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2025-03 st==2% HENESEE=2R

|
<E 3.2 Hl==3A CHEr ol FAe 24 Zu: |og(e3)
rabs H&+E3A >3

VARIABLES (1) (2) (3) (4) (5) (6)
HI&S 22011 E 28 -0.101 -0.106 -0.0713 -0.0983 -0.186 -0.1%2
(0.0732) (0.0722) (0.0937) (0.0940) (0.151) (0.147)

HISER B |22 0.0251 -0.0769 0.0702 0.00747 0.00249 -0.101
(0.242) (0.103) (0.311) (0.130) (0.0628) (0.110)
HISEZIIE=2 8 -0.219" -0.162" -0.172 -0.124 -0.299" -0.273"
(0.107) (0.0972) (0.141) (0.131) (0.142) (0.136)
Bl S 2IIEHH -0.28™ -0.189™ -0.206" -0.196" -0.235™ -0.159"
(0.0588) (0.0519) (0.0838) (0.0784) (0.0859) (0.0726)
ArEIHZ 0.0595 0.0853 -0.00450 -0.00118 0.146" 0.249™
(0.0582) (0.0558) (0.0786) (0.0713) (0.0870) (0.0881)

mESY; (= 0.0976 0.125 0.113 0.127 0.0791 0.131
(0.0766) (0.0847) (0.108) (0.114) (0.0975) (0.111)
ey 0.134" 0.148" 0.0533 0.0742 0.214™ 0.240"
(0.0530) (0.0600) (0.0738) (0.0745) (0.0797) (0.0964)
RHeiH g -0.0518 0.0307 -0.111 -0.000455 0.0370 0.0817
(0.0808) (0.0786) (0.110) (0.1000) (0.119) (0.142)
old -0.0629 -0.0787 -0.0802 -0.131" -0.0638 -0.0450
(0.0468) (0.0490) (0.0686) (0.0661) (0.0682) (0.0760)
44X £3 -0.0195 -0.0105 -0.03%
(0.0166) (0.0202) (0.0299)
log(Ot7AS) 0.166™ 0.187" 0.124"
(0.0597) (0.0748) (0.0574)

HEX DFEY 0 0 0 0 0 0
Observat ions 424 336 228 204 196 132

R-squared 0.103 0.188 0.094 0.219 0.120 0.181
)EEZEM SAD HIDGIAUS [ 2 S8 U8 SAIXS LSAIE A1 X0IE 248 21t
)" N EHNOCZ [o/8t2 LIEIY

£

HHAFE 135 B WSS AUE 2Ae [E 3319 2ok 494 B
o A% ALY Fe nEtus 9y $AT B AAE FHHE AL BEw
Ao WA B Ans BAe FEAn MRPS 9 434 5] oA F4
RS wyshed oRE Pyse BHo2A J97t Ak dFS ARuse
@ #AIE vz vMFEd VR 39w FEAd v 1F5d FA4
7} 2 #Eol 16.1%p F78H FATH1% FEAA %o, (2 71%). HFE
A JJEE GH9 AF ARTHAAE FEAd ms e APPL BPE
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NEHNEUE |42 FHE S 240 AIAE
|
<E 3.3> HISZA 018 Qs FWe 24 2 - 5458 SAR
Pl H&+E3A >3

VARIABLES (1) (2) (3) (4) (5) (6)
Ha=EARIHE=2EU -0.134" -0.121 -0.184" -0.182" 0.0202 0.137
(0.0729) (0.0791) (0.0859) (0.0950) (0.153) (0.167)

H=EH US| =2 -0.151 0.135 -0.19% 0.0795 0.137™ 0.174
(0.168) (0.0031) (0.192) (0.178) (0.0599) (0.110)
=S Et=& -0.0661 -0.0720 -0.0912 -0.0898 -0.0725 -0.0674
(0.0930) (0.0974) (0.110) (0.119) (0.179) (0.164)
HI2=Z I -0.155™ -0.161™ -0.214™ -0.223™ —0.0947 -0.0466
(0.0481) (0.0573) (0.0667) (0.0766) (0.0688) (0.0847)

A3 HIE 0.102" 0.1000 0.0359 0.0500 0.176% 0.143
(0.0572) (0.0643) (0.0743) (0.0793) (0.0890) (0.111)
nsAE 0.155" 0.136 0.159 0.169 0.141 0.0147
(0.0891) (0.100) (0.116) (0.122) (0.141) (0.177)
SSA 0.153™ 0.175™ 0.0292 0.0566 0.271™ 0.311™
(0.0581) (0.0662) (0.0857) (0.0919) (0.0813) (0.0095)
THAHAE 0.146™ 0.125 0.0548 0.0580 0.249™ 0.205+
(0.0719) (0.0822) (0.0099) (0.110) (0.102) (0.120)
(RN 0.00125 0.0456 -0.0824 -0.0727 0.0760 0.217™
(0.0464) (0.0550) (0.0714) (0.0768) (0.0631) (0.0816)
848 S5 -0.00830 -0.00775 -0.0179
(0.0179) (0.0239) (0.0276)
log(Ot74S) 0.00890 0.000704 0.0486
(0.0377) (0.0486) (0.0689)

