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Empirical analyzes of anomalies observed in

Korea’s pension, stock, and real estate markets

Abstract

This dissertation is composed of three essays on anomalies observed
in the national pension system, stock markets, and real estate

markets of Korea.

The first essay is an empirical study on the phenomenon of national
pension cancellation, which is considered anomalies. The national
pension system requires a minimum enrollment period of 120 months.
When an individual reaches age 60, he/she should choose between
paying additional pension contributions (Valuntarily & Continuously
Insured Persons) and canceling the national pension (Lump-sum
Refund Beneficiaries). Since the pension benefit is determined by
averaging the average contributions of all members (A value) and the
average contributions of each individual (B value) on a 1:1 basis, it is
more advantageous for lower income people to keep the national
pension in general. For example, if you pay 90,000 won per month for
120 months, you will receive an average of 170,000 won per month
until the death (as of 2014). Thus the national pension of Korea can
be viewed as a high-yield perpetual bond whose earnings rates are
greater than 17%. Nevertheless, 100,000 to 150,000 elderly individuals
cancel their national pension plans every year, which is considered
misguided at best. This essay serves as the first empirical study to

examine the characteristics of individuals who cancel their plans.



The second essay is an empirical study on the inefficiencies arising
from the non-transparent dividend system. Korea’'s dividend system
displays two notable characteristics. Firstly, the system lacks
transparency as the ex-dividend date occurs without prior knowledge
of the dividend amount. Secondly, the majority of companies have the
same ex—dividend dates. Consequently, the difference between
dividends and ex-dividend prices can be significantly larger in the
Korean stock market compared to other countries. This paper employs
a Panel Difference-in-Differences analysis on pre and post—disclosure
companies listed in the KOSDAQ market to shed light on these

inefficiencies.

The third essay is an empirical study to investigate whether a
disclosure of apartment construction cost, including land acquisition
cost, construction cost, and other additional fee wused to build
apartments, actually decreased apartment prices. Apartment
construction cost requires to be made public by the policy. Those in
favor of the policy argue that the disclosure can fulfill consumers’
right to know and would significantly reduce the bubble in apartment
prices. On the other hand, those who oppose argue that the disclosure
would not significantly decrease apartment price, but rather expose
firm’s ’'confidential business information’, which may reduce the
supply of apartments in the long run. This essay is the first
empirical study to test whether the disclosure of apartment

construction cost actually reduced apartment prices in Korea.

Keyword : Pension, Stock, Real Estate Market, Anomolies
Student Number : 2017-27354
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Empirical Analysis on the Phenomenon

of National Pension Cancellation:

A Comparative Study between

Voluntary Contributors and Lump-Sum Recipients®9)

In this study, an empirical analysis was conducted to examine the
characteristics of elderly individuals who cancel their national pension plans.
The analysis utilized data provided by the National Pension Service,
comprising a total dataset of 583,000 ‘Voluntarily & Continuously Insured
Persons’ and 887,000 Lump-sum Refund Beneficiaries’ from 2012 to 2016.
Linear probability models were employed.

The results indicate that elderly individuals who have contributed to the
national pension for a shorter period and those with a shorter duration of
employment subject to national pension contributions were more likely to
cancel their national pension plans. These findings suggest that elderly
individuals facing unfavorable working conditions may face exclusion from
the benefits of the national pension system. Consequently, policy support,
such as providing loans secured against future pension benefits, may be
necessary for elderly individuals who fall within the blind spots of the

national pension system.

Key word : National Pension, Voluntarily & Continuously Insured Persons,

Lump-sum Refund Beneficiaries, Anomaly, Linear Probability Model

8) This paper was supported by the Ministry of Education and the National Research
Foundation of Korea.(Grant No.: 2018H1A2A1060788, Researcher No.: 11732008)

9) This paper is the first study to analyze the complete data of Voluntarily and
Continuously Insured Persons and Lump-sum Refund Beneficiaries provided by the
National Pension Service.
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2016 12 597 609 50 449 499
2017 12 609 621 55 477 532
2018 9 630 639 66 485 551
2019 15 607 622 60 495 555
2020 13 609 622 63 488 551
A 112 6277 6389 574 4721 5295
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A, AR B Fo] fivkd wjdo] F7}
= Zlolth. vk, wig ol £ Jhg sk A
H .

Wi HsiA dubAoR G e AR ey
7 Wi rme AA stebevke A9 ‘FA et o] yEhdthe Ao
t}. (Compbel and Beranek, 1955; Elton and Gruber, 1970; karpoff and
Walkling, 1990)

71 AT S Ta g A0S A ve VAR A
star Aok AA, Wi ASA EAlolth g ASAE FaEE o pE T
AR 7 AAA o R WA HE wid s e EolE A "d whebA,
et wdae] AriHo 24 »bErd 4 ok (Elton and Gruber,
1970; Barclay, 1987; Lasfer, 1995)

=4, e AREIH FA ot A FARES wiEdwe SHs 7
A7EA o] Wstel gk AR E vrol S} 7, vid a2 Sk mlHe
7147 Aol gk g2 As R fAd = Ak wEA, wigEe] &
7hek gl v o]l widw R AA vebd 5 vk (Litner, 1956;
Pettit, 1972; John and Williams. 1985)
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kAol AASHA o] FoAA A F& F AUrk o] Afol HA widEt
o] Yeld 4 A}, (Stickel, 1991)

A, 74 @9 (Measurement Scales) t#lo|th. =21 7}A 9] tick-size
o Migdw =719 @97 s & Ak 7HE, F24 A tick-sizew
309 &9, wigdse] A7]e 509 @d9d 4 ATt o] AS wida
wjdete] 37)7F & 4= At} (Bali and Hite, 1998)

g, § A7ES QAR wWEE A71E Al FAlEkeE ml=
T AS gdes Fad dFEolth ey i A= =
Aol A eF A 2 ditho] 7S] Wi w ] AVE ARl &
shA ek wepA] AR ARES ol d B SolA] mjdEd
of th-&3lfoF &t

o] ¥& 11¥3d}¢o], Hayashi and Jagannathan (1990)2 ¥
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4 AM7dE AxTew, vk 39 A4 VdES dxver H44%
Fol| o]FAE A4S S AT OE‘—F:A A5 60% oldel 7IdEel 3
4 drr]dolgts Ae 83 Aol 4 23, 38 ArdEel 4
ol et Aol F4E Bfsta wigEded F43 wjzetH Al
FrArds d& 7 e AoRE AAHA

