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AL 22.34 23.91 28.59 33.23 32.48

7R A18]-8 1.24 1.34 1.53 2.19 2.36

AR AR M- FE BARANE BE] A% 2

Soll ol gk AFdoll A W] &EA 1 ASA R 714
o] UEFLAL =717 HIAEAl A5A R A7 UEhL Qs AFdS A e
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UERAL glor, ol 7|28 EgF o] HE A84 0% 285 es HolE.
AEAOR, 7|2ABHAGA =S A ARt 52| F2 oA E A2 54k E 74

olgh= SHAAM HZ S0f v HlaE A Ao s RFH a2 T 4 U

(B 4] X SH0IHAS ASKH2HE 744 Fat
(@91 %, =9
7 | 2017 [ 2018 | 2019 [ 2020 | 2021

Panel A. /A48

A& 7125 1.04 1.26 | 1.29 164 | 1.76
AYAS W& 7129+ 208 | 255 | 319 | 324 | 327
Ndg: L2-AgEF 049 | 041 1.16 | 098 | 0.89
0% A Mg 712AE 044 | 045 | 049 | 049 | 057
Q%‘g‘ﬁ Mg 71zAE 082 | 099 | 126 | 120 | 131
Ndg 28-S 020 | 023 | 053 | 040 | 040
Mg 712AR 681 | 679 | 649 | 659 | 7.04
589 i | JHAE: 712de 9.08 | 10.20 | 1230 | 11.67 | 11.49

Mg 22-AqgHF 1.67 1.64 3.49 2.68 2.59

Panel B. 7/jAu]&

ARG 7| 2R 492 | 437 | 451 | 393 | 433
A YA RS 7| =ad 541 | 525 | 533 | 559 | 6.06
Adeg: 229 FEE | 415 | 502 | 510 | 521 5.75
0% AE Mdul8: 712k 11.69 | 12.15 | 11.96 | 13.06 | 13.39
4 %‘jgﬁ MAEg: 71 2dF 13.64 | 1351 | 13.49 | 15.06 | 15.19
e 22 A9gEE | 1016 | 884 | 11.25 | 1275 | 12.62
ARG 7| 2R 075 | 081 | 090 | 098 | 1.08
S i | MRS 72AF 124 | 131 | 138 | 155 | 173
AAdelg: S=-AdgEs | 1.22 126 | 1.70 1.91 1.97

Panel C. 8 FA0|A4LE FAHX]

7| 2GR AR U 5.1 5.5 5.8 6.4 7.6
A 11.2 13.4 17.0 18.1 19.8
<2 - A4S 2.0 2.1 5.9 5.1 5.1
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vE

H 5] O|MX|E AIE SHOIHAS 0|

(9l 29

o HEX|H SHOIHAS

N 2017 2018 2019 2020 2021
AEZD 5.13 5.49 5.81 6.45 7.60
HES = 11.24 13.36 17.03 18.12 19.83
SE- AT 2.03 2.06 5.93 5.12 5.10
TS 2.19 2.78 5.05 551 5.83
Aol 1.00 1.01 1.16 1.28 1.35
7|etE 25 16.36 18.77 26.57 54.76 56.82

% BAY A -FE- AN 20208 ASHEE 18 9 AAREFIS T21H9 AYFS
F74H 0% ZARGE, ol Ve Ege] ETF
A2 BAH T B8 BAZNES TEINel AL 24



HE O|MX|ZC| ASKHRH 81t 24 23

e HEX|Y SHOIHAS
= 129 | 229 | 32y | 429 | 529
Panel. A. A4S £9¥
2017 14.13 5.93 3.43 2.47 1.65
(51.18) (21.48) (12.43) (8.95) (5.96)
5018 16.33 6.90 4.09 2.90 1.91
(50.81) (21.48) (12.71) (9.03) (5.96)
2019 19.30 10.38 6.17 4.67 3.08
(44.26) (23.80) (14.16) (10.71) (7.06)
5020 23.95 15.30 12.39 11.57 9.68
(32.86) (20.99) (17.00) (15.87) (13.28)
001 25.41 15.97 12.82 12.12 10.33
(33.15) (20.84) (16.72) (15.81) (13.48)
Panel. B. 3445 £904¥
2017 11.46 6.93 412 3.18 1.91
(41.51) (25.10) (14.93) (11.53) (6.92)
5018 13.07 8.14 4.85 3.59 2.48
(40.67) (25.32) (15.09) (11.18) (7.73)
2019 15.41 11.30 7.59 5.65 3.65
(35.35) (25.92) (17.41) (12.95) (8.38)
5020 19.54 16.90 13.70 12.33 10.41
(26.81) (23.19) (18.79) (16.92) (14.29)
001 2033 17.30 14.51 13.37 11.13
(26.52) (22.57) (18.94) (17.45) (14.52)
Panel. C. 71AE4S 294
2017 10.62 7.19 4.37 3.27 2.15
(38.49) (26.04) (15.82) (11.86) (7.79)
2018 12.05 8.42 5.03 3.75 2.88
(37.50) (26.21) (15.64) (11.67) (8.98)
2019 14.22 11.58 791 5.78 412
(32.61) (26.56) (18.13) (13.25) (9.45)
5020 18.22 17.19 14.05 12.51 10.91
(24.99) (23.59) (19.28) (17.16) (14.98)
001 18.84 17.60 14.91 13.59 11.70
(24.58) (22.97) (19.45) (17.74) (15.26)

F: ARAYN FHALEL FHAAFL A 179 FHIALES Julshe], BE o] ghe
Az vFe oy
A5 BAY M- FGBAZANE BN} A% 2y
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(&9 29, %)

o MO ZJHMO|HAS
- 124 222 329 428 HEY

2017 10.97 6.43 4.46 3.22 2.53
(39.74) (23.28) (16.15) (11.66) (9.18)

2018 12.46 7.54 5.25 4.04 2.84
(38.76) (23.45) (16.35) (12.58) (8.85)

2019 15.72 10.63 7.82 5.64 3.79
(36.05) (24.38) (17.94) (12.94) (8.69)

2020 20.77 15.68 14.02 12.83 9.57
(28.50) (21.52) (19.23) (17.61) (13.14)

021 21.17 16.58 14.92 13.43 10.54
(27.63) (21.64) (19.47) (17.52) (13.75)

T AFAY SHIRAES TAHATE ARt 79 FHCIHASS QuisiH, HT o) g2
A=E HEZ uid

AR BAR V-8 BAZAE BEStel A 24
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Analyzing the Effects of Public Transfer Expenditure for
Income Redistribution

Woo-Hyung Hong Sang-Yeob Lee”

Abstract

By exploiting the Survey of Household Finances and Living Conditions over the past 5
years (2017-2021), we investigate the effect of public transfer expenditure on income
redistribution and evaluate its cost efficiency. First, descriptive statistics on public
transfer income show that public transfer incomes of households have recently
increased significantly, particularly among households whose incomes and assets are
relatively high. Second, we found that income redistribution have been improved
recently; however, at the same time, the cost of income redistribution has also increased,
indicating cost inefficiency in public transfer program. Furthermore, a comparative
analysis of major government transfer program showed that basic livelihood act was
more cost efficient than basic pension, earned income tax incentives, and child birth
grantin terms of the cost for redistribution improvement. This can be inferred that this
is due to the excessive expansion of the program recipients. In conclusion, our results
suggest that the current Korean transfer programs for redistribution should be
redesigned to be more fiscally efficient.

0 Keywords: Public Transfer, Public Transfer Income, Income Redistribution, Fiscal
Efficiency

* First Author, Assistant Professor, Department of Economics, Dongguk University

** Corresponding Author, Associate Professor, Department of Economics, Gyeongsang National University
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17 B0 it R&D A Al 92 A3 3lshe AAISH] 2= A A

o|th(Nelson 1959; Arrow 1962). R&D2] 354 £} AHEAIA9] &

T APATE 8 4 90w, o]= AHHF2] Al tigt 79l 9] o] &4

Tt & 59 R&D A ¥o] ﬂxﬂ«] HEjA /g3t Bl g o= 7] Q1%

AlE HebshH, AF7hd T4 gish E24S AaAlA A=29 T2
BAA e AEdthe =2t

BAA TS 2] At e R 7Y
AL o] 23t 71 R&DOY| Tzt F+-2] A

Arohe Aot EAl0] 7149 JA4E Alarsk
A3 crowding in)E& WAAIZ S At}

J12{4 o] 2} it = A F-0of X3} Afglo] At7iEo] TSk L 51T
Apo] K] AP o= thA|=]o] §IZEY] R&D FA7t 25|28 o5 =
IKcrowding out)Z 0]o]d =1z 9tk EF HAGGR7L YA Y1} o 4] A
Aol AU 714 a9E €S & A= R&D ZRAEES Atz 7o
&2 JIotote EFE &S A4 = QltkLach 2002).

20219 A2 A3tof| 2 3H=r9] F A= I HO A 102
ZHo g U SYLHGDP) tiH] °F 5%F AA]5to] o] Agteof| ofof AlA| 2915 ZHA]
SFal Qltk. T3 AR R&DE] 74220199 20529 A &0t 202092 A4 of
H] 18.0%7F 5olid 24.2329, 202192 27,4290 & 13.2%9] S7H1E Ho|1 9l
CHE=e71e718 %971 2021). ol A9 BR= vl s 2oklA 71e X
ot =7} ¢ A4 9 7])‘%7‘38—1 < 73okst7| {sf W17k R&DE A|dstal it

52 R&D A 49| Aol et A7=2 HAl= 72l a3} lok= A7t g
U 244 35 A|Aok= ﬂjr‘E QKA S- AL 2011; =5 2022; Quevedo
2004; Cunningham et al. 2013; Zuniga-Vicente et al. 2014). E3F JH R&D X
222 A A Y Bih= S22 0]A] Al A AE o] YEh= B3| Ath= A+
=(Klette et al. 2012; Lach 2002; Levy and Terleckyj 1983; Mansfield et al.
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SA7|2400 St M2 RO X Hao| &t 29

o 24 UJZ}R&Doﬂ 44| FF= AA, X]@Ulﬂr 2RI = glotal Fg5f

715 34Tt o] F A R&D #€10] 7|4 2] R&DO] v A= el thsto] o] 2ot
AR ASA B4 BF ekl 482 UElA] &5kl 3le AeltHDimos and
Pugh 2016).