HF=N DESH 0 0 0 0 0 0

Observat ions 492 3% 277 252 215 146

85 0.142

R-squared 0.080 0.091 0.092 0.100 0.0
TN SAD HNSHAS I 2F | s SAXNS =SAE i X012 S48 20
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2025-03 st==2% HENESEE=2R

|
<E 3.4 H==3 Us 824 WS =4 2 AESAHA
S B 223
VARIABLES (1) (2) ©) (4) (5) ()
HIZ&SAHZIAR2E -0.0907 -0.111 -0.126 -0.156° -0.007%4 0.0700
(0.0692) (0.0760) (0.0821) (0.0903) (0.137) (0.147)
HI4+EHDE| = 0.0381 0.154 0.0106 0.184 0. 147" 0. 160"
(0.156) (0.0947) (0.187) (0.178) (0.0579) (0.0961)
HI&S20E =0 -0.154 -0.169° -0.147 -0.146 -0.275 -0.330
(0.108) (0.102) (0.119) (0.120) (0.240) (0.201)
HI4= S A EHCH -0.170™ -0.126" -0.203™ -0.159" -0.130° -0.0545
(0.0486) (0.0544) (0.0667) (0.0711) (0.0700) (0.0800)
AE 0.121" 0.102 -0.00888 -0.0281 0.286™ 0.317
(0.0566) (0.0637) (0.0771) (0.0819) (0.0823) (0.0979)
mE=y. = 0.0787 0.0600 0.00300 -0.0133 0.199 0.194
(0.0933) (0.101) (0.123) (0.128) (0.146) (0.172)
25| 0.174™ 0.193™ 0.0558 0.0412 0.306™ 0.390"
(0.0591) (0.0671) (0.0875) (0.0935) (0.0824) (0.0968)
sy = 0.145" 0.187" 0.0963 0.159" 0.187" 0.201
(0.0700) (0.0748) (0.0898) (0.0902) (0.113) (0.124)
oA 0.00998 0.0443 -0.0420 -0.0422 0.0541 0. 141"
(0.0434) (0.0516) (0.0676) (0.0720) (0.0573) (0.0744)
NA =2 -0.0449™ -0.0433° -0.0602*
(0.0171) (0.0228) (0.0248)
log(ItRAS) 0.0287 0.0361 0.0158
(0.0328) (0.039%) (0.0517)
HEX DEED 0 0 0 0 0 0
Observat ions 492 398 2177 252 215 146
R-squared 0.115 0.145 0.129 0.149 0.121 0.212
=) 2 SAD HIDGIYS I 2 R I8 SAXS SSAIE S X0IE 245 2
2) %, 7T, T2 22 0%, 5%, 1% SF0AM SHECZ RS LIt

g s=2Esoine TSR NKNIIE T AHKEEP)

F7HHoZ AFg7tA AXE JdE, A9 s9x, AEFAAE F=d, NS EA
THU, HFEd AN SAAE FESHY EHAREE SFAEY Y FolE
AHEGT 7 49 AREE EAAYlEEEZAHGOMS) 2011~20199%
ARE AHgeTh & ARE 494 dEAE 2RYoR dd ddrE 44 o
1% FEE A 99 ARAH, dEAY Y A5 TG oW 4
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<H 4.2 NZE2 I8 HABMSHAX 5 A4S H(2023)

NS AE I =2
2E 0.4639 0.5832 0.4232 0.3853
3e 0.2974 0.3283 0.3551 0.2088
e 0.3416 0.4240 0.5357 0.0651
25 0.4032 0.5787 0.3493 0.2815
0=+ 0.5102 0.6707 0.4260 0.4339
& 0.5875 0.7330 0.4056 0.6239
S 0.3957 0.5248 0.4026 0.2597
S 0.5357 0.8410 0.4909 0.2752
Ay 0.19% 0.1778 0.2381 0.1830
a= 0.4441 0.4009 0.2815 0.6497
M= 0.4627 0.5988 0.5793 0.2098
L=t 0.1555 0.3370 0.0683 0.0612
&5 0.3340 0.4008 0.4335 0.1678
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Yot HaAAY Ao A AA e BAL oldhel o] nPEY REL B
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a9, yve A% IAHEH, e 23S ov]dt) ICI(Innovation Competitiveness
Index)= <A
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o7 yetdth(Lee, 2019). 4, Il AHE A7 £ = B EHE7]
U3 2AAETed QA wet Ao FaE&H AxY 1§ FolA
FARAA B/ 29 uF Yo (o]FH, 2018; Lee, 2021), NG 24y 7)6F &
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| ZEFolxl Aovte] A st A9 AR7F eSS 93
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Thar A2 4= Qo o] & n# T u), DGISTSF UNIST 44 A& ©]
AAFdE AGARASS A7 T4 ddez SAY o GG Y
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ol WAH FAE SHsILA, on] EAsta = BHlFEd SHWY AEE ©]
§3te] DGISTSF UNISTZF A& o5 Aol A DGIST9F UNIST7F #13]8k= Hi
FEAIG M A BEAAS AT HFEE Y FEAIS TR A
stod, 2 7Pde] H9d (T A])eF Bl (DGISTSE UNISTZF 91A]3h= i &
]
3

¢

o=
o,

Al) Zbe] BILE SaiA 7HEe] SRHUZE FAlstE dgelA A A A a5
HE FAHA AGARNE o] AFAA wA= EHE ==t T 4 BEHs
7Hdel SHU It BASe dgdA TdAste AGAAY] R AR T 5
ATt

Jb. 4

o

s

o

AE0l XIFZHO0 0IXls g¢ =4

(1) ¥4 3y

A At vl 2 A9AHNE T A77F 7RSS B4V FoF sk A
A2 F #387]4A(DGIST, UNIST)S EHE AIAA nXes J3ks 24
stk &, vl AEr)Ed A4 AEHE F48F Aoz o]gsly, AT 7

s T AGAAWEe] AQ A vAe adE FHHoE HHIH.