Kato and Loewenstein(1995)+ Hayashi and Jagannathan(1990)2] <1
?9] A W9l E 39 A4 o] VP ER st A A, )
AFzxITd S & 5 ke ARl AAF glx At 1

gtz = Awe = gloke Aol AA = AT

A2 FH A7 &0
wigee] st sl AF= A 370 Al7IE FEE B 4 At} o]d)
aﬁ%% Ry E, wge gae mgSds
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Fasgleh B4 A, wgr Fotel s

=9 wolaele ds = Aglth

3% AE WAL AL & A
&34 9)(1998)% 1992-19954 9] 139670 ATl et B4 FPat

oo B4 A g Fohe wstn
o 3% JEe @729

1 2 de 5
T oA A7), 19984 7€l &l

T2 gt FAFom wgRd EF7t A A
o

NEA B GG HARAL
g Alzbel v stw
& & oAt 2 W

o= olmtt Z& 03-0.7% A

AAARA997)2 1992-1994d AXd 44070 3|Abel]l digh Twigk 3] 7] %

2 FAsgch 7 A, WYY B2 hYsn g

WOy F7h o) 05-1% AR BRee A F Ak e
3

mogE A7 ohle WY FAE MRS 3%
2-3% 4

dEEAA L7} HAH o] FHE
Park and Park (2009) o] & A|7]¢] AFSo|t}. o] A7 EElE A Fol Al
AeH oz wjget A 7HE AAESA o] A7]e] Fo dATFERs A4

71(2003), 4™, 7A2(2004) Fo] AT

A4 R1(2003)> 19971-19991 Al &
M Ase, dadHEAA =T}

5 %
Aolx, AaidEALs} A
=]

=4 Ax, iR Fkel widata wigE Alvbel wimstE A
g F7F i) 2-3% A= &
AAE=7E AA ] o] Feoll= Rt R 2-4% A% @729 S
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A9l =, 1997d el = 3-5% @7 xS 4 |, dAgudE A7) 5
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9, A A2(2004)2 1998-2000 AwHlds Abdel &AE 1257

a4
of thalH wwF AARLNS FASA o A%, Mol ARl ¥
AHRA WE, FALES WP FAAE] WA 8w
RN ES

d darh gllvh A Ay, wiEs kel viisi A e
gt AlZFel vk Aol s F7F ] - 1.6%014 08% A=
o] @& 52 wrjapefo] AN, Iy wige A7 oyt
et Fotel wimstE Aol 4-5% A= wrxole] At

M A Al 7]+= Park and Park (2009) o]%o] AGE5= wjd=adde +

ZhHstE AT W, g dde] FAAGe WHElE WAHoR 17
g dAFEelth A MA 2 F A A7) o] AFES v kel )
A wide A7 & Frle vimds o, B HYgs IS 5 e
2 oAFe TS Fa Ak a2y o] ©@r]xel = migEe] o3
ao} FAAIA 4F Wsle] o gyt EAFH Ut uhEhA, )
gt dAstE =4 avEs BEsh] Yside e de] A
g5 FAEer & Fart Qdrk o] A7 F8 AFEE Park and

Park (2009), BF3, BF=3(2010), 2 A
Park and Park (2009)& ®j@&do] wt
st7] falA, HIF) 129 A4t 79 ES dxvoes &8st 744
o2 wgHd HAEZ 5099Y < v 12¢€ A VIHEY He T4
FAES TotaL, o s eI A 2o
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ubd | ek (2010)2 20019 S8 ASSEHAE SYEEA, A FA)
A DA GFEo] HA 22%0 A 165% =2 FFAagh AFS &
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Atk Ao mPed, B A4S mxd Agez adsdt B
A, SAFE ANH REFWE BA dgom GAAT AA, 4
Fo b A 7 we Axgez aAsdt UA, 47 JdE
Fol A, ANAA, Ad fro BAL we Ade At A, B
Helold] FolA Fg D FAMYe DY /195 129 A4 /9
of ol e AU B, MFFAZ A SR 79 (o]
WA G4 Aslsgth Ao w BMe W&o $& Fekg

719(4437)7F A=A A 71 Ee]

k= A= sk

ol o},

A2F 7esAF

220199 71 AP FA 719 G670), AR EA
=WE FEEo yed £

(D-day) 71s=2.2 349474

]
[ 2-3] 7I=GAF
5 P- Missings / N
A A=
H N8 Total value (Pct)

n (%) 353 (10.1) 3,141 (89.9) 3,494 (100.0) 0 / 3,494 (0.0)
Y1(F7F59) E)*, mean (sd) | 0.30 (2.75) 0.55 (2.54) 0.53 (2.56) 0.09 i 0/ 3,494 (0.0)
Y2(F7F59) B)**, mean (sd) | 2.28 (2.99) 2.72 (4.04) 2.67 (3.95) 0.05 i 0/ 3,494 (0.0)

= 2= 0] Bk ¥ %
Y3(F7FF ), mean |, o0 (5 a) 2.70 (4.04) 265 (3.96) | 0.01 505 / 3,494

(sd) (14.5)

=10 11476.3 10871.7 10932.8

F7H%), mean (sd) (13240.4) (20235.7) (19641.8) 0.58 0 / 3,494 (0.0)
FI (), mean (sd) | 203.9 (282.4) i 192.5 (444.8) i 193.7 (431.2) : 0.64 i 0 / 3,494 (0.0)
H) 422 E(%), mean (sd) 2.33 (2.38) 2.56 (4.34) 2.54 (4.19) 032 | 0/ 3,49 (0.0)
w243 8F(%), mean (sd) 22.90 (85.22) i 22.92 (103.18) ; 22.92 (101.50) ; 1.00 : 0 / 3,494 (0.0)
FE=(H¢), mean (sd) 27 (32) 22 (38) 23 (38) 0.06 i 0/ 3,494 (0.0)
A7FE N (S Y), mean (sd) | 1834 (1864) i 1713 (3275) 1725 (3161) : 049 : 0 / 3,494 (0.0)
F2:HG 9), mean (sd) 1819 (1713) 2344 (4113) 2291 (3941) 0.02 i 0/ 3,494 (0.0)
ZH-2(< ), mean (sd) 647 (940) 990 (2234) 955 (2141) 0.00 i 0/ 3,494 (0.0)
FAH (9 9), mean (sd) 1173 (1011) 1354 (2127) 1335 (2043) 0.11 i 0/ 3,494 (0.0)
AN (9] 9), mean (sd) 35 (64) 29 (74) 29 (73) 0.17 : 0/ 3,494 (0.0)
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<€), mean (sd)