£ A= 20199 HE 202249 547197 1& AR 5 (Pooled)ElolHE ©]
8oto] AH9] 5471 R&D A Y9 A3HE EA4381tt HH 9 7le/hd AU A
AR AFA L R AA, B2, 13, FE) 2D F 72 RS 47
A71&EFAZANAME AZFA LS 7|8 A, A, AAGSA R o] ZAlSH
RAIE - Aol A= o] X Al ESFolA] P B A1 A gAY o= Hoprh 7
A U= AAA Y, H2AY, AR Y, FEA DO Z L o] RAFE| AT B A
A= 5 THA AP LRSS o] F 7H] F79 3ol wet & vl 714

B FBS A5 A HiAle A A A AP A AL F s o2 '’
2 18(gvs), F WA= 31]715334 A QAT 7P A A DS SAlO] -2 5B (gvsB), Al HiA
£ 9% 2194 AF A et 835t 78 (gvsMonly), Ul HA= Q2] 74 A1 gqt &
8373 (gszMonly)O]E‘r.

Y 712 A R EE= PSM—DID(Propensity Score Matching Difference-in-
Differences) B gh8slo] AR o] 247 XY AR 0] g3 AZ3I} o]
95l E Ao A= HE R&D A Y] AL B9 B, 7|1ed At A5 A3t
A1 43} 5 471A) 43 B 0w Faslo] Mgk AAATE 2aly) o) =
Q] H7kg THo A R&D EUS A ER, 7|&4 ATt E5] 429} 2| AAAHE

5 AT ArEs veds, ARl *é#fé% FTUY 75 424 JHARR A
Boigich vhAEre 2 24 ATHES YA 7t vl astol SRR A8S B

= A7) g2 Thadt A xﬂn%&—% - R&D A 49] A2 279 A9 3}
o T3t cheFt AP ATES At Arge A7 PHET ¥of hsto] A3t
. AIVA== PSM-DIDE 59+ A% &3} 24 IS AL A VAL £ 7]

it A2 AAIRHH.
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7190l &A8] AR 4= glouF TpA EXT} QuslA EaL o] & QI3 A4l
271 43t Aol ol B2 H 2 AL AS]H 2 £E7HA] W R&D FAE E
ol&d= Aot

-] F 5] RIXER&D A A a ol et AP AT A Hd et 2

1 QItHDimos and Pugh 2016). &2 ?ﬂ——rL A7} g5 R&D A
7149 71&d Al F44 Q1 A o7 XA tHAerts and Schmidt 2008; Jin
et al. 2018; Meuleman and Maeseneire 2012; Bianchia et al. 2019; Liu et al.
2019; Pegkas et al 2019). ZF-2] 7|&7iE 2| HZo]| 71H2] 71 A47iEH] A
=04 714443 Aol 71o9stAY g4l 3841 FF= vIRIt= Zefth R&D
FAO BT B4/ 0= 7|}19] FARE ol 7R AH9 R&D HEw
59 Aol 41 aIHcrowding in)g& WYAIZ 4= Ath= Ao|tHTemple 2003).

ojof| dtsf g F-9] 7|7l A €] FA 41 axtof et A+ H sl Qi 7]
9] R&DS} FAZFA] et AF Hxg2] dFo] a&2o]A] Xolth= Aot
(Kauko 1996). 871949 =94 dfo|&2 FHE 2Z9] 7t ZAsHA K Arslan-
Ayaydin et al. 1996) 7149] 715, A9 AL, 717t 59 89S AT W £ 4
ol & AAlok= AT=% AtH(Instefjord 2016; Marino et al. 2016; Wu et al.
2020; Lanahan. et al. 2021). 58] R&D Z|¥o] 7|4 R&D A|&= F7H2 TWAJA|
7|1A] E5h= A2 B F=8 7K crowding out)”} @AY SHH= Aot Marino
et al. 2016; Gonzalez and Pazo 2008).

B a7 SAE AFETE A=A Tk R R&D E&g0] 7|99 R&D F
Apo] F=a IS WPA7| A= FATL 719 R&D FARE S7H7IAE ethe o
T(Klette and Mgen 2012), 7199 #5271 244U R&D HF5 7t =2 F-9ol= A
A R&D A& S7HE 4= AN HI7]14 9] A--oll= ladtrt yebtA] o=t
= ZAIE AL JTHSzucs 2020).

B A9 A a o] ARE L E g A5k EART ARk 0% R&D FA=
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ARRISH7HA] Al7to] 743]7] ol o] a7} BhE UEhA] 9ol & Wofl 24 &
AtElo] YeRE 4= Stk A% R EAtHZuniga-Vicente et al. 2014). 714
R&DO|| i3t HF H 2+ X] o] M= A4 FAl 582 FFA71H F714 BF
< v =AW David 2000; Koga 2005), B3] 347} YEP7|74A] &= 2~3
HoJ A|x}7} & Q Sleh= AtE(Levy and Terleckyj 1983; Mansfield and Switzer
1984; Guellec et al. 2003)°] it Z1& ] HH-9] R&D Exa Ao 4EH F 1
W S5E 2W7EA 9 Aty BAskal 2W S RE = TASHA] et A9tk it
(Lach 2002).

459l R&D A¥ F&9] gato] Wit APAT=2 FF Aes F= 2HZ
R&D Hzgo|ut A sleat -2 AF2 X Hof| 285 WAt SHATE AF-2] A
Aqtoz Xé 5 R&D A9 535 Aok A2 Algro]7] wiiZo]l A+ R&D A4
O] et F3= 1LEske] of2fet Fitg Hesly| 99t AF-Eo] AA = U

Hgel - ]@(2008)0 IT 54719 e AFAEAY §32 A Ad AdE
A, FA4 84D 2 AAC1EAY, 19 - FAA Y, B2 -pE- A EI X Y) 0=
TFHsto] oo mhE IS EAISHAAL, A - HFoll(2008)= 4+ R&D A £3
= A, 71, 18 5 37HAIE FESHITE A18-(2009)= 71e M S5 2 ARIS)
O A1, AF AFINTARG A ol 71eA b A=, 7[&FE Al 71edd ¢
S A, AF 9 S50 ], upA" A1 %_E TE5to] A5 o]
F74 2@2015)= T4719& W22 BH2 R&D Ade w8 % 2AXe= A+
A Qgos HH, e, s, ), upAE, /\}049} A T2 HAFA Ao s {9

1o] ot 47E E45kith AsE <(2016)= HF
R&D 7|84 ¢} 7| e HAlS T3 22 B4 A A o] Aol m| A=

Rl

A7 S22 2018 71EBA AUAES AFAL, AAAY, =AY,
AUAY, FRAUCE EFhe] 71 QAT nHE JFS Fas PFY

(2019)2 547199 R&D FA A e= AR A H(E 2T THRHADEAA D=
TEoto] = 3270 - A9E AAA £ 18T} HEREA S AAISHIT
npx|ulo 2 A= ,] R&D X Q9] &34 H7le} esto] B7Hd(additionality)o]
2 o] 24 7 go] AAE AHPolt and Streicher 2005; A3 A< 2011). F7H
= AFO] Aol gl= ﬁo—?—gr A L= AS T o] Aol & o] 4= }lom T FH,
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AFE 7MY, e BV FEET TS AT 2018). T 70l Hiet A
g5 A o] 7|dHF2 A7 (internal R&D) FAE SHAIZIEA]
ASHOE A5, W2 AqtollA FAHZAR AE BAsHrHE Y- A
2018; Shin et al. 2019; 9+ 2022). 18H 7|4 R&D A|&°f it AX- R&D H.
9] BRI a3y diF 2t gl AFER AXEJATHDimos and Pugh

2016; Marino et al. 2016).
7 (output additionality) AH-2] FRZ| o] ojulst Al ﬂ—%‘l
9]

%% }@‘hxl of Bt Aot HH R&D HEHFo] A& 270 24

Ak 1 AL QAT A9 ol Bolel g A4S 49
ol 24 Tl Gl 2 ahEo] o e, gk ulEe] 490l HY R&D B
3] 7]ol =2 AFA 2451 RS WAL 2A,

A=
Y5 FE7Hd(behavioural addtionality) 5 A2 X]%J_O]
Al =3t 5 ks ok A|et I Adolh A
ZHE ‘ﬁl—'ig} 5\‘5«] S PHAE BE E=sksolu g E—ﬂ.jﬂr WA RE| #71H4
379l So] A HSimachev et al. 2017; Neicu et al. 2016; Clarysse
et al. 2009) O}X I3t 71&d 419 Yi Z2AAE sk A AAlof o w0l 7]
of €& A7} AP A= Ztet

L
U N
N
nel
(o]
N,
iR
1o
[E
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M. 9744

l'U

BAREZFY 53 FA A= HaAEH, ANOVA, 284 2245 (2SLS), g
IARA, 23 HEHA|SH 5 ot AHe 28 4 e AR
2011). 23y Aol A 4 Qle B4 0 2 3t A3 (endogeneity)d] &
A= A4 as e 4= Aot o|F EA5H] 98 = H4E &85 AP
& A ofFo| mE s B4 5 A S - AR 2012). SHA|9E R}
=3Yolhz 243 FA o SHHP(EREEE)H FTA 7} Qs H4E Zofof ot
Th= of20] 1AL, B E7FsRt S42 A NA SAIE o Qith= Ak w40
CHEZ/J - o AlE 2018).

oj gt TAIE sidstr] sl ¥4 A (propensity score matching; PSM)
3} o]F A H(difference in differences: DID)& &-Alofl &85t PSM-DIDE 28
o= Sl A *E]ﬁc}’ﬁ—}v\—uﬂﬂﬁ B AY ™Y FTH v i TS 7S

o

5ol A7gete] 2 9H 1912 SARITHA S - A8 2012). 1 ol o] AR
(difference in differences; DID)_E A A A A ol e v w gl we] A
3} Zpo] & ALFSHIL o] A ThA] A A3 & A& o et v w o] AJat Zjo]

o] X7k}, ]2 Bato] A|7kol thell LAH B BrHsE ol et EAIH
7Ps3ItHEEA -0l AE 2018).