4

Z
fa

33

s
&

%%

i

°
pal

Aol oj

ol

Mul g3 2ol

5}

=

Ao v X+ &3 (multiplier effects)”} A 7)o AGAZA A

Al

1
T

3t

©

R
Bt el w

Ao Ay e )

=

=

A 8}

}

o
yil

_<|),’|

ﬂo
<
B
Tor

=
L

7]

b ARIZEA] Azl vl

ul

A ) 2

o

o

=2 TAol HH, AA7|RbA ]

2l

e

)

2

o
=

3}
of

£ /A= #

7}71 A

-
el

oH

4.41¢9 &

-
st

bl ol [

°

= 49

K

I

=i
v

™
Il
IH
Kio

KSIC 10Xk

Kl

1E
IR

niE
IH

ulo

&l
il

=

31
0

ol

0
Ho

Abadie et al.(2010)9l

=1}
=

21,

Z+ Abadie and Gardeazabla(2003)

Nfo

Jo

7

.?_

A
T A e ol A

o] &3}

]_

S B4 X (Synthetic Control Method)

Aol AdTste] A AA w

‘04

ATt

file)

L
.

5

_"

73

A

o
7o AEFAGH FAF

=

il

A E A H & (Synthetic Control)
2 A1 A o]

S}
_54_

H
2

AT &40 228 (748 7)

#2)
o141
e 3

9

o

A

CANTAYOE TR R 5 B AT
Az, w2,

.

A Al A9

R

°15 7t=d

ar

A2 o

12}
2

ojty. 1 A

5

3|

Pl
p s

A

‘]

<

2] %

poolol A4

]




& HA4S 7= 7P ARG eR AAAH, A2 AF olF AHPdd FA
FARG o] A 2elg 5 Agards I

2 AFolA= DGIST9F UNISTZF Add ti+ @473 24 &FaS A3
dog dAsta, E471F s BH FFel EAEA Fe BARITEHES
donor poolZ FATH’. 1 donor pool AT k+n7lollA 7hsx17F A8 == k
A AETE 298k 9§85 A F(synthetic controD)& AT 1 FASAF
G2 U ST Fe &4 FTH AR AR A S48 THAAIRE AEs EA
B2 Hulwo 2 F A 7 Ao Zolr FH st SHEH

I8 L $4L BN AWE, ofg) FAN Zu ; ATTY BEE 5
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g 54 NE, 1 1FA WY we ok 42 ANSEE gow Poju
WK: arg minwkgﬁt<ynz (Zzi Za)}eZk))/ (Zzi Zwka>
: k k

A FAAN v, 4 EA WHFd Ro®E JlEXH, zE EA WHE
(predictors) S 9Jwmgtt}. ¢ 2
2>

?l_
F AR AAE F4

BHNS golx, Ywiv, e F AR FHEAAT 4TS grolth
k=2

FASADDHANA 24Ao] 3t FAH £ permutation testS upEo
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9AT T 2779 ALER) FU F& uE Fugel S3eA R FA
2 FoAS APz} oS E9], donor poolol] 10719 Al7+7F b4, = 1070
ATl Wik 10709 47 SAE AHolw, 1 1070y FA Ao Bl -7}
S28 AeEg 2PNt FF 20 10% SN AL Felge] A3k}
18) 2 9ol @ F Axo] FABANGRAN 9P ALAH ol Hel AT Tpe Avpas EA=F
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T, UTE g Z2AET AYPH AFA G FAUEAES donor poold| A A st th. g, DGISTS UNIST
AAdo] v FAlo] v FFS AQAFOZH HAFH IS WA SR 4G A dlF

A9 AA ZAXFZE donor poololl A AL dtHTh.
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2 A7 BAd 283 Ame FAAY ATAdARAE 7195 A TS ol
a8 #E W] A AFAIGAZALE ARSI, e #dE W V1Y%
ASHHES AT predictor2 AHSE A7PHEELS FFEAtdo] Aleste
FEFEAZR-AGEA7IASE ARE Atk AdHsEe 18 B AFGA
TE AGEEA AL, wGA, AA7E, BlugA)2 ARk, predictorE =
WA g, AH7IEE 2§, v 1§, AZPHEEFS A" ofd AFH 9
pre-trendS StF7] flsiA AHHFe] AARES AHESATh AVPHEES A9
g EE Wee 24 A 238 Astioh 247IREE AR HEAE areshe
2003~20199 0.2 AASFATY". BFANX HYPAlHL 27 DGIST, UNIST7E 214

DGIST, UNIST Aldo] W& n& Zgass 243 dxe (29 4.3] ~ [2
4.8]0] AAHS Tk WA DGIST 214do] AY 1
ARk R T8-S FATAR DA Wl Frtst=

HES ®oln, WA, XA7HE Bl GA] AP E AA o]FT Zr}EE HEH S
HATH([2" 4.3] ~ [9 4.6]). AT TAZ #Fo44d SHAAM= HA 183
2] Aol Ant Fojdk Ao w yeyt o' UNIST 4ol A9 &
of A= BHE A¥RW, HA &

A As HolA ¥E AR Usmt
4 4.10D). BAA 94 SHoAAE nGA e} vludA] AFe
2 FYvd 18 ZF7P7F Yyt Ade Az, #BsrEd, Anade
E AZADGIST At A8l (DGIST2F UNIST A S
Forg S7F 237 RT3 4.7] ~ [ 4.8]).
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20) FAAFAHEHAA permutation testE & wl I donor poole] 7} AHL& A 7 FAFHS
1%, 5%, 10% BAZ FoF&Fe] TEHA £ MAgo]l ozt o] A& 13ty T &4
A Fod £ES 1%, 5%, 10%, 20% 302 st das sj4qstax doh

21) 20208 %E A9 AP WA R ATAIGA ALY AP o] ZARIA FE7|RES
o] & ;e B 201997HA =2 AA s

fu
29
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flul
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ANSENEUE S8 FHE S0 240 AIAE
|
<J8 4.3 DGIST Al&-HF| & NE 52 S <& 4.4> DGIST AlE-WATY A N8 28 St
© ©
|
o ;,
£ 521
S| E|
o~
o | =
i 20‘00 20‘05 Zd1 (¢} 20‘1 5 20'20 20'00 20‘05 20‘1 0 2[;1 5 20‘20
year year
[ Zdm ————- synthetic =4 2] [— ama -——-- synthetic 53]