169 (197)

153 (274)

154 (267)

0.27

0 / 3,494 (0.0)

Beta(D1Yr)

, mean (sd)

0.91 (0.38)

0.81 (0.39)

0.82 (0.39)

0.00

42 / 3,494 (1.2)

In(A17F&<Y), mean (sd)

11.70 (0.89)

11.51 (0.92)

11.53 (0.92)

0.00

0 / 3,494 (0.0)

B/M, mean (sd)

1.40 (1.06)

1.82 (1.30)

1.78 (1.28)

0.00

0 / 3,494 (0.0)

SRR

%), mean (sd)

6.34 (9.03)

6.23 (9.99)

6.24 (9.90)

0.85

0 / 3,494 (0.0)

&5 4] & (%), mean (sd)

56.06 (14.25)

52.94 (14.48)

53.26 (14.49)

0.00

0 / 3,494 (0.0)

7120 3] A &(%), mean (sd) 1.03 (1.59) 1.25 (4.91) 1.23 (4.68) 0 / 3,494 (0.0)
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A6 d =4 23

Al AR 2H50E B

[ 2-4] N 23598 B4 A3
51223200 AE ZAI71E ApE FA 7)Y
D-day FolE Y2 AR CAR Y2 AR CAR

-14 -0.18% 0.08% 0.26% 0.26% -0.04% 0.14% 0.14%

-13 0.00% -0.05% -0.06% 0.20% -0.44% -0.44% -0.30%

-12 0.19% -0.39% -0.58% -0.38% -0.11% -0.30% -0.60%

-11 -0.15% -0.57% -0.42% -0.80% -0.54% -0.39% -0.99%

-10 -0.22% 1.08% 1.30% 0.50% 0.24% 0.46% -0.54%

-9 0.29% -0.26% -0.54% -0.04% -0.38% -0.66% -1.20%

-8 0.37% 0.79% 0.43% 0.38% 0.77% 0.40% -0.80%

-7 0.15% 0.12% -0.03% 0.36% -0.07% -0.22% -1.01%

-6 0.24% 0.50% 0.26% 0.62% 0.30% 0.05% -0.96%

-5 -0.09% -0.42% -0.33% 0.29% -0.16% -0.06% -1.02%

-4 0.42% 0.58% 0.16% 0.45% 0.40% -0.02% -1.04%

-3 0.14% -0.05% -0.18% 0.27% -0.05% -0.19% -1.23%

-2 -0.28% 0.05% 0.33% 0.60% -0.23% 0.05% -1.18%

-1 -0.02% 0.90% 0.92% 1.52% 0.40% 0.42% -0.76%

H SFE 2 (0) -0.39% 0.58% 0.96% 2.49% 0.25% 0.64% -0.12%
i gebed(1) -0.23% 2.45% 2.68% 5.17% 2.63% 2.85% 2.73%

2 0.14% 0.38% 0.24% 541% 0.74% 0.60% 3.33%

3 -0.58% -0.72% -0.14% 5.27% -0.06% 0.52% 3.86%

4 -0.11% -0.12% -0.01% 5.25% 0.06% 0.17% 4.03%

5 -041% -0.12% 0.28% 5.54% -0.18% 0.23% 4.26%

6 0.32% 0.50% 0.18% 571% 0.47% 0.15% 4.41%

7 0.14% -0.69% -0.83% 4.88% -0.39% -0.53% 3.87%

8 0.29% 1.15% 0.86% 5.74% 0.73% 0.43% 4.31%

9 0.02% 0.19% 0.18% 5.92% 0.19% 0.17% 4.48%

10 0.53% 0.58% 0.05% 5.97% 0.57% 0.04% 4.52%
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A2 % o]FTARE Y

(% 2-5] A olFAE A4 A

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
After | 0369 | 1313 : 1192%* | 0381 | 1314 | 1.168"* | -0379 : 1.3127* | 1.178**
0284) F (0309) i (0.349) i (0282) i (0311) i (0.345) i (0279) i (0.309) i (0.341)
Treat : 0.934%% i 0.868%** i 09554 | 0.940%* | 0.845% : 0900%* : 0.920%* : 0.829% : 0.873%*
0313) § (0334) i (0377) i (0311) i (0336) i (0.369) i (0.309) : (0.334) i (0.367)

Beta 5357 VT340 U675 T 4047 1931 9177
(10459) 1 (9660) (1557 T (9.629) T (8:903) T (10.589)
'%ﬁf)f 1930 | -3180 | -0481 | -2817 | -3515 i -2072
(10406) T (0813) 10058 8672 T T (8249) T (9.085)
B/ 4499 3077 5729 13551 1977 13439
@966) @IS B T aasn) T @34A) T 5294)
2= ¢l 2054* | 1759% | 1956
' - - -
(62) 7T E003) 253
oE=xX
I5e 0213% | -0122 | -0.156*
(003) 7T 0103) 7 (0.004)
§T7§ H% -0.091 -0.089 -0.083

(0.068) | (0.064) i (0.072)
Consta : g 3gques i 0384+ | 0389 i 13944 : 33499 | -10.523 | 16636 | 27.399 0.355

(139.827 1 (131611 F (148126 i (119.302 (113.202 ¢ (125.306
0.060) i (0.059) i (0.062) ) ) ) ) ) )