1. M&r4012(propensity score matching)
AP AT A S8 FE-2 AR YR 2] A B #F2 o] F= SAHNTES +
ASHe Aolth, A AT ALY B4 Aol = A9 0|2 gk M)

(selection bias) A7} & 3sto] HFE gyfs=7o] 2hAs 4= QJch

olzfet EA9] g WO ZE Rosenbaum and Rubin(1983)2 AFH4mA
(propensity score matching) 7|'H< AAIoIR =0, o= 2AF =9 7FY(condi-
tional interdependence assumption)¥ 554X Y4 ZZA(common support
condition) 7Fgo] 7|9kl

25 =9 75 9] TrlolA A o] AR T SAI R ol B8 == A
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A7} Aokl 75 AA| o] ek 7+ A ATo] Apo|7F A X 2 Q19 &yt
e 4 £ Atk 3599 2HA(common support condition) E&= 5%
(overlap condition)= A MG} A ] AR Y te] v FE2 HEA
59 9ol Qlojof gtr}= 7Hgo|tHRosenbaum and Rubin 1983).

AFHTO =52 dRtE 0 & AX|E v o] 4= vIE 4 e sHEE BY
sto] Yl T 24 B3 E8-oto] 3ttt o]ZA =&H A 1F uiy FE(
Fr)re EdE 2Rt FAR AAFHTE 7] ARG SAA Y] 22 miA
St o= AAY T Ee SAINT B8 2 SEo] FARE 749 vl 9 A= 2%
Sh= Zlo|th.

% 7|} O 2= Nearest Neighbor, Caliper and Radius, Stratification and
Interval, Kernel and Local Linear 5°] $}+=t|(Caliendo and Kopeinig 2008)

B AT M= 71 A 0 & S-8-5]= Nearest neighbor 118152 2-8513ith

_1

Q.

o]

2. O|=xH2(difference in differences)

Heckman et al.(1997)7} A& A A3}t o] 22 -EH L XX At EA A O] 2Jo]S
AR Ao whe} o] 5 0 = ApEsto] Al Hslof whE A 2|9 TS k&= 7ol
t}, o] HPH& & A A¥(quasi-natural experiment)S AFHAY AA 971, 3

S Ee AW AP} 22 95 549 Y& BrIshke H 7 At iRe
2 g9 AT UeK(Li et al. 2018).

DIDE ¥¥HA1Q1 B3 A 7P stoll SAI S AR Y o] 7 A1 7t di o] digt
AR 7S F4T 4= U=8(Goodman-Bacon 2021) Tt} o] FAHEH 0| A @16
=39 z/\ﬂ(parallel trend)E SE5HA] Rt AR avke HYH F4ol E

UK Meyer 1995). H&35t JFAFMH O R B 4] 7HE Y7 S5 &= Q.

Chofl AAIE 4] (1)—%% AFolM HH BIE =A517] #1534l
O] R&D A9 A& 9] gl o]FARAHDID)gh= A A AT Hu|(P)2} 2
1(T)9] A2 2489 4 Al p3%H At yi= Aol 2115
= 49 sfjAof QlofA Hle Ee IR SAT o = A4l 8
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In(y;,) =By + 5Py + By T, + B3Py X T, +63 X, +e;, (M

714 i A, t= G A=E u|sh P} T 242 8 A1) 9 A4
HulE Ut y= ARG, X SAINS e @A QJulRitt

O [3E 1]] Yehd Biel Zo] A HO] R&D A B 9] =4t 714 AR
(Treated) 2.2, 71 9] 7|42 BAIAH Control) 2.2 FE3IT}, T2]1 A A|F %
& v asto] Fehd JPHpE0] Aol & AR o] Zol= B3 YEhuH, P
9 AJxpseo] tigt =8 3E YeRdT

)
T

ra IJ—EJ

H 1] O|5x =24
= T=0 T=1 N
Treated (P = 1) BO+81 BO+B1+82+p3 Aln(y) = B2+B3
Control (P = 0) B0 B0+p82 Aln(y) = B2
A Aln(y) = p1 Aln(y) = B1+83 A4 41n(y) = B3

A AR 2

I

otH 271 A2 WHokedt A | wwol Ae2aae] 4 Al f3E FHol
oI5t A1to] Hole =2 AT 4= At Mulier and Samarin 2021; Benoit 2011).

l‘

3. g A Ateed

2 Aol E8E A= 20199 ‘A123}; F47|) 71 SARAK3,80071 714,
20209 A132F F5471F 71&8ARAH4,00070 719), 20219 A 142} F47]
A 71EEAZ2AH4,00070 719), 20229 = zﬂle} S4271Y 71 8A 2AKH4,0007H
71d)yolct. o] ZAMS BT ZH Ak &l 5909 23t Al 2] W AR 9] 71&A
g FA7|AE0H TSAT 7IEEA & uﬁJ A|gz0f| ZA T FA7| JHA
Hop 471 ZOMOM S5 0& mid AAsta Qirh B4 k4= R 4.3.0%
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S27Y 7le AR R g 7192 ottt QAISHA] gt 22 719ol A%

o Aol ERwhE 97} 9ot 147 Bl AU W FEAA ko

AE 719EE 7I7E R A8 5 B Eolo] E4E $15H gs t|o|El(Pooled-data)
£ FA5FATE 20197 20204 0] 1402 HEO| AAH 7|42l = 6117, 2020

2 IRt 2327719 BEE g R
PSM-DID £4& Algjste] 30| 7|47 29 A2 A% 1dgke] Bxse] W
B} Ak 5 QIO 3)).

S

2] 347|1Y7IESAZA 7|12HE S27IY

(@91 A 4h

FAIAE 2019 2020 2021 2022
A 2ARE 719 3,800 4,000 4,000 4,000
2019~2020 Time =0 =l
541D 661 661
Time t=0 t=1
2020~2021 =z p 749 749
Time t=0 t=1
2021~2022 =9l D 917 917

Aw AR A4

& 3] PSM-DIDE 2I¢t &= HI0|g B2
@9 78 2D
A7 Time t=0 t=1

&% wlolEl(pooled
g AlEpooled | a1 2327 2327

A AR 2
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4. 1%

re

T= TS [3E 419 o] 4, miE (v, SAY 5 R&DUE, +EAR L,
AR, 7Ie7199 (7], S, HE718), 7
, 8571, 2E7)), 9AF71401EE4F7Y, A7
FEE AT (PSM)E 218 FH 3 (covariate) B4R B-85H
A A3 A A9 FEE L8kt g, wEN, FYY 4 R&D
Hgtsto] &85kl o5 5
] G A AY SR HF(GTHF)Q Ao S A

2 a3} 249] 884 Z7M It Brookhart et al. 20006).

X, oM [T
N N
N,

T e
1

o
FIO?_EE
—ﬁoﬁ,j
Erlorﬁ

i
RNy
S,
r
2
I

4 B U 4y

A e
4(Ln) EUALold HYAEE A7, A= Hg
| ZH(Ln) A Wiz, AR Wk
599 AR BAA 5, A= He
gj R&D 918l(ln) | R&D T 1€, A= Hgk
5| 5Ed o Ae, A7), 2A=1, 1 9 F=0
e T 7)%=1, E2P]%=2, He71E=3
A AY7N=1, B471=2, 4%7)=3, HE7]=4
G711 o | 7|1&FAY, WA, AYFAE FA7|=1, At F47]Y=0
5 | 2999 719] AL oju)gh
A _ _
A | hzen ol RaD | 199] R&D WFES el
2 | R&D ¥ Ef 9| R&D I RAEF ofF d=1, ojlL=0
Time AR A H=0, HH AW =]
= e A% AL A AF o2, o1, oha=0
o | 8vsB 244 R&D A XYk 74 2|9 SAlo] 58] A, ol=1, opj8=0
_‘;r:_ gvsMonly AHA R&D A= A|qt 45 Fd, A=1, o} 8=0
gvsNMonly 72 A 9ut 58] A, oj=1, ohjQ=0
Z(Ln) A &, AAZT Wk
© | 3994n) AX| BAA} 5, AART Hg
o |R&D E=ALn) | R&D FAMIE, izl g
5 B9 E3)(Ln) HQ E3] 5 Adm] ¥igt
2 AAARH(LD) | AA) QA 5, A= He
Az AR 24
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=
£ Ao 0| RRD A JASTke 24 At 1HlA A9 % 74 9
02 Ueglth. R&D AR ACIZEA, e, Alishaia)e 244 Aoz
ERsIgom, AR, HRAY, JEAY, AEARE 1A Ao BRse

’

ot ol= 59 R&D A€ A AER, T4 840 & A A eAd, 1

o] 139 AL E F 4719 FAHLE Aol F 7 £HLE 0] F0
21 47119] A 52 247 A F AU (Government Support)= 21]6l= gvsE At
&3to] B715HA. gvse AFE AGAlY B 1R A A9 w2 749019, gvsB

%

9olck. gvsMonlys 2.4 24 A4 g e

5, 7|9 A A A B2 A
= 7

D o = 1
clu] g ARESIGIc) o] BAMESES

A R&D 2] 9] B3 of Fof ofigt 2714
O] R&D A#of P ] 4= Q1= WEo|H, PSM 3 Fol = ARS | A] 9k H=
Eoltt.