<% 4.5> 0GIST AE-XAD(8F &MH NE S2 &1t <& 4.6> 0GIST AE-HIWAT & 18 2 |1t

o
@ @
S
= «©
S
= =
Ex cle
= gla B
o =
E £
o | Ty
=~ EIO g
<
~ d
o L=
ol T T v T T T T T T
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
year year
[ s synthetic D’SE| [ gy ————- synthetic E’Si“

<8 4.7> UNIST dE-TH &Y N8 52 st

IJP
© =
= =4
©
| =l
-— -
E =21
ey
£=] 5
< =20
= =
w = |
== =
2000 2000 2020

_ <& 4.10> WNIST &l 2
<ja| —_)l.
o o
)
2
= -
z e
E g2
5 :
E
< 3
o = 9
- -
=i
e =
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
year year
[ gxz ——-—- synthetic 2% grEg ———-- synthetic 8% T
F 1) AL (BH)2 MelANES 20l
2) SEELM 28 F & LEE AIE
2 SHE, "ESAFLMZ AL
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byl wATH

p-value FHX p-value = ES
2011 0.026 0.331 0.074 0.415 0.017 0.254 0.007 0.847
2012 0.0397 0.169 0.111 0.415 0.065 0.254 0.016 0.754
2013 0.042 0.280 0.177 0.398 0.075 0.237 0.038 0.559
2014 0.035 0.415 0.226 0.407 0.158 0.237 0.050 0.508
2015 0.073" 0.1% 0.248 0.407 0.173 0.229 0.128 0.263
2016 0.109" 0.059 0.253 0.398 0.240 0.229 0.1687 0.161
2017 0.153~ 0.042 0.319 0.3%8 0.426 0.229 0.209% 0.119
2018 0.152" 0.042 0.292 0.398 0.414 0.229 0.2561 0.110
2019 0.166" 0.051 0.323 0.3%8 0.331 0.237 0.2521 0.102

<H 4.6> INIST &l&0l ME XYBH 18 &2 &4
P DY

X p-value ES p-value X p-value
2009 -0.050 0.610 0.061 0.102 -1.322 0.203 0.060 0.297
2010 0.050 0.644 0.321" 0.025 -1.625 0.280 0.1897 0.102
2011 0.086 0.53% 0.031 0.237 -1.382 0.331 0.206" 0.076
2012 0.118 0.500 0.351" 0.017 0.121 0.898 0.1457 0.136
2013 0.179 0.475 0.282" 0.034 -0.721 0.619 0.128 0.263
2014 0.297 0.441 0.370" 0.025 -0.668 0.602 0.1867 0.19%
2015 0.299 0.441 0.39%6" 0.034 -0.643 0.644 0.149 0.237
2016 0.29% 0.441 0.406™ 0.034 -0.59%4 0.678 0.2067 0.186
2017 0.239 0.492 0.348™ 0.034 -0.610 0.661 0.184 0.212
2018 0.223 0.500 0.453" 0.042 -0.672 0.669 0.172 0.229
2019 0.259 0.483 0.589" 0.025 -0.662 0.69% 0.151 0.229

=

TT

1

12

13

14

15 . 0 .
2016 0.2417 0.153 0.185 0.771 0.194" 0.059
2017 0.3151 0.110 0.538 0.559 0.229" 0.042
2018 0.3167 0.144 0.557 0.551 0.268" 0.025
2019 0.31" 0.119 0.529 0.534 0.261" 0.034

0.011 . . . . .
2010 -0.055 0.7%4 0.185 0.983 0.1937 0.153
2011 -0.109 0.746 0.629 0.915 0.2247 0.144
2012 0.031 0.864 0.621 0.949 0.1817 0.169
2013 0.118 0.763 -0.092 0.992 0.172 0.203
2014 0.247 0.729 1.262 0.890 0.2557 0.1%
2015 0.321 0.729 0.992 0.907 0.239" 0.1%
2016 0.229 0.737 0.983 0.915 0.2817 0.186
2017 0.150 0.780 1.360 0.881 0.262" 0.1%
2018 0.176 0.754 0.777 0.924 0.246 0.220
2019 0.313 0.720 1.300 0.890 0.231 0.220

ol
-

=: 1) a0 202 38 2HS AR
2) T x ™ e b2k 0%, 10%, 5%, 1% S=0IA SHECZ Kola
N2: SHE, TEI2AHIZAL

o
o
m
0&
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o
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1
ol
[
AT

iz

[

b ALAFS

5o 2 S YEHE wAA), A Al A e DGIST, UNIST 4l m&

pu—

18 SV F2 AL AFASF S T ARFAIS St 7108 SU11A], =2

’

71E 719 5 7199 18 SHAAM Y 2=A L (scale—up)ol 71Q0e ARJAE 4z

AN

=
nES BAE Roroh([2d 4.11] ~ [
B WA

u7) A AGASE Yo 299 5

¥ 4.18] % [E 4.9] ~ [E 4.10]). £4 23 A4 2 248 AdAFoI M) FAS
Z7h AEe FARA Bk o FL Wl o XA wdA B aA A
FA9 18 ke F2 AAAF 270 7198 ol okd AEY] BFH 1
& FF Z7H0 B FRelN 719G Aol FEHE & 9

<38 4.11> DGIST A&-&A AFH AIEH 52 210 <O 4.12> 0GIST Al&-WATH A AN &2 St
= 20'00 20‘05 20‘10 20‘7 5 20‘20 2ﬂbO 2(]'05 2(;1 0 ZDI‘I 5 20‘20
year year
[ ges —-——- synthetic %”Si“ l g8 ————- synthetic CE”::‘,E|