vation 6988 6988 6483 6905 6905 6415 6905 6905 6415

2w i 0020 0.201 0.195 0.020 0.190 0178 0.033 0.198 0.186

b 0000 0.000 0.039 0.002 0.004 0.005 0.002 0.000 0.000

2o | 0003 0117 0.118 0.001 0.011 0.008 0.001 0.000 0.000
=" p<0.1 ** p<0.05 *** p<0.01"
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AA
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[ 2-5]9] A= 224 27] AlF(D-day, D+1¥)9] A awks &
Sttt wekd, ¢ 23 $dew yehd Ad Fx gk o] o
ﬁﬂ/ﬂ 2 Ao A= [ 2-5]o dig 374 A HAS skt
[ 2-6] GAY FehAn w4 A3
(1) (2) (3) (4) (5) (6) () (8) ©)
D-da
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
Yy
2 Treat 0.1 0.094 0.16 0.035 0.029 0.078 0.04 0.034 0.077
2 0373) 770309 T (0363) (0274 T 027 T 0325 T (0274 027 T (0325)
2 N 6988 6988 5978 6908 6908 5926 6908 6908 5926
2 r2_w 0.048 0.047 0.048 0.061 0.061 0.062 0.063 0.063 0.064
BHE? Treat | -0.013 0.051 -0.084 : -0.052 0.053 -0.092 : -0.049 0.055 -0.093
1 (0.267) : (0.274) : (0.316) : (0.269) : (0.274) : (0.313) : (0.271) : (0.275) : (0.315)
1 N 6988 6988 5978 6906 6906 5926 6906 6906 5926
1 r2w i 0.002 0.188 0.188 0.011 0.197 0.189 0.016 0.198 0.191
ujj - T 0.934* : 0.868* : 0.955* : 0.940* : 0.845* : 0.900* : 0.920* : 0.829* : 0.873*
n reat Kk Kk * Kk * * Kk * *
0 0373) 770334 0377 T 0311) T (0336) T 0.369) T (0.309) " (0.334) T (0.367)
0 N 6988 6988 6483 6905 6905 6415 6905 6905 6415
0 r2_w 0.02 0.201 0.195 0.02 0.19 0.178 0.033 0.198 0.186
-1 Treat : 0.002 0.002 0.002 -0.007 : -0.007 : -0.007 0.007 0.007 0.007
1 (0293) 7(0.293) T T(0293) T (0.294) (0294 T (0.294) T (0.293) " 0.293) T (0.293)
-1 N 6988 6988 6988 6903 6903 6903 6903 6903 6903
-1 r2_w 0 0 0 0.003 0.003 0.003 0.006 0.006 0.006
-2 Treat | -0415 : -0415 : -0415 : -0.346 : -0.346 : -0.346 : -0.366 : -0.366 : -0.366
-2 (0.306) : (0.306) : (0.306) : (0.307) i (0.307) : (0.307) : (0.308) : (0.308) : (0.308)
-2 N 6988 6988 6988 6901 6901 6901 6901 6901 6901
-2 r2_w 0.036 0.036 0.036 0.054 0.054 0.054 0.056 0.056 0.056
-3 Treat : -0.168 : -0.168 : -0.168 : -0.201 : -0.201 -0.201 : -0.226 : -0.226 : -0.226
3 03727 0312) 0372 T 0321) 0321 T 0321) T 0.321) T 10321) T (0321)
-3 N 6988 6988 6988 6900 6900 6900 6900 6900 6900
-3 r2_w : 0.002 0.002 0.002 0.009 0.009 0.009 0.018 0.018 0.018
-4 Treat | 0.154 0.154 0.154 0.24 0.24 0.24 0.248 0.248 0.248
4 0308) 7 (0.308) " (0308) F (0.308) ¢ (0308) F (0.308)  (0.308) " (0.308) ¢ (0.308)
-4 N 6988 6988 6988 6899 6899 6899 6899 6899 6899
-4 r2_w 0.023 0.023 0.023 0.024 0.024 0.024 0.024 0.024 0.024
AA, [F 2-6]l= [E 2-5]d thsh ZZpAE HEEE Fdq3
7 b
'k.l - ]
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g AgE Fol BAS A9 olFAR BAL FPRE vl
1%, D-day7h D+21%) A4+ D2 & WgRA= D3A L wgetel
2 A4e Fol [E 259 $4& Fastth olsh 2 WA ow D2
A D-4U7H4 % Tde] AdolFaAE BAL Fasgth [E 2-6]0)
W-©@uel A= [E 2518 (D-@ue 23e Asae we] A
ol o,

24 Axh, Treats] AF7E §91800 e AR, 94 Wgrdo)
AR P A(D-day)?l A eItk o] H e, AA WP Ao B
A3 ALF FATIDe FAR o] frolvlsa Mol A2
Wgth &, [E 2-519 Asbe edoldu ¥ 4 gl

[ 2-7] AT A= &4 234099 Y 715

(1) () (3) (4) (5) (6) 7 (8) (9)

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

2012 : Treat -1.471 : -2.324* | -1.937 -1.022 -2.297 '} -1.952* : -1.033 -2.276 | -1.959*

5013 {0.673) T L369) AR (084 AN T 9) T (0:835) 436 144
5013 TN 773 575 715 763 763 567 763 763 707
5013w G082 YOI AT T 0T 6300 T 0298 046 T 031 6304
* * *
2013 | Treat | 1.080* : 1308* | 187" i q1083x i 1129% | 1668% i 4 g5k | 1qg0x | 1678
5013 {0:618) T 0666) " i0797) T 0595) " i0:665) T 10732) T i05612) T i0:695) 10738
201377N 750 750 703 739 739 693 739 739 693

2013 i r2_w 0.225 0.46 0.424 0.261 0.462 0.422 0.267 0.466 0.423

2014 ; Treat -0.316 0.063 0.061 -0.963 -0.492 -0.683 -0.875 -0.404 -0.552

2014 (1.306) i (1.227) i (1.388) i (1.266) : (1.206) i (1.287) i (1.347) i (1.271) i (1.356)

2014 N 822 822 752 806 806 740 806 806 740

2014 ; r2_w 0.002 0.149 0.157 0.057 0.138 0.077 0.079 0.156 0.099

2.522%* 1.754* 1.539* 1.915%* 1.364* 1.380* 2.050* 1.469* 1.413%*
*k * * *k * * *k * *

2015 : Treat
2015 (0.761) T (0.687) T (0.626)  (0.605) i (0.638) 1 (0.583) i (0.605) : (0.621) i (0.626)
2015 TN 818 818 750 806 806 742 806 806 742
2015 T2 w0193 T 00394 0388 T 0255 0,422 1 0,422 0284 T 00446 0456
* * *
2016 | Treat : 1.086* | 1.083* | 024" 1 qq39% © qq37x | 1.60ST 1 459k 1 g ggqx ; 1540
2016 (0.573) 7 (0.568) i (0.662) t (0.639) i (0.613) 1 (0.694) i (0.646) | (0.613) ¢ (0.691)
2016 N 908 908 839 896 896 829 896 896 829

2016 i r2_w 0.012 0.205 0.236 0.037 0.209 0.228 0.041 0.213 0.235

2017 : Treat 0.127 0.257 0.375 0.86 0.792 1.171 -0.249 -0.281 0.107

2017 (0.781) i (0.763) i (0.904) i (0.846) : (0.84) : (0.875) i (0.782) i (0.79) i (0.839)