4% R&D A9 vk BAL 97 DID 54
R&D HI§(uhe]), 56 53] 4, 1A AN 52 Hgelolion] B ez

= Hghoto] -85k,
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1. 71=84 =4

(3 5] A7 71952 459 R&D A1 A3 &8 A3 W82 vehdich =
A9 7B 2 409 ol Bt 4,1507H 9] A 9S> A 0= eIt 9
H2E 718 GACIA AEAE i—ﬂ% 483t 7149 71 7 wol weRd o 1
2 A 49] B5= AlAIA D] &8 Fol Ao Wkt

(9 7 AL, ek

R&D X|¥ iz e 2Eg &
718]dA | R&D 7189F AaL A 5 209
. ]/‘032\17]1}:”—/&].04 29l W A 415
| A | naegs e A9 s |1 as g 291 0 A1)
T | ey | TR AR, A F: 4,000
S | gepgeming g9 s | 7
A A7l T AAgA| 5 391
s e B2 1ENIAE ST 5 71
I 253 71&/iRdg § 87
g s R 62

A A FEH A
Az 4 24

.61 9591 /1671 $4% Lithick RaD ¥18, A543 HP) 591
o, ) 8] RED B85 33 A9 203} oims) 3 A1 Fol Bzt
746 A0 Uelstel, el el o] Qslel, B4, RAD ER %
5.8 53] S 038 FoIEqt
[ 712 A7) M550 MER Azt JRAY T ofit o) MBS
S %

_|>~
:.:

719E 9u|oh= gvs] A= F 5787H 71908 A
24.8%% AHA 5kt o|F A

.I.4
)
A
1;
\l
2

i)

X
>
e
filo
u!
4
%
flo o
aQ
<
[9)]
vs)
rlr
[—
N\
\O
)
f
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RAA| ZAFS QA 2,32770 5 7.3%F AHAI5HSIH. 24 213424 2|45t B2 gvsMon-
Iy} 22 7H84 ALt 2R avsNMonly 2] A5 212 15570(6.7%) [AILE 25474
(10.9%) FA= =AUt

[H 6] AL AINE T8 24
= 2= Hd AR HZHERL Z|2=2k E3 4
Time 0 1 0 1 0 1 0 1 0 1 0 1
(o2 k=]
(‘i;) 2327 | 2327 | 274| 277| 283 283 .608| 0566 1.1 | 139| 437| 439
=X
“ﬂfn; 2327|2327 | 883 883 868 868 139 141| 622 | 622| 119| 124
*C‘(’;LE)T 2327 | 2327 | 335 331 326| 322| 1.08| 109 0|0693| 663 653
R&D (Ln) | 2,327 | 2,327 | 466| 47| 476| 476 162 155 0 0| 943 9.06
R&D &(Ln)| 2,327 | 2327 | 1.14| 1.11 1.1 1.1 0.936| 0.936 0 0 53| 53
j?n; 2327|2327 | 101 1| 0693 0.693| 1.07| 1.08] 0 0| 461| 472
= A
%X](ﬁﬂ;ﬂ 2327|2327 | 109 119 0693 11| 116] 122] 0 0| 462| 506
AL 3
iy 2327|2327 | 325 349 230| 235| 433| 379 36| 8.98|16029| 6,655
=X |
UHERELSHH] 2327 | 2327 | 0.042| 0.044| 002| 002 0077 0.092| 0 0| 103 288

g AAF A4

7] 3709l BIEEN
(90 A AL %)

72 | BE e

gvsB = 169(7.3)
ig_‘,ﬂ_z]% 2327 gvs = 578(24.8) gvsMonly = 155(6.7)
g8 o ' gvsNMonly = 254(10.8)

Not supported = 1,749(75.2)

SEPEAE | 2327 | 1 = 497(21.4), 0 = 1,830(78.6)

71719 | 2,327 223(9.6), 2 = 1,260(54.1), 3 = 844(36.3)

AGAA 2,327 239(10.3), 2 = 728(31.3), 3 = 1,289(55.4), 4 = 71(3.1)
SA1g o7 | 2,327 996(42.8), 2 = 1,331(57.2)

R&DE o | 2,327 1,988(86.0), 2 = 324(14.0)

g AAF A4

— i e
1
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ZARRAY A & AL, A7), Q13 9] S Aol QAT QA = 49771(21.4%) = H]
S0 YA AA =0l vlof Hiet. AA 9 V& EE EES ATEH 1V|&
7140] ol FAIE 22370(9.6%) o™ S 1% 7192 1,26070(54.1%), H-871
< 7192 84470(36.3%)= B 1< 7190l ¥t olidol A 171& 71 AAY] =7}
AA 0w AQieh JAHAEE A AY9719] 7192 23971(10.3%), 87371 71
2 72870(31.3%), %71 1,28970(55.4%), 21=|7]°]| sidoh= 7192 717H(3.1%)
£ AR5ttt T3 714187, WIA7Y, FREAF 7G-S ZEoH= F4lE
7149 = 99670(42.8%) & D¥HE47| 49| SHTh= thas A9l 7| JRA 14
£ BRHAY Al T= QAR 7 AERAE RS 7192 1,988 Hi ZA}
o4t 719 2,32771 % 86.0%= AFAI5H LY.

AAAsEE JFRYPSME SIstel F271950] 0] 1aAhTAue

o o
2 IEL TARNL Sotol YFUSE FHAH(E 8). FUF WS BE3}ol
A<

b
2
M oy
i Hr
E—L‘
rlo

8 o
Bt
SIS
— 2
e
O

;,;%
s N 5
o o
B o
*5%“
)

A%
o 5
2 o9
e
4>8
g X
2

L}, DS 7 A
FREN 07 A FH4-E RO 7 FLH o] (nearest neighbor) €17

44
0 & AP WA PSM)yS =Fstlch. 2o 518 (Caliper)= 8- &
HAFY] 0.2580 2 A gotgiet. AWM E R BA NG 28] wf 3 ke ok
(3 919 2t AXF Y] BE 7|go] BAFEY 7|h7t 1:12 v = et

or{N_VE

d
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gvs gvsB gvsMonly gvsNMonly
T n=2,327 n=1,918 n=1,904 n=2,003
B SE p B SE p B SE p B SE p
(ntercept) | -2.540 | 468 | 000 | -3.764 | 784 | 000 | -4.287 | 0.825 | 000 | -3.145 | 0.642 | 000"

$ZAD) -578 | 133 | 000 | -1048 | 264 | 000 | -0.924 | 0.268 | oo | -0.185 | 0.168 | 0.272
J(Ln) 240 | 116 | 039 | 149 | 200 | 456 | 0470 | 0202 | 002" | 0.186 | 0.159 | 0.243
g 2 095 | 193 | 622 | -139 | 330 | 673 | 0116 | 0336 | 730 | 0222 | 0275 | 0421
A 3 -138 | 213 | 519 | -100 | 356 | 779 | -0306 | 0370 | 408 | -0.034 | 0302 | 0.910
A 4 -866 | 404 | 032 |-1266| 805 | 116 | -1340 | 0.808 | ooyt | -0405 | 0521 | 0.437

71&719E 2 -.144 .168 392 -.140 .270 606 | -0.008 | 0308 | 979 | -0.182 | 0.220 | 0.407
71973 -.032 182 .861 .066 294 824 | 0262 | 0325 420 | -0.278 | 0.244 | 0.255
=

H(Ln) -.009 068 899 -.063 .116 .585 0.015 | 0.117 894 0.011 | 0.092 | 0.903

7]
I
AU L) | 084 | 095 | 379 | 296 | .160 | 065 | 0015 | 0.163 | 925 | 0.012 | 0.129 | 0.927

R&D (o) | 476 | 085 | 000 509 | .128 | oo | 0288 | 0.146 | 048 | 0459 | 0.110 | 000

o,

X

H4g 45 D) | 194 .102 .056‘r 147 170 .389 348 174 046 .103 142 467

Rz N 0721 0944 0481 0422
Log- Liklihood|  -1246.439 (df=12) -530.306 (df=12) 517326 (df=12) 738.9541 (d-12)
% () 116(000 ) 831000 ) 309000 ) 4550000

stk

Z %¢0.1, "€0.05, "€0.01,
A A% 2

0.001, (D) = Hu|H=

(& 9] PSM Z1}
(91 A Ah

= HA| O 71 | H 0§ 71 | MIQIE 71
=A% 1,749 578 1171 0
g A7 ek 578 578 0 0
=4 1,749 169 1,580 0
gvsB e
A2 A 169 169 0 0
=AA 1,749 155 1,594 0
gvsMonly 1 155 155 0 0
A 1,749 254 1,495 0
gvsNMonly 1 e 254 254 0 0

Z: )3 7|H=Nearest Neighbor, 3-8 2XKCaliper) = 0.25 x JFHA+EZHA}
g AAF A

w39l A Whol= X HE HESHE FHo Zol(standard mean differ-
ence)2} F4H|(varience ratio)”} It} E535He B Xfol+= 0of 714l B4 =



SA7|2400 TSt M2 RO X F&o| it 43

19 7175 w3 Q] Ao] $<=3t Ao, HE H3HE ot xfoli= 0.2 vk, 241
Hl= 0.5~2.002 Ve of ij3 23t 432 olF ZA0& H7I5tHAustin
2009).

The 3 10]0l1A] Hi= e} o] 531 Bt Afol= 25
FEAH] E5E0.5~2 Alo] Q] ZHS Uepflo B & 4 o] Ak w2 ZH o] &
3€ 202 7S &= Qirt

(£ 10] EZ=3} FTRI0|Qf ZAHH]

agvs gvsB gvsMonly gvsNMonly
Ty Std. Var. Std. Var. Std. Var. Std. Var.
Mgan Ratio Mgan Ratio Mgan Ratio Mgan Ratio
Diff. Diff. Diff. Diff.
Y=o .0397 1.1257 | .0132 1.1352 | .0800 9430 .0021 1.1872
oZH(Ln) 0176 9566 0126 8998 0257 | 1.0558 | .0074 | 1.0076
24U (Ln) 0200 | 10312 | .0519 9632 0835 9634 0369 | 1.0541
R&D E(Ln) 0565 9679 .1006 9304 0945 8060 .0039 .8992
FEd o .0208 - 0575 - .0000 - .0570 -
H 0157 - 0345 - 0218 - .0347 -
71&71 9% M .0035 - .0000 - 0129 - 0318 -
L 0147 - .0250 - .0000 - .0258 -
1 0125 - .0208 - .0698 - 0146 -
J— 2 0413 - 0137 - .0680 - 0168 -
3 .0599 - 0124 - 0260 - .0602 -
4 0531 - 0547 - .0000 - 0518 -
HAF7YG AR .0208 - .0592 - 0129 - 0631 -

A AR 24

™

b ME Y H/= SHE A0] 24

rR

Toll A AR 47HR] FAHSEE A A A SAN G A X YT 7F S HE
o3} B2 O] 2po] & v st7] 5te] wiA /3 t-test®} chi-square testE A