<O 4.13> 0GIST AE-XIAD(EE A AIMHI B2 &t <JE 4.14> 0GIST AE-HIwSATH & AIIH 2 St

o
= 4
o

24
1

235
i
I
346
|

In_is_know
23
In_is_non_tr
344
|

225
i
342

22
L

34
i

2000

2015 2020 2000 2005 2010 2015 2020

[ g8 ————- synthetic & -_r“
1) =AM(EH)2 HelAlE2 20|
2) BP0 205 FE ZES AE
NE SHE, TEIASHMEAL

P ————- synthetic B A4 7|
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2005-03 B2 (EAMESYE
|
<O 4.15> WNIST A&-FR &

In_is_total

AFSA
=|

Ar

Al

2§t <

<O 4.17> WNIST AlE-XIAD(EE A AIHA S2

[=)

w |
o~

24
f

In_is_know
23

22
i

F 1) =AM(EH)2 MelAES 20|
2) BP0 205 FE LES AE
A=z SHE, "EIAGHZEAL

2020

FET)

b <JE 4.18> WNIST Al&-H|WSA

v
o

348

3.46
|

In_is_non_tr

3.42

344

<& 4.16> WIST dl&-mSATY

A AIRA B2 &t

&Y AKY

X 52

2000

2005

2015

5

NAD|

Bt

2020

- £33

1 0.001 0.949 0.007 . 0.035 . -0. 0.347
2012 -0.002 0.839 0.002 0.780 0.045 0.624 0.000 1.000
2013 0.013 0.483 0.044° 0.076 0.086 0.385 -0.033 0.347
2014 0.008 0.602 0.054" 0.085 -0.016 0.769 -0.033 0.347
2015 0.002 0.924 0.0221 0.186 0.089 0.419 -0.065 0.331
2016 0.003 0.737 0.011 0.314 0.102 0.427 -0.033 0.364
2017 -0.004 0.746 -0.0297 0.119 0.103 0.350 -0.033 0.381
2018 0.015 0.398 0.030" 0.119 0.073 0.444 -0.033 0.381
2019 0.001 0.983 0.009 0.441 0.009 0.949 -0.033 0.381

<E 4.10> UNIST A_Igon ME XSHA AH =2 53

&

Hlm T

p-value = = = p-value
0.0: . 0.0 . 0.156 . 0. .
2010 0.040 0.534 0.076 0.678 0.088 0.458 0.015 0.398
2011 0.048 0.525 0.091 0.644 -0.014 0.831 0.014 0.432
2012 0.045 0.525 0.087 0.669 0.041 0.69%5 0.023 0.390
2013 0.046 0.534 0.074 0.686 0.025 0.669 0.026 0.364
2014 0.052 0.492 0.074 0.737 0.109 0.449 0.027 0.390
2015 0.013 0.805 0.030 0.822 -0.079 0.568 0.016 0.415
2016 0.026 0.636 0.018 0.864 0.054 0.644 0.026 0.356
2017 0.014 0.771 0.031 0.831 -0.094 0.508 0.026 0.373
2018 0.065 0.475 0.109 0.653 0.110 0.517 0.026 0.390
2019 0.052 0.534 0.058 0.720 0.184 0.449 0.027 0.407
F: 1) SHHSU 208 FE LEE AIE
2) T, T, TS 242k 20%, 10%, 5%, 1% =F0AM EHRCZ RlES LIEHY
2 SHE, "ESAFLMZAL
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phAeke 2 DGIST, UNIST Al whel A 2bgd 3 A v 5
UEH=AE Auuga. vigd A5 235 A4 7dEAsST9
Az AHEEAE, g dolEE 201095 AE7F AFE] HAA
AR7F 7HEskA Zettke @217F itk 53] UNIST Al Abdl= 2009del 2
Q710 E2jo] B} oW, DGIST 414 AtalE 2011 LAFA 7] XA
AREshe] FATARGE S AAlslor sk A7 sih
2 ATelMe olegt S 5871 AAsiA DGIST A4 A S v o= A9
AR ol 7Izke] AR E wiE oAl u8E AREshe WAE skt

N
—_-

e
©

IN
N

e o re ol
o 1=

oz o MoK

ol
o

X

AR (HAFAIGAZAL AFRE AFESIER 20109 o)A AEE &
AE u}iywi 2010 7} Al 1§02 re WY RFIHE SHATH
=, olgA XFIE 1§ FHL 20109% ko] 10] Hw, I ofH AlFo|AM e FHe
2010»3; el -89 AhE 7= AT 4 Joh 1 F 20109~201999] EF
stE WiEd A7 9} 20039@~201099 EFstE 1§ AFRE AZSHY. 1 A2d
HEE 20109 % ghol 19] HH, 20109 o] % AL 20101 thH] A3 v & o]
2010 o)A A]™2 2010 thH] AhZ 189]

A e 2 AgER DGIST A4 Abelel] tigh &
o] &4 WAL A ol AlF wiEN A=Vt FAg A

op
o

LN | — o
o 18 FHANA AT FAS A4S Hole FAFARNTS A, 1
FATAIGT AP ko] M7 o]F AlF 2010 wiH] wiEHo= MHAgd
AR ARzatels B3 Agans SHs= WAolth

O BEAAE (29 4.19] ~ [29 4.22] E [F 4.11]0 AA o] Y} mjE=o =
Aol A AA A4 wjEoge DGIST A4 olF FAEANG tix] E} < 7Vste
S Holn, wAjet HludAAME Tt &Fo] s AHFo] BFHIUTH
shARE 22 718E g e 2Ee S "ol yEhA gt %74114 o4
S e HA g Hn A 3 Vo2 Fous wEd S YEhgs
Aoz BN, EXAAE FFehE, HEEdoA Hetried Adoe] ugst
€ A% A9 1&o] A ¢ HudgA AE FHoZE e, 1 18 FU
T FE AGA A 18 7 FUE FAA TS, uEd SHddA
S7F e o e e Helg
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2025-03

o
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o
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o
Of
0T
r

Bl

2000 20056 2010 2015 2020

year
[ gdg ———-—- synthetic EE”SE|
<% 4.22> D0GIST A&-HIWAI &S IHENH
b

non_tr n
2
.