2017 N 952 952 880 934 934 868 934 934 868
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2017 ¢ r2_w 0 0.092 0.079 0.035 0.1 0.096 0.232 0.257 0.271

* *
2018 i Treat ; 943" 1.568%  iog9x i 1326* i 105 i 0988 : 1.338* | 1.054 : 1.013
5018 {0.788) T {0776) 0874 T 0743) 0.733) T 0812 T T6.74) T 10795) 1 (0.809)
20187N 983 588 91 570 70 508 70 570 308

2018 : r2_w 0.153 0.385 0.376 0.271 0.462 0.472 0.279 0.469 0.477

2019 : Treat 0.664 0.627 0.646 0.507 0.501 0.433 0.534 0.525 0.417

2019 (0.56) (0.57) (0.60) (0.55) (0.56) (0.60) (0.54) (0.55) (0.59)

2019 N 996 996 932 990 990 926 990 990 926

2019 : r2_w 0.214 0.007 0.009 0.254 0.028 0.032 0.267 0.035 0.041

A, [ 2-7TdA &
g3t ol& [ 2
Aol oldAE &9
2-519] (D79 P& AHES o] Aol

BA A gy AxolA Treatd AF7F %+ oz eyt
t}. £3], 20134, 20154, 20164, 20189 HA$-E EAXHORZE #2|5)
A YERTh o] ", [E 2-5]9 AUt o= 5A Akl oA -

AEER prold BAS £
A

[ <
-5le] Ax7t 54 Ax9 ;6,_;,].01] 94-3]]/\1 EARE

A, 201299 A9E 9 Avsl W2 Treatd A7t 299 7
omw fogr) o/ gy Azl et

T WEOR F3dEnh 2e ool W Y »

[ 2-8] #7494 5d=d 24 A346GIAd 712)

(1) ) 3) (4) (5) (6) ) (8) )

v1 Y2 v3 vi Y2 v3 vi Y2 v3
2012 | Treat | -1.058 | -1.911% | -1.554% | -134 | 24387 1 -LOAST L5, 1 23877 1 19267
2012 0867 TTA07) T 0853) 0855 A6 T 0919 T 088) 132 1 (0943)

2012 N 2316 2316 2259 2282 2282 2227 2282 2282 2227

2012 ; r2.w i 0.076 0.214 0.205 0.219 0.307 0.295 0.23 0.316 0.306

0.929* 1.215*

2013 : Treat : 0.700* * x 0.498 0.581 0.969* 0.532 0.605 0.984*
2013 (0.394) : (0.429) : (0.479) (0.4) (0.439) i (0.504) : (0.403) : (0.441) : (0.509)
2013 N 2250 2250 2202 2215 2215 2169 2215 2215 2169
2013 ¢ r2_w 0.11 0.28 0.26 0.162 0.301 0.283 0.166 0.302 0.285
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2014 : Treat : 0.044 0.422 0.688 : -0411 0.03 -0.055 i -0456 : -0.029 i -0.115

2014 (0.932) 1 (0.827) ¢ (0.959) | (0.893) | (0.835) | (0.888) : (0.913) i (0.855) : (0.909)

2014 N 2466 2466 2396 2418 2418 2352 2418 2418 2352

2014 i r2.w i 0.074 0.105 0.12 0.134 0.143 0.13 0.137 0.145 0.133

2015 2.657* 1.889* 1.638* 1.991* 1.323%* 1.293%* 2.080* 1.403* 1.378*
Treat s,k *% *% ok * * *% *% *%

2015 (0.778) : (0.648) : (0.588) : (0.587) : (0.527) : (0.523) : (0.602) : (0.535) : (0.53)

2015 N 2454 2454 2386 2418 2418 2354 2418 2418 2354

2015 : r2_w 0.086 0.193 0.159 0.371 0.427 0.411 0.375 0.431 0.415

2016 | Treat | 0658 | 0655 i 103" 1 0415 | 0433 | 0719 ! 049 i 054 | 0.869*

2016 (0421) ¢ (042) : (0.463)  (0401) : (0.386) | (045) : (0.418) ; (0.417) : (0.493)

2016 N 2724 2724 2655 2688 2688 2621 2688 2688 2621

2016 : r2.w : 0.067 0.173 0.165 0.177 0.265 0.251 0.18 0.27 0.257

2017 : Treat -0.054 0.076 0.116 -0.062 0.045 0.337 -0.183 -0.061 0.211

2017 (0.64) i (0.623) : (0.738) i (0.578) : (0.565) i (0.645) i (0.554) i (0.548) i (0.621)

2017 N 2856 2856 2784 2802 2802 2736 2802 2802 2736

2017 i r2_w 0.252 0.297 0.293 0.272 0.319 0.313 0.288 0.331 0.323

2018 | Treat | 18327 1 1A L qeare 1 1909 L q o7 o a3mx | 1O L qq05x | 1341

2018 (0.731) 1 (0.728) i (0.842) | (0.637) | (0.64) : (0.736) | (0.637) i (0.639) i (0.736)

2018 N 2964 2964 2897 2907 2907 2845 2907 2907 2845

2018 : r2.w : 0.128 0.189 0.185 0.294 0.346 0.344 0.294 0.347 0.345

2019 | Treat 0.183 0.146 0.452 0.064 0.039 0.33 0.055 0.032 0.305

2019 (0.469) : (0.442) : (0.478) : (0.419) : (0.392) : (0.425) : (0.413) : (0.387) : (0.42)
2019 N 2994 2994 2929 2969 2969 2905 2969 2969 2905
2019 : r2_w 0.16 0.23 0.219 0.26 0.316 0.301 0.264 0.318 0.303

AA [ 2-8ll A= [ 2-7]1A
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(% 2-9] %% A9 2A(ABM, FUB/M, LB/M)

X1B/M =ZIB/M T1B/M

m @ ©)] 4 (©) 6) @) ®) ©)

=

Y1l Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

After | 0782 | 1457+ i 1430+ i 0800" © 606 i gsas i _gg1p ; 2845 2727

(0.638) i (0.639) i (0.701) : (0.373) i (0.377) i (0.433) : (0.495) ! (0.711) i (0.795)

