -1.16 | -0.95 |0.3443

2015 (AR | 0.05 | 1.06 |0.2903| 0.01 | 0.2 [0.8438] 0.02 | 0.52 |0.6057

717 -0.06 | -1.33 |0.1836| -0.03 | -0.67 [0.5029 | -0.06 | -1.34 {0.1794

A= | -0.02 | -0.45 |0.6523| -0.04 | -0.86 [0.3916| -0.02 | -0.53 | 0.5985

Inter | 11.33 | 3.13 |0.0018] 7.68 | 2.12 [0.0339| 13.99 | 3.86 [0.0001

Al¥ay| 111 | 098 (03276 1.70 | 15 [0.1349| 0.30 | 0.27 |0.7902

2016 (AR | 0.06 | 1.5 [0.1335] 0.09 | 2.33 [0.0196| 0.08 | 1.88 |0.0603

FAF717E -0.04 | -1.02 |0.3059| -0.04 | -0.94 [0.3475| -0.02 | -0.59 |0.5541

A= | -0.04 | -0.95 0.3424| -0.09 | -2.31 | 0.021 | -0.10 | -2.6 |0.0093

Inter | 1.80 | 065 [0.5175] 3.31 | 1.13 [0.2569| 3.68 | 1.22 |0.2213

Al¥&¥| 076 | 0.85 0.3956] 0.95 | 1.01 [0.3146| 2.12 | 2.17 |0.0297

2017 (AR | -0.02 | -0.7 [0.4862| 0.00 | -0.03 [0.9735| -0.04 | -1.1 |0.2696

FAF717F 001 | 0.32 [0.7469| 0.02 | 051 [0.6135] 0.03 | 0.84 |0.3999

A= | -0.05|-1.62]0.1042| -0.04 | -1.07 |0.2837| -0.04 | -1.05 | 0.293
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<3 4-13> PSM-DID #A42% @ 1857
T+1 T+2 T+3

e IrEnSag; Vatlue Pr>1tl Irsnszgg Vatlue Pr>1tl I;:rlsglt‘é; Vatlue Pr>1tl
Intercept| 4.03 | 0.79 |0.4314| -7.27 | -1.41 |0.1599| -6.74 | -1.29 |0.1981

A A a¥| -2.49 | -1.43 |0.1528| -1.55 | -0.87 [0.3826| -5.62 | -3.07 [0.0021
2015 |dl3EAkA= | -0.28 | -4.27 |<.0001] -0.18 | -2.66 |0.0078| -0.14 | -2.01 |0.0443
FAF717H 0.00 | -0.03 |0.9777| -0.03 | -0.48 [0.6308| -0.06 | -0.99 | 0.324

44 -0.29 | -4.52 |<.0001| -0.28 | -4.24 |<.0001| -0.27 | —-4.09 |<.0001

Inter 250 | 05 ]0.6185] 10.35 | 2.14 |0.0323| 22.37 | 4.38 |<.0001
AhdEH| 072 | 046 |0.6448| 0.09 | 0.06 [0.9542| -0.21 | -0.13 |0.8972
2016 | gk | -0.16 | -2.81 | 0.005 | -0.09 | -1.74 | 0.082 | -0.16 | -2.88 | 0.004
FAF717H 0.01 | 0.21 |0.8368| -0.08 | -1.63 [0.1028| 0.01 | 0.28 [0.7817
4 -0.10 | -1.97 {0.0486| -0.16 | -3.14 |0.0017| -0.10 | -1.9 ]0.0578

Inter | 3.20 | 0.75 |0.4515| 3.72 | 0.85 [0.3929| 522 | 1.19 |0.2336
Ahdaa 087 | 063 (05265 1.56 | 1.11 [0.2668| 0.37 | 0.26 |0.7925
2017 |aiaEAkA= | -0.18 | -3.74 |0.0002| -0.21 | -4.11 [<.0001| -0.20 | -3.9 |<.0001
FAF717H -0.03 | -0.75 10.4547| -0.02 | -0.4 [0.6885| -0.04 | -0.74 {0.4587

e -0.36 | -7.57 |<.0001| -0.32 | -6.45 |<.0001| -0.35 | =7.09 |<.0001

2) =&
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Bt B4 wF FQel U@ kA waE Fah, B AT
N gdqolels AAEzAse] HEe Aedel wEANLS HEe
Atk = A kol Wi £4 Ayes v 2o
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<3 4-14> PSM-DID #4243 =544
T+1 T+2 T+3

ETE I;ilsaﬁ; Vatlue Pr>1tl IrEnSaE; Vatlue Pr>1tl I;:rlsalt‘g Vatlue Pr>1tl

Intercept| -6.03 | -1.15 |0.2521 | -13.78| -2.48 |0.0133|-12.11| -2.24 | 0.0249

A& -0.36 | -0.2 |0.8416] -0.42 | -0.22 |0.8284| -1.35 | -0.72 | 0.473

2015 |alEAA= | -0.02 | -0.26 [0.7949| -0.02 | -0.29 |0.7715| -0.02 | -0.26 |0.7954