2000 2005 2010 2015 2020 2000 2005 2010 2015 2020

BHHE ———-—- synthetic 247

[ gEe —===- synthetic 287

1) =ZE(EH)2 MelAlE@sS 20|

2) BEYE 20108 222 LS0(20104 2ol 1) BEESt &
3) Mel Ol AIZE HEY el IES M8

Mg SHE, ™AL EAL

e

b Hm T
FAX p-value FEX =37 p-value
2011 0.053 0.254 0.146" 0.127 -0.4911 0.161 -0.041 0.102
2012 -0.038 0.263 0.158" 0.110 -0.576" 0.110 0.010 0.287
2013 0.681" 0.093 0.1271 0.153 -1.080" 0.085 2.464™ 0.000
2014 0.193 0.229 0.1871 0.144 -0.346 0.203 0. 146" 0.051
2015 0.179 0.246 0.123 0.212 -0.6317 0.153 0.155' 0.076
2016 0.185 0.237 0.098 0.254 -0.479" 0.186 0.338" 0.051
2017 0.330 0.220 0.288" 0.136 -0.472° 0.186 0.321* 0.042
2018 0.4751 0.186 0.319¢ 0.169 0.227 0.271 0.400" 0.051
2019 0.373" 0.1% 0.2517 0.178 -0.8267 0.136 0.357" 0.051
T 1) SHHSE 20104 2422 LIS0{(2010E 2ol 1) E=3st &
2) M2l O™ AIES IHEN Hal D22 AR
3) T,%, e 2kt o0%, 10%, 5%, 1% 2=FO0IA SEHROR fosts LIEHY
X2: SHE, ™IALHMEAL L DIYSHSER,
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Lt XIGHEMES LTI NAHHMO DIXs 28 =4

(1) 4 ¥4

= 542 7, ole@ HolA RS AL AAE A

wgsted @47 9e F Avy 44 + Aok o] WL 1 W, DOIST
NIST A4 A ol @ $42%E AGANNGL A7 54 oz &

B 5 At AAH BB A4 4 AL

B o
A, B AANAE A/1Ed A4 A B0 AL WAH BAS

3, g CERE
olu] EAST gl BlGEd FYo) A E o gate] DGISTSE UNIST7F 21405 of
% Aol A DGISTS UNIST7 1318k MlFmA o} 718 #4138 54€ 71AE 1)
S 20 NEEAE Aoz Aed, 1 s 2o (FEA)} )
al

T(DGIST}F UNIST7} #1A]8h= vl F=A]) 7He] vl E FallA 7de] o7} #
Ashs gl AGAZA vHe EHE Tl AIJAHUE] A GAGA | 1]

e EHE =S5t oA AHsidzel, 1 4 a3 7Y 97t FA4
3= Agto A BAEts A AA e 2AZA aug e 2 o)

ol#]gk Whale] EA W e o]hA(2021)9A AAIE v} e Difference in
Differences(DD) in reverse ZT#YS was HIWolgtn & = dgf”. 71&e
AYPAQ olFAHEHAAME F JTY AYAIF olH AAHsY TF5FA4 44
FE HEo® F ool 3dd A4S 7HA= HeER
FAZE AEsH  olFAEHoE =Ed AFE
Difference in Differences(DD) in reverse &M= F o] X o]F Al
A A FEFATY AYsteAE Eelsta, 1 FEFAE AYsta 3
FAANE JdH#EGH=E A= Zol7) 3
B Ao 4= Difference in Differences(DD) in reverse %<+
Agste] I FAZE AFGAA A v FEFS FH 1
I Ao 1A, 1) e A glo] A&EFoE PE & THY
22 donor poolE 2+& th& 1 donor poold]A] (UNIST-DGIST A& o]3F A
S 7]¥2=) UNIST-DGIST7F &3 Al 71 A £45 7HA= AldE

rﬂl

ok
o
d
o,
of
2
)
av)

K3
N, Ao
2
(o,
o
rr
i e

o B dlo

i

22) Difference in Differences(DD) in reverse®= HI A o] Al7]e]l ARwo] ujxg] Aejo]n B wo] Az
FEIR] & A HEAIAE o] A7l F AT EF A AEHE biFe A3d o o|FAEH S AAske
i otk Difference in Differences(DD) in reverse AA A e HZAIH o]F A|7]o] F o] FEZ O
2 BE A Adlnz, AZAIAE olF AV F HY 7o FFFAZE AYshke 4§ Difference in
Differences 3-& Event study 28t W2alo] AN =2d AFFANNE Anarz {48 ¢ Jdgx
ek Ut
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ok 7hdel = U7 &3 7P Age 4@ O ¥ 2) 2 7MY = H )
7} B8RS wrAbE A A8 (counterfactual) & 2 UNIST-DGISTS] 414 o)A Abg)
£ ol&gth. F, 3) 7MY FHU7E EAste A (AA ) e St
EAEIA] 22 3 (counterfactual) 7He] HInE T3 AFIHUY A7 X FAA

o MA= dFe FHIH.

o

(2) 4 2%

SHY Bl wE AGGA 18 JFS B4 At (27 4.23] ~ [2H
4.30] 3 [ 4.12] ~ [ 4.15]°0 AA= et 7 FAlAM 7ol =7}t &3
7Hel A9S AAEE A 2 71F A2 UNIST-DGIST Aldo] wAsta 23
AIZE(5) o] A o] ¢ Al e g Ak of= 949l UNIST-DGIST A4 At
&t Aaws Fol7h §43] wgtein
7 259 F ARREE FAV Ao s wstste A s Kl dield. S,
sk A o]F 5 7o) 7IxkE A mE o]PrIte e FAZ WEE Bl