Treat © 0713 i 0562 | 0572 @ 1200 ¢ TIS8™ © qqgpm i 0479 i 0087 i 0058

(0679) i (0678) | (0.733) : (0.411) i (0.415) i (0473) : (0.539) i (0.757) i (0.822)

Beta -0.399 -1.229 13.266 i -2.075 -2.019 -4.270 9.368 2.733 -4.220

(11.)953 (12.)025 (16.)098 (8.780) : (8.777) | (9.508) (17.)911 (21.)048 (21.)103

7kE | -14603 | -14.154 | -15298 i 0.025 0.380 4.501 -24.926 ¢ -18.341 § -21.117

(16.)082 (16.)108 (16.)389 (7.666) | (7.779) | (8.278) (16.)340 (18.)855 (22.)582

B/M | -11.172 : -11421 : -11.695 2.652 2.983 5.744 1.426 6.038 9.019

(10-)664 “0-)665 (”-)953 (3.888) | (3.932) | (4.296) i (5975) | (7.790) i (9.361)

W

3637¢ | 3373* | 3192 i -0018 | -0095 | -0908 | 1585 . 3049 | 11892

(1983) 1 (1.963) i (1.979) | (0.990) : (0.968) : (0.871) i (1.720) : (2331) : (3.648)

-0.349*
*

-0.131 -0.104 -0.150 -0.209 -0.202 -0.298 -0.342 -0.417

E-44Ho
o_L>ofn

(0144) 1 (0142) 1 7(0.127) | (0347) © (0.362) : (0.341) I (0172) : (0226) : (0.314)

ok
e

-0.115 -0.115 -0.112 -0.033 -0.034 0.002 -0.031 -0.043 0.091

0.076) 1 (0.077) 1 (0.081) | (0.041) | (0.041) i (0.035) ¢ (0.071) | (0.077) i (0.082)

Const t 475775 § 169.225 | 175132 1 9.507 5084 : -33.398 i 295.814 ; 193.995 : 119.426

(22392 ¢ (22392 : (231.54 i (100.59 : (102.87 i (109.59 : (207.24 i (239.24 : (279.92
4) 3) 4) 7 4) 2) 7) 8) 4)

Obser
vation 2082 2082 1912 2770 2770 2574 2051 2051 1927
s

r2_w 0.138 0.210 0.216 0.021 0.178 0.174 0.135 0.239 0.220

r2_b 0.000 0.000 0.003 0.013 0.009 0.001 0.000 0.002 0.001

r2_o 0.000 0.000 0.002 0.005 0.000 0.000 0.000 0.002 0.001

=" p<01 ** p<0.05 ** p<0.01"
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o AF7F FostA yElEth o] H2 widEdd dAgd A AR
Mapl Fedel hHFE Fe AgFelA vhehbA ergkoks 4 o)
=
[3 2-10] H& A BAAG, S3d, a6e)
SEE; LS JHyE
(M (2) 3) 4) (5) (6) (7) (8) 9)
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
After | 0928 | 1834* i 1514* i 0897" 1 (5o i o472 i 9701 | 3028% i 3.049%
(0.814) (0.808) i (0.804) | (0.417) i (0417) i (0.422) : (0.447) i (0.899) : (0.687)
Treat 0603 | 0360 : 0527 i 1118 i 1103* | 1.103* | -0726 ; -0.465 : -0198
(0.847) | (0.841) i (0.836) i (0.448) i (0449) i (0.456) : (0.480) i (0.925) i (0.719)
Beta 15639 : 14350 : 14662 i -4522 : -0.806 : -4881 . 0672 : -15616 : -8540
(16.)776 (16.)753 (16.)637 (0628) | (9.804) | (9.683) (18.)284 (22.)198 (22.)546
"%ﬁf)f -10.927 i -11.141 | -11253 i 2329 | 2368 : 3261 | -26.563 | -12.117 | -20.664
(12.947 (12966 i (12.896 : (11.065 i (11229 i (11163 : (16453 i (21125 : (22.097
) ) ) ) ) ) ) ) )
B/M 7891 i 8696 i -8486 . 8336% i 8.051 7860 © -1497 | 6542 i 4360
(9.354) | (9.302) | (9.304) i (4.904) i (4.970) | (4976) : (6.404) i (8:812) | (9.014)
(o]
Eﬁg' 2554 i 2108 i 2300 | 0222 i 0.251 0.153 i 3.243* | 6.884* i 7.479*
(1.884) : (1.876) i (1.873) i (1.158) i (1.167) i (1.124) : (1.786) : (2.788) : (3.535)
o = - - -
Etﬂg 0.208* | -0.174* § -0.200* i g51 | 0059 | 0045 i -0268* | -0269 | -0322
(0.087) | (0.087) i (0.087) i (0.457) i (0494) | (0.464) : (0.160) i (0.251) : (0.215)
515'”% -0.117 i -0.116 | -0.115 i 0013 | 0017 | 0012 i -0.028 | -0.021 i 0016
(0.083) : (0.083) i (0.083) i (0.058) i (0.061) : (0.059) : (0.076) : (0.085) : (0.089)
Confta” 120151 § 127.697 | 128.096 : -43.592 i -47.513 | -53.011 : 301.731 | 78.382 i 177.299
(183.83 : (183.85 i (18276 | (145.94 i (14872 : (14744 (20517 } (25836 : (268.27
7 8) 6) 3) 2) 7 6) 8) 7
Ogg“;‘]rs"a 1796 1796 1796 2362 2362 2362 1766 1766 1766
2w 0143 0231 0210 i 0023 : 0179 ; 0.166 | 0221 0190 ; 0.220
2 b 0003 | 0006 i 0002 i 0012 i 0007 i 0011 0.001 0.003 1 0.002
2o 0002 i 0005 i 0002 i 0005 i 0.001 0.002 : 0.000 ¢ 0001 0.000
= p<0.1 ** p<0.05 ** p<0.01"
[3 2-10]> A 4 MES METFIES 7ITo=2 358 3 F9,
Hgd olFAE A4S Tt Ayolr), ojuf 35 E> Auld &
Fe g eS 3439 vz PasEch w3 MPrES A5
v 7S 1d de o= AMAAsAT. 7hE, 201899 A A&
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20173 9] W]
EREE A T
Treatel 47 frolalA Vet of AL, gt wARd A%
Aol Wzl FHA AMPFE He nulPFel BAsA eokris