15k

1o rk

A

S

T

A A Ao GF HEED AT BE oA SAIN ST A G 71+

1) i3 A gvsMonlyd & 2] 7|&7| A, GA I} gvsNMonly g2 9] ==d of 1, gt
A 2J3 BE WgollA] AR -} 2 7 BAZ O R [-0I5t Zpo]& UEFATE

i



44 ORI 123 M4

o
gvs gvsB gvsMonly gvsNMonly
- SH| - x| Al XX SH| XX
2 e | RS sHe | 8 A I A
& B2 | =578 n=169 | = i [l [l
= n=578 p n=160 | p | n=155 | n=155 | p | n=254 | n=254 | p
M(SD) | M(SD) M(SD) | M(SD) M(SD) | M(SD) M(SD) | M(SD)
INGE) | /NCR) INGE) | NGK) INGR) | /NGR) NG | INGH)
A 2.86 2.83 2.88 2.87 2.87 2.83 2.81 2.81
) | 85 | 62 | | (s09) | (&30 | M| 54 | 530 | B (eom | ceen) |
dzo | 9.09 9.11 932 | 930 900 | 896 9.08 9.07
@t | a4 | a4y |77 | ado | adp | 2| asn | ados | B0 aze | a4o |
=94 3.6 3.62 3.88 3.83 3.56 3.47 3.62 3.57
| aoss | @10 | 2| qo9 | aon | 97| Goe | qoay | 7| qio | dae |67
R&D 1.68 1.72 1.77 1.84 n 1.52 1.58 1.73 1.73
g2 | (789 | 7 | 3| o | on | 3P| sy | 612 | B e | s3) |0
vl 7 91 15 18 17 17 50 56
> (13.3%) (15.7%) (8.9%) (10.7%) (11.0%) | (11.0%) (19.7%) (22.0%)
= 243 582 1.00 512
Al | so 487 154 151 138 138 204 198
86.7%) | (843% ©1.1%) | (89.3%) (89.0% | (89.0%) (80.3%) | (78.0%)
ul e 72 21 23 16 15 31 34
7 11.9% | (12:5% (124% | (13.6%) 10.3%) | ©.7%) (12.2% | (13.4%
=1
311 312 89 89 78 79 140 144
AN eea | 6o | M| 2 | 2 | 7| G0 | row | P | 651w | see |77
= Lo 194 169 57 61 61 83 76
(34.3%) | (33.6%) (34.9%) | (33.7%) (39.4%) | (39.3%) (32.7%) | (29.9%)
| e 48 14 15 16 13 21 20
®0% | 83% ®3% | 8.9% (10.3%) | (8.4%) 83% | (7.9%
gl 5| 166 177 43 ) 48 53 80 82
x} @87% | (30.6%) (25.4% | (24.9%) Q1L.0% | (34.2%) B15% | (323%
g 614 944 901 953
7:] 3 360 343 111 110 89 87 145 146
62.3%) | (59.4%) 65.7%) | (65.1%) (57.4%) | (56.1%) G7.1% | (57.5%)
4 6 10 1 2 2 2 8 6
1.0% | 1.7%) ©6% | (1.1%) 3% | 3% G1% | 23%
Y 278 284 79 84 74 75 128 120
g (48.1%) | (49.1%) (46.7%) | (49.7%) (47.7%) | (48.4%) (50.4%) | (47.2%)
A 724 586 909 478
9| | 300 294 9% 85 81 80 126 134
(1.9% | (50.9%) (53.3%) | (50.3%) (52.3%) | (51.6%) 49.6%) | (52.8%)
Z: t-test for continuous, chi-square test for nominal, 7<0.1, €0.05, “<0.01, “<0.001
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RN

A2 2

2} &4 043 &/ DID £ H4 EHY
Ohx (3 12]= A A 9] SAI- ST AX Y 7 Ao ihE SAHSet S5Hes
o] +8 BAZoltt
[E 12] H&H 0§E M DID 2 Ha EAE
SHEE aCE
Time gvs gvsB gvsMonly | gvsNMonly
t&# / no=n1=1,749 no=n1=578 n0=n1=169 no=n1=155 no=n1=254
dummy M(SD) M(SD) M(SD) M(SD) M(SD)
/N(%) IN(%) /N(%) IN(%) /N(%)
=0 3288 3118 297.5 3119 3213
zojud mjz (480.4) (238.4) (195.7) (231.6) (266.9)
°nTe =1 349.9 347.5 3250 395.9 3330
(378.2) (381.9) (280.5) (566.4) (288.2)
= =0 040 049 .050 051 046
A | &Y oy (075) (.083) (.083) (082) (.085)
] R&D =1 0362 0692 0793 103 0422
5 ) (.0574) (.153) (.106) (.260) (.0588)
0 860 128 30 36 62
R&DH (24.6%) (11.1%) (8.9%) (17.1%) (12.2%)
LS . 2636 1028 308 174 446
(75.4%) (88.9%) (91.1%) (82.9%) (87.8%)
=0 8.73 9.11 9.30 8.96 9.07
SZ9(Ln) (1.366) (1.408) (1.408) (1.408) (1.399)
=1 8.73 9.11 9.34 9.00 9.03
(1.39) (1.44) (1.43) (1.52) 1.37)
=0 3.20 3.62 3.83 3.47 3.57
2o19I(Ln) (1.053) (1.102) (1.065) (1.041) (1.144)
=1 3.22 3.59 3.83 3.45 3.50
1.07) 1.11) (1.09) (1.06) 1.12)
= ~ 4.52 5.26 5.48 5.17 5.16
& 118;? =0 (1.54) (151) (1.62) (128) (155)
] (TLH) =1 4.46 5.54 6.10 5.76 5.02
5 - (1.46) (1.32) (1.06) (1.09) (1.41)
=0 91 1.29 1.44 1.26 1.22
E3] & (1.03) (1.15) (1.18) (1.09) (1.15)
(Ln) 1 873 1.39 1.85 1.45 1.05
(1.01) 1.16) (1.19) (1.09) 1.07)
=0 1.04 1.22 1.24 1.05 131
A4 QA 1.14) 1.23) (1.32) (1.10) 1.24)
(Ln) =1 1.035 1.66 2.20 1.59 135
(1.15) (1.30) (1.30) (1.28) (1.20)
F ne=te’] BE F, ni=ty7] AE $



=3

46 OflAPRICITL H|127 K4

3

oiH] A7, A,

T

Ky

=0

GERREL

=
[e]

Aow Vekgtt
S0l

T

L=

X

7t

=

o

202 LeRdth gvsB 0] AN Aol &
B0l Bagrol

=
) S

]_

LS

Xe)

Z 0 &2 YEeRITth gvsNMonly2] 7450

3, AABE 27

75t

A=

=
=

=

o

gvs 0] 2%)4
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=
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A F7RIAE AR FABIT 5319 B9 FAYDIAE S5
Agk A A A L Sk, A AL B9 T Wk BE 75,

R&D AHES B4 7199 M8 SAY G u]sto] mE o] 42 et
o141 6%polA] 9%p I LhekgtoLt 1 Aol v o] v8) SIS,

[H13] Y 1Y = DID L W SAY

gvs gvsB gvsMonly gvsNMonly

=0 XX =0 XX =0 XX =0 XX

me | HE | ®Y | ®Y | me | omm | @y | ¥ | zum
g /| np=578 | nog=578 | ng=169 | np=169 | ne=155 | np=155 | ne=254 | no=254
MMM 12578 | ni=578 | n=169 | n1=169 | n=155 | m=155 | ny=254 | n,=254
M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD) | M(SD)

IN@) | /N(%) | /N(%) | /N(%) | /N(%) | /N(%) | /N%) | /N(%)

=0 | 318 312 295 297 305 312 310 321

099 (2600 | (38) | (222) | (196) | (47) | (232) | (241) | (267)

& e | 3% 348 304 325 316 396 368 333

(37 | (382) | (196) | 9281) | (255) | (566) | (414) | (288)

gza | =0 039 049 042 .05 044 051 040 046

A ﬂiﬂf (076) | (083) | (083) | (081) | (085 | (082 | (075 | (085)
Ll Y = | 037 069 042 079 040 103 .039 042
(064 | (153) | (080) | (106) | (071) (26) (073) | (059)

0 196 128 60 30 64 36 82 62
R&DE (17% | (1%) | (17.8%) | (8.8%) | (20.6%) | (11.6%) | (16.2%) | (12.2%)

oj% ) 960 1028 278 308 246 274 426 446
(83%) | (89%) | (82.2%) | (91.2%) | (79.4%) | (88.4%) | (83.8%) | (87.8%)

o | 909 9.11 9.32 9.30 9.00 8.96 9.08 9.07

& (1.44) (1.41) (1.48) (1.41) (1.37) (1.41) (1.39) (1.4)

(Ln) e | 901 9.11 9.04 9.34 8.99 9.0 9.05 9.03

(148) | (144 | (154 | (1.43) | (144 | (152 | (142 | (137)

=0 3.6 3.88 3.78 3.83 3.56 3.47 362 3.57

TAd (1.08) | (1.08) | (1.10) | (1.06) | (1.06) | (1.04) | (1.11) | (114

(Ln) =1 | 39 3.60 3.41 3.83 3.53 3.45 3.51 3.5

(L1) | 16 | (117) | (109 | (1.12) | (.06 | (1.12) | (1.12)

R 4.87 5.26 5.09 5.48 4.82 5.17 492 5.16

= = (157 | 51 | (1.69) | (1.62) | (142) | (128 | (1.56) | (1.55)
WE ) | | 473 | 554 | 488 | 610 | 471 | 576 | 468 | 502
(1.49) (1.32) (1.47) (1.06) (1.55) (1.09) (1.64) (1.41)

o | 114 1.29 1.18 1.44 1.21 1.26 1.07 1.22

E3] (1.13) | (.15 | (1.13) | (1.18) | (1.10) | (1.09 | (1.11) | (1.15)

(Ln) =1 99 1.39 0.89 1.85 901 1.45 1.06 1.05

(1.09) 1.16) (1.03) (1.19) (1.01) (1.09) 1.16) 1.07)

a4 | =0 1.16 1.22 1.12 1.24 1.03 1.05 1.24 1.31

AR 119 | (123 | 12D | (132 | 109 | 1D | 119 | (1.29

) | = 1.1 1.66 1.01 2.2 1.09 1.59 121 1.35

(1.19) | 1300 | (1.15) (1.3) (1190 | 1.28) | (1.18) (1.2)

F no=te’] ME 5, ni=e7] AE £
A AR 2
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3. Y5 R&D X|H 9| g1} F4]

2 9 2] AHE Lohiy] Sfef A2 wulAgot A AF A e se]
HoASTS BT Ol FAHE(DID)S UABIT AAFE L HR 71 a7