=2 7] AdE A ARSSAl =

W oSYY A Adt HaFPE St Aok B3, @AHoE gite] AdHT
2ol MEHL 437 Yede® 93 A= o4 Az Badtke Pw
28 Bask Y, ol|@ WM oleid WA B4 Adstac

g FAlel BE AGPA g FFS BAS 2w gel Ty FAol
WE AA L§e AWAoR gast Ao Ushdm, 1 g A FAC
2 RoNd Ao vehgrh 2 MEE BANAE wGA, vaga e} v
WA BANA ge] FHY FA vk 189 it S2HAG. A4 2
99 25 DGISTE 7Hgel Sguel WA JFoz A9e 4o E fo)n)
@ 28 ZREAZL UEEoL, UNISTE 7ol Syulel whatds 4gow A9
F EHANAE 1 Ak BAsA dehid 2 A0 BHHAL. 4de A
o, A&y, MuagoE FRI BANAE AWAOR RE Bl 7P
YU HAel WE 1§ v} AH

o ARE FHAW, TP TA uhe A4 2Y ¥ AW 189 Pa
b et AoE Holn, ol MR Ag IR AUHE e 47
N AA A D WA, MmGA, A4 FYeN A 1§ A AT 5
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NEAHEUS S42 BMAE S0 240 AALE
I

<08 4.24> U 2 Su-uATY

<O 4.23> I 2 S A DE(DGIST) B
- e - DE(DGIST)
s, \\;\\“\ &l
20‘1 9 20‘1 4 20‘09 20‘04 T 20’1 9 20‘1 4 20‘09 20b4
year year
\ e — Tr= e [ e — sra=a i
<J8 4.25> =8 2X sU-X|AD|E <8 4.26> €U 2 Su-HIWHTH
DE(DGIST) DE(DGIST)
‘:\( \\‘~
=
=
i
20‘1 9 20‘1 4 20‘09 20‘04 ° 2(]‘1 9 20‘1 4 20‘09 20‘04
year year
\ HlEE ——-~- st EH \ T Tt
<J8 4.27> =80 2N 2I-8H & -
= e = <O 4.28> 2 2 SI-WATH DE(UNIST)
DE(UNIST)
© 20‘1 9 2014 2009 20‘04 2(]‘1 9 2014 2009 20‘04
year year
\ T — Fre el [ [ —— Tha =i
<O 4.2 IE0 2N S0-XI40D](E <% 4.30> =€ 2 S0-HIWATH
UE(NIST) IE(UNIST)
z S | SN
: = .
5 53
! ;e—
20‘1 9 2014 2009 20‘04 2(]‘1 9 2014 2009 20‘04
year year
\ B Tt = e \ e Tt
F11) 2HE(FH)2 Hel 01F &Y J1240] XY AIES Q0IotH 2 (82F )2 HelAlZS 9ol
2) BP0 205 Fe RES AIS
g SHE, "HIAGHMEAL
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<H 412 =¥

2 S1H(0GIST 012)-18

Py XA gt [ fmie-p]

=3 p-value =31 p-value 3 p-value

2016 -0.049" 0.100 -0.045 0.600 -0.130™ 0.000 -0.066 0.200
2015 -0.082" 0.100 -0.088 0.600 -0.100™ 0.000 -0.126 0.500
2014 -0.138" 0.100 -0.087 0.400 -0.144™ 0.000 -0.230 0.400
2013 -0.161" 0.100 -0.159 0.400 -0.228™ 0.000 -0.217 0.400
2012 -0.183" 0.100 -0.131 0.400 -0.201™ 0.000 -0.217 0.400
2011 -0.220" 0.100 -0.141 0.500 -0.367"" 0.000 -0.2371 0.200
2010 -0.271" 0.100 -0.219 0.300 -0.280™" 0.000 -0.217 0.400
2009 -0.337™ 0.000 -0.221 0.400 -0.717™ 0.000 -0.278 0.600
2008 -0.297" 0.100 -0.202 0.700 -0.107™ 0.000 -0.233 0.800
2007 -0.314" 0.100 -0.193 0.700 -0.151™ 0.000 -0.297 0.400
2006 —-0.293" 0.100 -0.150 0.700 -0.138™ 0.000 -0.299 0.400
2005 -0.279" 0.100 -0.156 0.700 -0.164™ 0.000 -0.310 0.400
2004 -0.2%" 0.100 -0.135 0.800 -0.307" 0.000 -0.302 0.500
2003 -0.297" 0.100 -0.152 0.700 -0.258™ 0.000 -0.287 0.600

<H 4.13> =W 20 SW(UNIST 0I12)-1=2
XA Bt Hl X

= =3X p-value BN p-value

2014 -0.017 0.800 0.056 0.700 -0.262™ 0.000 -0.030 0.300
2013 -0.109" 0.200 -0.102 0.400 -0.148™ 0.000 -0.079t 0.200
2012 -0.170™ 0.000 -0.221 0.500 0.767 0.000 -0.068 0.200
2011 -0.203™ 0.000 -0.256 0.500 -0.724™ 0.000 -0.011 0.800
2010 -0.2247 0.200 -0.287 0.300 -0.882" 0.000 -0.056 0.500
2009 -0.298 0.200 -0.209 0.500 -0.904™ 0.000 -0.279 0.100
2008 -0.178 0.600 -0.169 0.700 0.542™ 0.000 -0.330" 0.100
2007 -0.171 0.500 -0.187 0.600 1.011™ 0.000 -0.347 0.100
2006 -0.220 0.600 -0.212 0.600 0.038 0.600 -0.420" 0.100
2005 -0.123 0.800 -0.321 0.600 1.984™ 0.000 -0.371 0.100
2004 -0.188 0.600 -0.413 0.600 1.931™ 0.000 -0.39%9" 0.100
2003 -0.192 0.600 -0.387 0.700 1.790™ 0.000 -0.427" 0.100