As o,

gz 42 a2 oAl g2 &7
(1) (2) (3) “4) (5) (6) (7) (8) 9)
Y1l Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
After | 0967" 1 0335 i q053% | 0361 ; 139271 13521 5594 ¢ q667++ i 1.088*
(0497) T (0480) T (0575) T (0393) T (0428) T (0428) T (0.567) T (0.648) T (0.600)
Treat | 0.985% i 1336% i 1557+ | 0.885% | 0613 | 0613 | 0683 : 0608 | 0664
0575) T7(0560) " (0609) | (0428) T (0457) ¢ (0457) 1 (0.611) | (0.689) | (0.642)
Beta | 290521 122321 7313 | 16038 | 10125 | 10.125 ; 14225 i 7.288 | 9667
(16536 (16952 ¢ (18601 ¢ (10746 (11651 & (11651 1 (18029 ¢ (17075 (17.029
) ) ) ) ) ) ) ) )
"géf)f 8741 | 6605 | 4088 | 6492 | 4438 | 4438 | 0728 i -0079 i 0629
(i 8.)960 a 9.)21 5 (20.)61 8 0230) | (9108 | (9108) (14.)460 (14.)31 5 (14.)1 13
B/M 101257 8106 6433 67344490 4490 T 71637 6544 1 6,078
©155) (8129 T (8476) T 703) T 4992) T (4992) T (8877 T (8909) | (8:687)
o
Qtl,ﬁg' 2245 | 3618 | 3790 : -0852 i -1184 | -1.184 ; 3398 i 2407 : 2637
(1653) 2316 ey T A AaT) T Asaa) A0y T 2278) T (1952) T (2.024)
o= _ -
Eﬁlg 20169 | -0061 i -0014 i -0351* | 041371 -0413" ' 5499 © 0130 i 0067
(0187) 7 (0486) T (0.194) T (0182) T (0208) ¢ (0.208) T (0.457) T (0435) 1 (0.403)
okl | 0033 | 002 | 0014 | 0011 | 0007 | ooo7 | “O315" i -0296% ¢ 0301
0.075) (0087 T (0.083) T (0028) T (0026) ¢ (0.026) ¢ (0.098) | (0.089) | (0.097)
Consta | -112.97 | 12173 | 96188 | -77.274 | -36.530 | -36.530 | -64.313 | -50.868 | -61.082
(25256 (25427 T (27248 T A18.97 (17854 (11854 ¢ (1932271 (19229 (189.26
1) 2) 1) 7) 4) 4) 0) 2) 1)
Obser
vation | 1302 | 1302 | 1302 | 2594 2594 | 2594 i 2028 i 2028 : 2028
S
w0037 0447 0236 T 0025 084 0484 0,091 T 0247 T 0201
b 70031 70000 T 0000 0003 0,004 0,004 0,000 0,000 0,000
2o 70014 0000 T 0000 0001 0,005 0,005 0,000 0,000 ¢ 0,000
="* p<0.1 ** p<0.05 *** p<0.01"
[ 2-11]12 AA B4 AZS Ade v Fd s wgda 7 ofF
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A A At Treatd o Al Z5 1) 0985+, 2 z
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Stk el grashs Aol FAREe] N WAty delA
itk AgolAE £2303 Jde] EAIS] WEolth e w4
(1), (2), Q)8 ZYPAN Treate] A57H frolstl e & ek (4

A2 2015; AER 9], 2017; A3, A4, 2016)
=4, =43 dAz B Hes wWdao] ARy A AP A
NGB AFE FA7IGel 2529 WEsb et Treatd] AGE
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Analyzing the Inefficiencies of Korea's

Non-transparent Dividend System?:

A Panel Difference-in—Difference Approach
on KOSDAQ Pre and Post-Disclosure Companies!?)

Korea’s dividend system displays two notable characteristics,
which have raised concerns regarding their impact on market
efficiency. Firstly, the system lacks transparency as the
ex—dividend date occurs without prior knowledge of the dividend
amount. Secondly, the majority of companies have the same
ex—dividend dates. Consequently, the difference between
dividends and ex-dividend prices can be significantly larger in
the Korean stock market compared to other countries.

This paper employs a Panel Difference-in—Differences analysis
on pre and post-disclosure companies listed in the KOSDAQ
market to shed light on these inefficiencies. The analysis reveals
that the stock returns of post-disclosure companies are
approximately 0.9% points higher on the ex-dividend date
compared to pre—disclosure companies. These findings suggest
that the current Korean dividend system is contributing to

inefficiencies in the stock market.

Keyword : Ex-Dividend Date, Anomaly, Treatment Effect

Analysis, Panel Difference-in—Difference

12) This paper was supported by the Ministry of Education and the National
Research Foundation of Korea.
(Grant No.: 2018H1A2A1060788, Researcher No.: 11732008)

~ 114 - "':l‘\-_i _'\a.l_'\-'_ 1'_;: -z |



Sk Esr ©
~ HT_ 0 ~ X )
= R G
= -9 X g
@ e 2FwEw
= N —
7l o 5 D ajo X ol
X ~n 9 = ~
HT._ s ,_ﬂa G N To ,DrL <0
‘WI.._ . _U\ %o o ‘mw.‘_ Eﬁ B
L N NUB o aF i
_ =z 2ol SN R
o I < NM oo o N 3
~ o o ?NEMMME ) T
) ) Ja ) 0
M -
; i B
U o e T
—_ — T f— -
~N - @ TElag3 @
o 0 \M/ r R ® e ol
T B KK o~ o
Ay ] O mwhaﬁﬁﬁAﬂ =3
0 —_ O = <
H_ﬂ_ N « mIMV Mo o T 20 wom\ T
= =
w o - 5
1_._A.o £ @ M_ﬂ_m R w_/ro P
o ;In.ﬂ i & AN —_ =~
= ° W B TN
T N I S
X S T N2 il
AN QW oo = ¥
63 ~ . B . -
LC N = N ﬂl
o AT ey
—_— o < X
N o m BR
o @ w ook B

E

S|
~

o}t

-
R

A &

. ©]

ol %t

:11732008)
2a9s M A A

=13

o
2 ©

%

e

3L

X

e

- 115 -

of ‘HEA

«

A

FA7tEAN, okRE 714, SAFEHAEHE, A

g 2o T

%:2018H1A2A1060788, (KRIA T2

- B
L 1

o
RLE
il

(A

14) 2 =82 20229 wEAQT

13) # =

F 9.0l



&
Aggn-A

-

o

ol E
E ©x
15 74T o
= A}
&

<

[e]