714 E2] sl vl RS ekt

S7PE WFE A SES SA] 95to] thse) i)
R&DS UG 2GS FAMSE FASITE, RDHY B 0% Ed 719
AT A o]l Y F S 00T FANSE FYstol 1 GFLF
SM F ol APGEIAI SpAR AL 7| A g

AL
o]
[¢)

)
ol
bt
o
o,
ﬂ
re
=
i
rlo
o]

[E 14] gvs Y22 DID &M Z1}

OHEH(Ln) ZAA(Ln) R&D EXHLn) E£5] 2(Ln) TH| XIRHAH(Ln)
Coef. Coef. Coef. Coef. Coef. VIF
s | P || P o] ?P || P || P
Cons. | (oggy | 0007 | Comy | 0007 | ooy | 0007 | (oo | 0007 | (aggy | 000
’Hzoﬂ _ _
| iy | 000 | oty | 000 | Py | 000 | 0555 | 000 | (5 | 001”107
2949 | 002 v | 0002 < | 001 v | 00001 0000
gz | (000 | 00 | Cooon) | 927 | cooon | 090 | ooy | %0 | (ooog)| O3 |10
R&DE | 777 we | 718 we | 1.117 we | 0.554 we | 342 e
= | (070 | 09 | (os3) | 900 | (082) | 090 | (os7) | 000 | (o73) | 000|101
025 000 286 o | 112 + | 030
&5 | Coem | 7% | (062 | 94 | (s | 900 | (oge) | 087" | (g7 | 681 |201
, -145 o | =115 + | -156 + | 146 - | -062
Time | oeg) | 033 | (062 | 993 | (080) | 02 | (065) | 920 | (o2 | 380 |200
gvsx | 141 120 323 w | 0223 .
e | (oom) | 0146 | (ogn | 7L | (T1m) | 0067 | (o3 | 016 | 489 | 0007|301
R 355 094 189 055 047 -
F 211 | 000" | 400 |.000" | 896 |.000 | 223 |.000 | 187 |.000" | -
N 2312

1 %¢0.1, "€0.05, 7€0.01, "€0.001

A A A 7YY gvs? A A EY| 5] FAeE| et 5787 7143 ti=
o 57871 7199 HA Al A5 W FHE o]-8ol0] T 231271 MER 9=

o,
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A& AASISI T AR 2R HERH &, AL 4=, R&D, 53], A A9 H2H
FELS FHUSE 5lo] Z47F B4 [H 14]0f LrERd vke} Zho] 519 5] 754
1YL B SAHCE FooHA et & 2 Y FeAT F-2ghE <.001). =
HHS2 VIF §i= 25 3.01 ootz ts-aAld A= fle AC= Yeth
gvs2] 739 A A|%g A3}t vl w ko] A & S W FAY = FAZCE 79

R0 UEhg A R&DS BA 53], B4 AL EAH 0§

¥4

o]k, =g 1697 7147 2 1697] 7199 B AFo) &

MZo] B4 AR E I TRV E AARIE Ik tiEd, £

&, R&D, 31, (A JAHFEE SEHUSFE ofo] Z2F 24619 0H, 51

Y By BF BAZHE RoloHA UetdthZE BP9 FeAH Fo3E
T 3.03 oJot2 thg5414d BAE gl A o= e

Wt gvsB2 B9 9 AP T uf &AL FHY 5=, R&D, R 55, BER AHA T

BE $5047H EA% 02 folskA F7KE 08 ek,

e o

tolr

S
o
By
AL
e T
3
i
)
=
i
=
u!
4
o
(UN]
(@]

[E 15] gvsB 22| DID 2 ZAut

OHEH(LLn) EAUR(Ln) R&D FXKLn) £3] 2(Ln) A XIZHHE(LN)
Coef. Coef. Coef. Coef. Coef. VIF
s | P e | P e | P e | P s P
Cons. | (40) | 000 | (q37) [ 000 | (Ggm) | 000 | (G4q | 000 | (167 | -000
=0}
“];ﬁ] 5581 | e | 4352 | e | 4414 | e | 816|202 | o |
ep | (4o |- (458) | - (601) | - (512) | (568) | - :
299 | 003 we | 0003 2002 we | 000 ~0004 .
Fopz | (0000 | 9 | (o002 | 988 | (o002 | 0 | (o002 | 7?8 | (oonz) | 042 |11
R&D | 928 w | 813 | 1441 w | 651 w | 570
o | (122 | 907 | (1 | 0007 | (150 | 0007 | (Do) | 0007 | (g5 | 0007|103
- 061 ~091 21 192 065
o8 | (U | 603 | ooy | 40T | gy | 122 | oy | 414 | (Gae | 630|202
. -303 ) « | 2226 ~295 L0
Time | 797y | 009 | (jog) | 009 | (14z) | M1 | (121 | 015 | (134 | 414|200
gvsBx | 418 - 406 w669 oo | 681 e | 1,092 ok
Time | (165 | 01U | (154 | 008 | (202) | 000" | (175 | 000 | (jopy | 000" |3.03
R 478 196 296 129 151 -
F| 102 | 000" | 272 [ 000 | 468 [.000™ | 165 |.000™ | 198 | 000" | -
N 676

1 %¢0.1, "€0.05, "€0.01, "€0.001



50 GAERIT 123 K4S

[F 1612 24 AaA 972 T2 7 gvsMonly<] DID 4 A3tolct. 42

15571 7193 t2 15570 7199 B 45 & 620702 2= v 3]
BAZ AT IR7IA 2 A 212 Wt viEd, $A9Y 4, R&D, 53], 4]
Ao IS ES SEUFE st 42 BAsIgoH, SHO| S ARA NP B
T AR SR FOfoHA UEPthEE 232 FeAF FogE <.05). SHHFEY
VIF $% 25 3.04 ofol=2 5544 2AI= 8le A 2= YET gvsMonly 4|
9] A5 WiEHT FUL 5, B Edlofl= Ko Gl )loH, R&DS H4 A4

T 16] gvsMonly H&49| DID 2A Zu}

IHEA(Ln) ZAHA(Ln) R&D FAKLn) £35] 2(Ln) HH| XIXHHE(LN)
Coef. Coef. Coef. Coef. Coef. VIF
(SE) P (SE) O S P (SE) Pl B P
8.083 wr | 3.138 wr | 3.874 o | 817 wr | 837 |
Cons. | 1en | 0007 | Zise | 0007 | (kg | 0007 | (a0 | 000 | (g | 000
=of
”';fﬁ] 2600 | e | 1260 | e | 1839 | e | 742 | 0| 595 |k |
rep | 320 | (291) | - (356) | (294) | - (326) | - '
=99 | 002 e | 0002 0004 w | -0002 -.0000
gz | o1 | %% | cooony | ¢ | cooo2) | 0% | cooony | 1 | cooony | 71 106
RXD | 593 o | 523 we | 925 e | 533 e | 234 N
g | (12 | 00 | (1 | 0007 | (g | 0007 | (773 | 0007 | (15 | 068" | 102
gvsMon | -.083 -.126 254 + -.004 -.010
y | (132 | 3% | us | B0 | () | 080 | (119) | T4 | (h3p | 90 |202
. -042 -031 -108 -308 . | 062
Time | ‘o | 752 | (g | 793 | Gagy | 453 | (Do | 0107 | (132 | 639 |200
gvsMon
055 065 571 w | 477 w | 452 .
sy | 7P| Ges | 7O | o9 | 0| (eo) | 05 | (1 | 010|304
me
R 350 070 190 083 050 -
F 551 | 000" | 767 | 0007 | 239 | 000" | 922 | .000" | 5347 | 000" | -
N |620
1 %¢0.1, "€0.05, "€0.01, "€0.001
upz|eko 2 7R A X AukS QJu|sk= A 582 gvsNMonlyQ] DIDEA 2=
(I 17190 AA = At AT 2547] 7| D3 i 2ot 25470 7199 A 1S F
1,016719] MEE BN R E JFARIE HRgE i, SH4
H

1

R&D, £3], AAA9) Y55 4w sjo] 27F BAsgch 590 21918



SA7|0] st M8 R&D X HAo| gat b1

A Ry BT BAH 0 R JooHA UEr o m(BE B39 FeAR f2lghs (05),
SHHTEY VIF f& 25 3.01 ofstz ts54/d ZAIE AT gvsNMonly
9| g BE QIS0 A8 3 Ag7t EAH SR Fo5kA] g2 A
o= Yepytt

4

4

@)

H 17] gvsNMonly H=9| DID 24 Znt

IHEA(Ln) ZH2(Ln) R&D EXKLn) E£35] 2(Ln) A XIZHE(Ln)
Coef. Coef. Coef. Coef. Coef. VIF
(SE) P (SE) P (SE) P | (sB) P (SE) P
8.011 o | 3.112 o | 3.621 o | 588 o | 940 |
Cons. | (g | 0007 | Fyyp [ 0007 | PPy 000 | (A 000™ | (s | 000
uHXoW
-4.852 e | -3.346 o | 7.103 o | 425 682
I\ji;}l) (505) | 000 (474) | 000 (604) | 000 (499) 386 (529 198 | 1.07
299 | 002 v | -.0001 0005 v | 0000 0000
Foiz | ooon) | 00 | cooon) | 271 | Cooon) | 90 | (ooo) | 782 | (ooony | B8 |07
R&DE | .808 o | 809 o | 548 o | 334
a2 | (103 | 090 | (go7 | 0007 | 1021 | 000" | To0 000 | foe | 002" | 101
gvsNM | -.038 -054 153 118 566
onty | (102 | M| 095y | 270 | caizn | 27 | (oog) | B0 | (iog) | PP |201
. -.156 -107 -259 .| -018 -027
Time | Gogy | 124 | (oos) | 20T | (122 | 034 | (oom) | B0 | (i0g) | 7P 2O
gvsNM
069 022 142 -150 067
OTI?WX 102 | % | (139 | 5 | (7o | 0 | (139 | 22 | (150 | 6 [301
ume
R 331 100 195 034 0.014 -
F 833 | 000" | 186 | 000" | 407 |.000" | 598 | 000 | 241 | .025 | -
N 1,016
1 740.1, "€0.05, "<0.01, 7€0.001

18] 842 R&DA|d &9 a3t g 245171 f13f At DIDS| Al k&
A FPHE QORE Holoh LSS 21 (RS A g SVREE T
U= 7gAo] IR, 1L gho] AdaE QA7 AXIthE THdo] EARIt) o & Bt
5171 H sto] 4] (2)2F o] Log-level Coefficient e 53l B A 51A LEhd
THMulier and Samarin 2020; Benoit 2011).