<H 4.14> S0 2 S2H(0GIST 0|2)-NE(AY HER)

nEPIE
= p-value =
2016 -0.072 0.300 -0.274 0.200 -0.064 0.400
2015 -0.141 0.400 -0.973" 0.100 -0.120 0.500
2014 -0.1847 0.200 -0.549" 0.100 -0.224 0.300
2013 -0.207 0.300 -0.557" 0.100 -0.207 0.300
2012 -0.244 0.400 -0.7217 0.200 -0.209 0.300
2011 -0.305 0.300 -0.7717 0.200 -0.226 0.300
2010 -0.288 0.300 -0.155 0.600 -0.206 0.500
2009 -0.3007 0.200 -0.8297 0.200 -0.260 0.700
2008 -0.244 0.300 -0.602 0.300 -0.211 0.700
2007 -0.183 0.500 -0.9217 0.200 -0.282 0.600
2006 0.011 1.000 -0.7047 0.200 -0.286 0.500
2005 0.127 0.700 -0.868 0.300 -0.293 0.500
2004 0.146 0.800 -1.2837 0.200 -0.287 0.700
2003 0.285 0.600 -1.2487 0.200 -0.269 0.700
<E 4.15> I 20 SHWNIST 0|8)-12(MY THESR)

> (=] X $ | =] X
2014 -0.022 0.900 -0.001t 0.200 -0.039" 0.100
2013 -0.126 0.400 -0.2719™ 0.000 -0.088™ 0.000
2012 -0.247 0.400 -0.624™ 0.000 -0.075" 0.200
2011 -0.399" 0.200 -0.683™ 0.000 -0.017 0.700
2010 -0.331 0.300 -1.015™ 0.000 -0.064 0.500
2009 -0.253 0.600 -1.306™ 0.000 -0.285" 0.100
2008 -0.11 0.800 -2.295™ 0.000 -0.336™ 0.000
2007 -0.019 1.000 -3.019™ 0.000 -0.385™ 0.000
2006 0.025 1.000 -0.694™ 0.000 -0.429™ 0.000
2005 0.292 0.700 -0.600" 0.100 -0.389" 0.100
2004 0.263 0.800 -1.393™ 0.000 -0.415° 0.100
2003 0.416 0.700 -1.433™ 0.000 -0.443 0.100
1) BHB0 208 Fe ZEHE A
2) T 2 2402 20%, 10%, 5%, 1% SFENAN SHESZ2 QOIS LIEHY
A2 SHE, "EIAGHZEAL
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<H 4.16> &0 £ SIH(DGIST 0I)-AtHI=>

b Xl A1D] Bt bl
EPby| p-value FHX =31 p-value =31 p-value

2016 0.004 0.400 0.044 0.100 -0.089™ 0.000 0.003 0.625
2015 -0.008 0.400 0.044 0.100 -0.035 0.250 -0.024 0.625
2014 0.010 0.400 0.044 0.100 -0.034 0.500 0.003 0.375
2013 0.023 0.300 0.091" 0.100 0.247™ 0.000 -0.016 0.375
2012 0.016 0.400 0.047 0.100 0.092 0.750 -0.010 0.625
2011 0.015 0.300 0.047 0.100 0.164 0.250 -0.017 0.375
2010 0.012 0.400 0.047" 0.100 0.092 0.750 -0.017 0.375
2009 -0.015 0.300 0.000 1.000 0.156 0.500 -0.017 0.625
2008 -0.016 0.200 0.000 1.000 0.051 0.500 0.002 0.750
2007 -0.026 0.300 -0.047 0.100 0.152 0.500 -0.004 0.625
2006 -0.044" 0.100 -0.047" 0.100 -0.110 0.250 -0.004 1.000
2005 0.005 0.500 -0.049" 0.100 0.073 0.500 0.03% 0.375
2004 0.0297 0.200 -0.049" 0.100 0.174 0.750 0.03% 0.250
2003 0.010 0.300 -0.049" 0.100 0.079 1.000 0.024 0.875

<H 447> =220 2 SHUNIST ol=)-Ar "I

b XIA1D] Bt | =Py

Z3X p-value Z3X p-value =X p-value =3X p-value
2014 0.015 0.700 0.043 0.900 -0.004 0.333 0.024™ 0.000
2013 -0.012 0.800 0.043 0.800 0.347 0.111 0.024 0.250
2012 0.003 0.900 0.043 0.700 0.099 0.333 -0.002 0.250
2011 -0.006 1.000 0.043 0.700 0.215 0.111 -0.002 0.250
2010 0.034 0.500 0.043 0.900 0.099 0.333 -0.002 0.250
2009 0.009 0.800 0.000 1.000 0.347 0.778 0.026 0.250
2008 -0.050 0.300 0.000 1.000 0.124 0.778 0.004 0.250
2007 -0.078 0.300 -0.044 0.500 0.3% 0.778 -0.003 0.250
2006 -0.078™ 0.000 -0.044 0.600 -0.006 0.111 0.027 0.000
2005 -0.046 0.400 0.000 1.000 0.110 0.778 -0.001™ 0.000
2004 -0.063 0.400 -0.047 0.300 -0.007 1.000 0.000™ 0.000
2003 -0.025 0.800 -0.047 0.800 0.216 1.000 0.024™ 0.000
T 1) B0 202 Fe REE AR

2) T, 7, TS 242k 20%, 10%, S%, 1% SEUA SEHECZ ROES LIEtH

X2 SHE, ®IAAREZAL

3. &4
BTt gte] HAAALASFE HEee] getad @ AW Ha744
& AvEAY. AAAHASE §014(2025)04 =@ vleh o] vjete
gasine BE BN diste] HaAPFe FAACA HaunFe
ge FPHoz Qw98 Mg Arelth ANBA,
] = =
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