FAF717H -0.24 | -3.8 [0.0001| -0.21 | -3.19 [0.0014| -0.26 | -3.89 |0.0001

44 -0.36 | -5.37 |<.0001| -0.41 | -5.83 |<.0001| -0.35 | -5.18 |<.0001

Inter | 12.05| 1.92 | 0.055 | 11.05 | 1.77 [0.0776| 23.72 | 3.73 |0.0002

APdE¥| 019 | 01 [0.9228] -0.64 | -0.32 |0.7459| -2.24 | -1.13 |0.2592

2016 |d3EAA= | -0.14 | -2.01 [0.0441| -0.23 | -3.3 | 0.001 | -0.19 | -2.73 |0.0064

ZAF717H -0.03 | -0.44 |0.6586| 0.00 | -0.02 [0.9833| -0.01 | -0.19 [0.8506

44 -0.28 | -4.43 |<.0001| -0.29 | -4.5 |<.0001| -0.29 | -4.52 |<.0001

Inter | -5.83 | -1.21 |0.2277| -6.07 | -1.24 |0.2138| -9.77 | -1.94 |0.0527

AFE7 0.09 | 0.06 0.9544| 0.84 | 053 [0.5941| 249 | 1.52 |0.1286

2017 |aEAA= | -0.20 | -3.63 |0.0003| -0.11 | -2.03 |0.0419| -0.14 | -2.47 |0.0136

FAF717H -0.06 | -1.1 |0.2733] -0.12 | -2.19 [0.0284| -0.10 | -1.75 [0.0797

e -0.33 | -6 |<.0001| -0.35 | -6.43 |<.0001| -0.32 | -5.66 |<.0001
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Abstract

A Study on the Effect of
MainBiz Certification on

Management Performance

- Focusing on financial performance and

non-financial performance -

Jung Jaeho
Department of Public Enterprise Policy

The Graduate School

Seoul National University

The global trend of innovation 1s demanding that SMEs, which
form the backbone of Korea’s economy, be transformed into
mnovative SMEs that create high added value rather than being
managed as subcontractors to large corporations. It has become
an essential condition for the existence and prosperity of
Today’s open market economy has changed to an environment

In which no one can guarantee tomorrow’s survival without

,70,



ceaseless pursuit of innovation regardless of the size of the
company.

The Korean government’s policy on SMEs has shifted away
from the past protection—oriented support system to discovering
and nurturing ’'innovative SMEs’ that can create new jobs and
new growth engines by enhancing competitiveness to respond
to changes in the economic environment. thus reaching the
present. In order to discover and foster innovative SMEs, the
government started with venture businesses under the Act on
Special Measures for the Promotion of Venture Businesses in
May 1998, followed by technological innovation SMEs(Innobiz)
in August 2001 and A certification system for management
innovation-type SMEs(Mainbiz) has been introduced and
implemented.

Therefore, 1n this study, the effectiveness of the
management innovation—-type SME certification system by
analyzing the effect of management innovation—type SME
certification, which 1s one of the innovative SME certification
systems, on business performance in terms of growth potential,
profitability, stability, and employment, focusing on financial
performance. was to check. If selected as a management
innovation-type SME, it can receive various support from the
government and financial institutions. It will be higher than the
performance’, and for companies that have received management
innovation—-type small and medium-sized enterprises certification
from the Korea Credit Guarantee Fund between 2015 and 2017

and general companies that have not been certified, one year
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before and one year after certification, The difference in
management performance between the two companies 1 year
before and 2 years after certification, 1 year before certification
and 3 years after certification was analyzed using propensity
score matching(PSM) and difference in difference(DID).

As a result of verifying whether there 1s a difference in
the management performance between the two companies before
and after certification between the management innovation-type
SMEs and non-certified general SMEs, the sales growth rate
and total asset growth rate are from T+1 to T+3 after
certification. was found to have superior management
performance. In terms of operating profit ratio on sales
(profitability), total asset operating profit ratio (profitability),
debt ratio (stability), and interest coverage ratio (stability)
overall, management innovation certified companies outperformed
non-certified companies, but in terms of growth potential,
profitability, Statistical significance gradually decreases in the
order of stability, so it 1s necessary to be careful in
interpretation. In the case of non—financial indices, in terms of
employment growth rate, management innovation—type certified
companies performed inferior to non-—certified companies in the
T+3 period, and no significant results were calculated in the
labor productivity index.

However, in the case of some financial indicators, it was
confirmed that non-certified SMEs showed better management
performance than management innovation-type certified SMEs

in a specific certification vyear, or that management

B 72 B -':l"-\._i _-\.;_":_ .I.IE



innovation—type certified SMEs showed a negative relationship
in terms of employment growth rate. Therefore, it seems
necessary to enhance the effectiveness of the management
innovation—-type SME certification system through analysis of
the causes of the decrease in management performance after
certification of management innovation-type SMEs and thorough
follow—up management of management innovation—-type certified
companies.

Based on the results of this study, it seems that various
institutional supplements, including improvement of examination
indicators, are needed to select excellent management
innovation—type certified companies. In addition, it i1s judged
that it 1S necessary to strengthen the competency of the
examiner to determine whether a management innovation—type
certified company 1S a company that can create long—term
performance with excellent innovation capability and will to

innovate.

keywords : management innovation business, management
performance, growth, profitability, stability,
employment growth rate, labor productivity
Student Number : 2021-24514
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