Log-level Coef.(%) = (€“°*.-1)x 100 ()
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The Effects of Government R&D Supports on the
Performance of Korean SMEs

Eun Cheol Lee’ Byung-Keun Kim"

Abstract

This study analyzed the effects of the government’s R&D support policy instruments
for SMEs using the Korean SME technical statistics survey. Government R&D support
was categorized as direct funding and indirect support (tax, sales channels, human
resources, information), and performance before and after policy implementation was
compared and analyzed by a combination of these two supports. The PSM-DID
method was used to measure the effects of Government Policy. R&D input, patent,
intellectual property rights, sales, and employment were used as dependent variables.
Empirical results show the government policy to support SMEs had a positive effect on
R&D input, patents, and intellectual property rights. In the case of receiving only direct
funding, there was a positive effect on R&D input, patents, and intellectual property
rights, and in the case of receiving only indirect support, there was no significant effect
on any performance variables. Receiving direct and indirect support at the same time
had a positive effect on all performance variables, and the rate of increase was also
relatively large. Sales, which are the final performance of the company, and
employment, which is a social performance, had a significant positive effect only when
direct funding and indirect support were received at the same time.

0 Keywords: Government R&D Support, R&D Subsidy, Type of Support, SMEs,
PSM-DID
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age treatment effects; PATE)S JUsHA F4517] 8t AF-ZE8Kpoststratification) BHO|
t}. Miratrix et al.2018)2 75X & AR&slo] Rt st 29 t) A4S SR 5= 114 = 35}
UE FT FAeol| A w@o] AT Sl AAESSHE AASIT). AARS-2 PATES T /o] &2
SYRTE AR 7SR RN A RA O BEY 7HSXE ARSSHA] FAL AR A 08 TSRS
HEol= Ato 2 FEoITh I AL QU 2 Ao A A3} Fe7HA S A5 Soto] WA
A5 (sampling weights)S E=%%F0 24 Miratrix et al.2018)0| 4] AAISt AFEZ3} HIH S 8-8-
st

25) FHAREA L AFAGE B4 @3 AR e T HAL AFA G S VS0 2 HeSH =
£ Togt Ago|t}, AE E0f, FH ERATF 7] X Fo A7HR AFSHHA A2 FAte] 74zt
FHS 1A H{ota ok, A7 A Fofl 253 Feo] 3] AR JA " & FHALAPAE
71202 HAEE o] d5-Z njelgt Zlo] optt, ojof] & oA Qg A=E Adof et of
FHAREAY TLH FH BRAte] AFAE 71802 B35 =5 A sk

26) FA7HEAL FEZHA (A7)0 FE7FA @SS Foto] 8 4= Utk & AFolA = et
AAASFES 65.2%% L 22351t
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(B 6] BE(WYINL)| M HQZEH 4

2 HIS(2019)

(9 7, %)

& ME 47]-21H Al gar Ze-HFE

0691 of3} 15 87 162 535 57
(0.003) (0.015) (0.028) (0.092) (0.010)

0.6 =3t 140 453 623 762 103
~1.59 oJs}t (0.024) (0.078) (0.108) (0.132) (0.018)
1.59 23} 227 480 487 341 40
~39] o]s} (0.039) (0.083) (0.084) (0.059) (0.007)
39 23} 320 339 167 49 9
~69 oJst (0.055) (0.059) (0.029) (0.008) (0.002)
601 23} 261 ) 21 17 3
(0.045) (0.016) (0.004) (0.003) (0.001)

ZF: 7+ Ao] w52 A& E(oint probability)9] g

(B 7] ZHHEHARSH) &

=
SRS

EH

=/

= % HIE(2019)

(1 7, %)

T MNE 4r]-o1H 9N o Ze-HiE
0.691 o]t 51,458 219,186 212,462 | 1,128,965 128,672
(0.003) (0.014) (0.014) (0.072) (0.008)
0.6 23} 240,890 966,712 894,144 | 1,506,915 229,046
~1.59 oJs} (0.015) (0.062) (0.057) (0.096) (0.015)
1.59 23} 487,945 | 1,385,799 | 1,000,289 | 1,039,621 179,186
~39] o]5} (0.031) (0.088) (0.064) (0.066) (0.011)
39 23} 740,438 | 1,164,996 684,764 510,664 100,348
~69 oJs} (0.047) (0.074) (0.044) (0.033) (0.006)
6ol 11 1,191,169 883,613 442,830 243,567 67,528
- (0.076) (0.056) (0.028) (0.016) (0.004)

. 7+ A9] w52 AEE(oint probability)9] g

ojxH A & 4 Z2 MR Hofle AuE AmE A4 A=t 5Lt 4f
g 243517 98] BAA S (sampling weights)E AF&S Q7
(sampling weights)= 2R tho] Ald B GFel H|SS FEO| A HOFel v|=0
B ol A= 5 Sl o] uf 310] Al 5 gho] ofdf| BASHA U U 2R 79 B
=, olA " A =g e Al ZH(H%)

°] 0.005 v|¥HRl F-$-ofl= 1 Al wy3toto] WA =(sampling weights)& AH&

_,4
¥0
nw
=)
o
)
>

A (sampling weights) & AF= 4= Q17|
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SEATHAIGE Yz, ol =01, E29 AAY 0.69 olst E{5e9] H|Fo]
0.0032.= 0.005 m[gte]7] wiof| 0.6% 23~1.5% o3} %%I(o.oz@ﬂr rgesto]
0.0272 Akl BHTE 5U3HHFA 0 2 HIZH0.018)& AF&ESH &, Xt H|S:
(0.018) HEO] H|5(0.027) 0.2 W+ afid Aol WA —,—(samp ing weights)
2 A= = Qe ZH A A S (sampling weights)E AFEeh Adb= that 2
CHIE 8] 32).

T 8] 2t At WAAI4~(sampling weights) 74(2019)

2 N2 a7|-21H ZAA| a4dr AR RS =S
06% o5t | 0695 0.929 0.483 0.778 0.832
0691 23 | ) o 0.787 0.529 0.729 0.820
ot orer . . . . .

SAXI | o0 1.064 0.757 1.124 2,460
-39 ol

39] 23}
oo | 0853 1267 2211 4213 2,460
CES! 1682 3619 2211 4213 2,460

2. FE SEASM A 2o Hlu - HE

PHFEA| S AHE517] A WA TR )] Zehs FEA oS AL
of gheh. e QAo A FO] FeA] AlAAA 5B wet A 4S5
o}, of7]o] AN A5 Fe v $E-L Fohe BE BgFa R Flojore

AN -E AAreE 4= Qe o] & A 2 M A(aggregation)et AT/ HE0] A 7|ojQF
TA|o] F31, of 7)ol QFA] T WA S (sampling weights)S Hold R TR Al
H 7Y EA Y-S 7T 5 9t BE AE9] VYN HS FFoto] FE H]
20 FHFH A F 7|HI=A A S A4S 5= AT

2 Ao A At FEAN ] mA A A o] A-eHA] Brfst] fls) 24 E
ARESE FLeAle7E A FreAlaet DA kA AES F 7} QI ol & S8l =AlE
AAE E FASAAE ARE LA F AR 25 AR A4 Az o] A]qt FH
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FEA|AB] et YRS N YH 02 AFIHA ] ] WSl AEol B
i,

WA, SABAME AR FEAo] et AHAES AFoH) Fom, -
A TG ) SR FEA] el 10% SEAN FIEET
AR AR EIF FAFAMENA AT Azt FEA AT F 6
A1 A0 AR T2 DE FASAMENA 25T FEAe A 53t
S0 FAT 11F(70%) 2 AL VIFHE0W H4E Folol] F F=
o2 AHEaIT BUT PHOR Fue] Ao AT, A AR
% WK 7 EEEhS Bk FABANE A2 58] 5 FAle) o)
- o

[e)
Z2el fmA|o] H]5-g et A7) WFH O 2 oF 40% 2L SRISISITH(FE 919] D),
= o

o LI =

=,

)
5
1o
e
o
H
o)
1o
)
o
o
—orl"
i
1
oft
)
re
%
b
U
1o
AN o
)
oS
g
2
[
o)
1o
3]
fllo

H 9] SMSAAE Xtz FYot T8 AL ASH| g
(9l =, %)

B BN T, e ETT =T
T | UM | JIEH YA | UTHY | YEMO| HIF | UTAIY | YA

() B (C=A-B) (D) (E=A"D) | (F=C-F)
2015 | 17.794 - 17.794 40.0 7.118 10.676
2016 | 19.176 2.03 17.143 373 7.153 9.990
2018 | 24.625 3.43 21.196 38.7 9.530 11.666
2019 | 23.445 3.28 20.164 34.0 7.971 12.193
2020 | 33.158 4.01 29.151 474 15.717 13.434

. 201599 Jlek FEA AR Bl B}
@), B). (Ot FAFAAR 429 hEolr, 0|2 vigon B9t BF 3T AY
3 FEAY] HFD)S FABANE A2 £ g

L o] FEANPS HEA F TS A B4 % sk A% 5ol dhat FeANY

Eh

N WO N —

28) AL oI,
20) A BE EX, /458, e, Sk, SEAE, 7]ehS 6lR BaER, B oL
I Sek o] 2ANS Feo] QprAlolo 2 B8,
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[©)

The [E 1012 23l 2Y3 Zeyl RYe B8ste] 378 Fu0] GFrAloa A
SAMENA HHET AR 2 FATADE RS Bg3lo] ANT FEA AL v]3
3k Azfolc). 201749 49, £ A7u o] ute} 2A FEAL EPAES] Hlo) A
3] Wl 249kt ol 113 A A o) A2 Relck 113 Al A
oA B E Ao 18] 249 T715Eo] gk w7} 719 BAaHA) Sot b
8] QFA|ofo] 45 2] A, o] 2 18] S Aol dho] WRS 7t

FATALLS AR FEASE HIG AEO|BE o] S 7| ZH O Slo] AxE

u o) BT B AT 23T 23 BY L2 5L Fo AT FEA
220194 H1 o 23%] Q3482 BATE LhlA] 71 Ftol e 224-&o] 10% v
oE HrhE 0= FA9) BT ekt AL BT 4 U,

T 10] FE YEAEM A ZatH|W
(FY): 29, %)

AT 23l o2 ZHSAAHR(|E)
2015 7.16(-0.6) 7.09(0.4) 7.118
2016 6.64(7.2) 6.60(7.7) 7.153
2018 8.63(9.4) 8.59(9.9) 9.530
2019 6.13(23.1) 6.11(23.3) 7.971
2020 17.11(-8.9) 15.90(-1.2) 15.717

T 123 /b e e SASAARY] FEA tiH 23k
2. A& 7#*“‘ (FASADE-F=AFARD + A SADE

Sl 4 9lrk. DYTH rdw o) & FEAAS AT ), £ A7
(A& Z8oto] FARE td = T8 FLA|H([# 100l HE/de] A2 58 o ¥
AH(F 919 PO t-19 % 3 Bloto] td=9] & H5Al FrA| A S A&t @
A7} A 2 Aot o]e} T2 Al 0 & 247 F At FEAH| AL ZASA A
B0 AR BsAr FA| (3 919] O)t vl S EH QAFgo] X oF 12% U<
& 4= AITHIE 11] F%).30
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[E 1] 254 YTASH 27 21t

(9 =4, %)

e | (eaem | SAEREL sm
o |wst gmasy| e gzasy | TR | ost g
© © o (=G+H)
2016 17.143 6.64 (2015)10.676 17.316(-1.0)
2018 21.196 8.63 (2017)10.048 18.678(11.9)
2019 20.164 6.13 (2018)11.666 17.796(11.7)
2020 29.151 17.11 (2019)12.193 29.303(-0.5)

K

1. 74 9 YEAEAE t-17]19] e &8 = 201699 9 9 F=LEA 10.6762Y2
201549] F8 9] FEAEAY

2. 201899 38 9] FEAEA = 201799 F8 9] FEAEA7E EEEAE], 201799

e 9] FuAEAE FABAAESY F FAN(22397F)0] Hat FEF=ANY HF

(40%)& Joto] A3 2017499 F9 9 FEAEAE 10.048%2YY

5 B FeA(1)9] 2T Qo] Y= SAbE FAEAARS] REA FEA(C) ] A

4. QA& AAY: (FNBAAJE-FH Heit FrA|N) A 5A AR

w

30) [ 11]oME T4t FELSAE T4, sid 4ol 74 5 718 FL5A41E Hshd &

FEAEA L Ak, thah 4] 5 7]eF FEASAE T 3 BEAo] Hob & Ao AL 0|2 A
3 % A FEAEAES FHSAT,
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TS e S O FEAE G = 7F 9 HRARe] #F20] Arh= A7t
oltt olggt A5 9] YA EAS HstiA} ﬁHjz}7=ﬂ—"r—(sampling weights) & =Y
stlou, % 17t 8 HRARES] #io| FE5] E7t b Kok ekt 24

o] 7Fs& Ao Z 7|t EH

A7 d Ao E ohE Al ERHo tisl e RS Al gt A
ojt}, o] wfiZof EAlof QlojA A1 22 7HdS0] /S FHo Qitt. ol E =01, A
Juid A7 R Sfof] shuthe] et vt A o2 AR 3, FEo] F=Tt
NS FEA 0= AAH 70| ofd A7 S E81t A, T K77 A7
7Fe =olsltty ZHAs A, A9 AR T
sl A= 9 o= SHAY SH AGdeEo=m Fol & S 3 501 1
2islt}. o] 2Rt 7MY &2 A A A= Q15| F-=olsHA A8 4ol gl SHol
BoH, FAHTH FA| FAA| A7 U T 5] AT 5Ld EC R B2
AASH= Aol ml¢- ol th= A= 2]

Uhro =, 4| A7} el etA] Bl n e 4= Q= AA| Al Az 7t AR FA St
AN FEAY FAS ST B T80 FeA A2
2ol F=Al] AAARAE B 7HA] 7HS 53l AT dhs EE8 Ml /1
O, IR0l Etokal mAIA AleFA Who] A e EY 4 Atk 7=
HolF3th= HoflA & A512] 9197} it

upRero g AY] EA P2 £oFF (reduced form)e]7] Wizofl 4\—-39} CIEl

o] tt2A ¥FEAH e #FH) FIFE & A HojFu g At sf4of
o7} AU 1B R o= & A AToA SAH 0 Fo5HA 1)r‘gr‘)fd
2 &8oto] IA FAE At AXEFS AFAEE o A=A, F2
(reduced form)e] ofd XA A R (structural mode) 2.2 YA
1 @ F(error)E H €Y & A=A 5 F7HQ] A7 a5t
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“ZE7}AALEFO| FEIHSG 7]71o] u]X]
=FEEls]) 2017, 5~19%.
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otk

JOIEE AT AR5 A4z,

o

d, FEAEA, FAIH <https://www.nts.go.kr/nts/na/ntt/selectNttList.do?m

i=2307&bbsld=131041, H<4: 2023. 11. 15.)

-gbAlo}, “anlae] FEsHA Aol 4H L A WAL FF TFEAL,

A48d A3Z, dit=&-=AIA ], 2013, 403~417%.

‘7Y G B FEFE Wot] JFL vAL 81 THEAAT,
A23A A3Z, F=FEAATY, 2013, 235~254%.

AR, ANBARS 2R GI)7 AR B AT TREARA,

A5d A3=, 2019, 31~47%.

N

A2 =245, A504 A1 i iﬁ‘i‘lixéi%'—/\} 2020, 181~200%.

N

G- AAY, AGA AeA A Bt AT FYE HEA-SEAE S

Joz” MatiAtglet |34, Al14d A2, h==7d¢2cts], 2004, 1~28%.

SO, FEASAGH HE2A o] FEAN 1A Gl T AT AL

FEAY AHE FHCR TAFFA=H, A14dE AE, =P P A5,
2012, 169~207%.

CZE|ZFEY] AAEROE AR B4 TRSARRA ) A7A A2E, SR
A, 2021, 47~62%.

AET, ARAI} FE7E D Ade] n Ant—4A Y] o5t A%

Holzte] ARYE L4, TFARA, Al6W A4D, BREAVHR, 2018,
105~122%.

29 28717] G WAL FAAG] B AT A} FAIS
o FREAS, A4SE A, thasE- AAZI], 2010, 105~116%,

olFd, AAReY DYIFA BE ME—ASEEA BAA ALY 2

5SS SAHOR ), S=ARAIATY, 2019.

d, "FeiEetAlY §E @A 2 LTVE SH2R 'asHd+ Alsd Al

13, =815, 2021, 115~141%.
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EA18]- o, “FHuEiAIY AR AP0 A R]] 24, REFARAEY HEES]
SRAad,, SEFEAEXEY, 2017, 3~25%.

UG-G, AL LIUAARY a4 A4, "SEAS, A48 A1z, diRt=E-
TAAEES], 2013, 69~79%.

-9y T, “SAeY gE/go] it 24,7 A AIstE ) A22d A1z, A

st BAAT4, 2015, 207~218%.

S, " MpFA A9 AR A" TAlReE SAAT, A11E A3E, fh
AFets] 7 =2 dT4, 2022, 83~140%.

HPR, TR R o] ApEat 2247 AR A A A18dE A3E, A EA o],
2010, 1~36%.

SR, TAZA] FEAGO] A&t EA—F5A tazte] J3F2 4=,
AFA AT, 2021

ST 9], “FETANA] AFAR TR FUNT B, HE T brief, AB27TE.
TEATY, 2021.

HAA, " vt ARAR DA S AlYFA A ] B A" R A3 H ) A
224 A1z, =TT, 2013, 361~387%.

A% 709 AR, “DEa 24 A 8 E BFo] FURE olER] nlAE
G, TAFESEAT, A39AE A3, SEAIREES], 2022, 115~143%.
A, A2 A8l vA= FF QAR T AT, AI8d A%,

A e, 2015, 1~44%.
QLA, AL B Asfo] A 3 'oleh Hoh - ERA| 70%-HEA] 55% 1,7 ol
A, 2022. 2. 11. <https://www.ajunews.com/view/202202110946402
27, B4 2023. 8. 130
o] 27 - o] Fgt, “AYA| A=A B7Ee} ANAARRE” M= A ARA| A, A|9d Al4Z,
AR EES], 2008, 108~129%.
QUIE- XAt FEH A el WS AF—ARKATE AR TREAEHAT,
A194 Az, F=EAHEAEH], 2013, 5~24%.
ZE S AR AR 58 9A BETT MINT2, 2023. 2. 10. <https://
news.mtn.co.kr/news-detail/2023021015003661783, &4+ 2023. 8. 13.)
ARk, “APGA AlpSAl QAPEAg] HiRE 79l 24,7 TAIRS SlA A, AI8E A3E,
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On Simulations of Housing Capital Gains Tax Based On
Household Data”

Jiyeon Gim™~ Sangin Park” Hyuntae Choi

Abstract

This study aims to develop a micto-econometric estimation and prediction method for
housing capital gains tax revenue. Our methodology consists of two primary steps.
First, we employ discrete choice models to estimate coefficients for individual-level and
regional-level covariates to calculate the probability of selling houses by simulation. To
predict the probability of selling for the target year (t), estimation is performed based on
data up to time (t-1). Second, with these probabilities, we compute the expected capital
gains tax for each house, then we average these values for regions. Representative taxes
for regions are aggregated with sampling weights as their weights and scaled up to the
market size. The accuracy of our model is assessed by comparing the estimated capital
gains tax with actual tax figures. Throughout the analysis period, the prediction errors
of housing capital gains tax revenue remain below 10%, except for 2019. Additionally,
the prediction errors of real estate capital gains tax revenue is approximately 12%.

O Keywords: Housing Capital Gains Tax, Micro-data Based Prediction of Tax
Revenue, Housing Sales Probability, Sampling Weights, Housing
Market Outlook

*This paper is a revised and augmented version of the report titled ‘A Study on Estimating Housing Capital
Gains Tax,” the National Assembly Budget Office Research Project in 2022

** First Author, Ph.D. candidate, Seoul National University
*#*+ Co-Author, Professor, Seoul National University

% Corresponding Author, Ph.D. candidate, Seoul National University
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