Zﬂl;‘(—”i/ﬂi

&._o%
= mﬂmxo#
= —
RQM,%;% zloowgﬂl
foﬂdlﬂﬂ_/ﬂ.” — ] < o
= O o A1r17r§i o
Ao B = = o iela Wy o W
‘D_V,LID__AAU ~ ~ 1: k3
o mx D T N o)/ N T o ol
B oo o = Ho oqorhos,
mﬂ}ozzo] kmﬂ}ﬁﬁJ i3 1%):;),
1_._6%030014_/” %ood.u”ﬂ!%ﬂ ﬂr.anMom_/u
© ¥ o5 25 B LI =y oo % = o g
< = g < ° 2 ,%EMNA wa ,S_%M
= L < K n_rm:ﬂ R ]%Hdl oF
ﬁ%xﬂnwﬁ tﬂ%mﬂmﬁ1 ﬂ141rpr B
N 912230 = drdoo n7.u»E R
o o S K = Ao = U | o B X T P
= 5E L2 o o Mw T X SN T OE &
ﬂﬂﬂa_ﬂ mﬁoﬂ;ﬂnﬂﬂ7 %@ iwo%%
> 4 or o g T 5A R w2 wr o ¥ E
Rt e o I o= B L T
r = ) R Ho B ;o X o &
== N S X o e T T K
T % = = ™ = T o T ERE
et ﬂArOU %mu N dﬂﬂ]../!ﬂqo 7,.;.._ JAO‘I_,_AIEO ”.AETW
% T < 2 T 5%%4%}% m?Hoe%u
_,omu@.nndr.nn ﬂwm_/uﬂmkaoUlo %JSE W ® g
maﬂ%w%ly o G il . v xR R
N om o P ¢ 0 117r?$ L w0 4 ﬂaL%A%ﬂoz
ﬂn_xﬂ_/ < E%ﬂﬂ @rmﬁﬂoﬂﬁ o
o T o s o o %ﬁ = R T ol N
3 1zo_zkd| %Eiﬂﬂﬂ ?HTAEA =)
T o N i = HO o ar
Mo s Hfr\,_u”o‘l,._f H_.EJIJLI_l
Eﬂ] Eﬁaf e lo_l_o o Wmﬁa_bﬁwﬂi
= N o7 _— = _ X J o1 o o =
o#7mﬂ = o 7x1rafL ol jall o o
o BT S T T X 4 X E = % g S B o %
2l ovliﬁaﬂao MHTVWWI@ = ZHTﬁauum,é
O#O _ JU O —_ . ,A ) O# ﬂ il Oﬁe w N= Z.O
> _ioﬁﬁﬂoymw,ﬁmoﬂom %0 <x%2mﬂ7o
*Ewomﬁwﬂrho&ofému mﬂmu%UE .
o S 9 w 0 -~ o =0 i T T
=R = W S o
g _:}Q AXL;MMW
my Eali_—o dﬂ%ﬂﬁlo}x
Qem;oﬂ] M_; o RS
AGAGN ﬂ_aﬁﬂlwofrﬁ
7‘D.vnm0ﬂo1_ %Lﬂuuf o))
EOHLL‘lFDﬁOHJIL
_/O‘I__/F__OE
o
_«OT

e '|- =

-]

2] <

Le )

- 116 -

= o

o} 3]

-

o

!
7F Fhe u}

°©

AN

A

e

Skm(54
7)) okl
boll & A



oluE 7}

1
T

o]

AME= JddHHA e

*h B A=

W W T w W TRTRT TR T
T0 =T AR BN VR T
w %faﬂ.%? "M 0 = o B =
~ —_— . —~
ofp < m ra ofn < g Ho T o Mﬁ o
i I T~ BIR- CRP ©
- DT E = LS o M mo% il
CTRrr gz drF i o
3 s ¥ ® T gme=b T
L NF N ) QN 2y oo
T o o . I = B TN
R FRFTagD ™S T gy wR
%O Bom Ho Pow Mo oo ook F —
X NHMH O g0 L == O s I ooE
) o=t T BT Mg DRk %oy
o ° N, RN TR o o N o
= X EERRRE e g el _m I F
= B oo = = Wy Ao ~
Mo ﬁm%mwhtﬁmmﬁﬂ%fiz% N Ho
> & o X BT X .7 N
o 4 2FFw L T L ey xR
® e TR T U i I A
> Rty o T XK o %o om0 = o
i = B R OPT Lo T S o B L
o0 X ¥ .,o,_ﬂo;@lw_.mroqaf <8 o e
H mr ~ o X0 o N mr L % mﬁ ~
T Ho e - PN g WX TRk R
~ = w o D T o S0 T oo o= ~o
T 2 RPfargawPiog ez TF
o =g L oy e %ﬂ%s%ﬂ7ﬂr%mﬁ
]O#E —I—| LLGXO.T ,‘%E 1.|\ o~ )AﬂUJmO
Nz o T F 2 gmx % g W& Be
~ B gl 8 % RO a0 T X .1,_0H_ N T o %o
L. o P PR S TEALT Sy
"0 TV M o o <2 R 2 s o T o ] o
5w -, T By g e B
EA [a\] H;l ol B vaa o ol CGS ‘UF o o] EE ‘ul e
ol = T o BB R~ 5T RO OB R oM T o
TR 3 W PR DR HE TS

1]-'

& ]

o]

]

(e}

> o)

]
Ly

-

o
HIE O 2

=

=

A=
2] <

o3

A

]_

&
A, A AN,

E

2 79 N FES
e 2] 1] (47)), EEH](137]),

)

=
=

AFH]

3L 3L
O O

o=
-
o
<)

=
xlXHJ

=g
==

1
= [e)
FEO

y hl

[e]

6171<]

6174

o) ) v

ol A

3L 3L

[
[e)

.

Ly
-

A ZHTN)
- 117 -

1=1 NN
=

A 91(2018), KBH 41574 9 A7 2:(2019)
7141

7F A

o
.

9l

Uz N FgE
ol

A

(1271)
%

=]
R
AR

T
=

=

3L 5L
o O
il

=
Wi,

T 0]
=
KeX
o=
KeX

=

ol A
dul, Zhakul

Bl

OLE

T

HSA Tt

16) 2007 29

o,
Fet

e ol4E 2](2006),

°©

i<

o

7N
A4 (2370), 71 AAHE9N), 2 wre] FFu|3A), 71e FAR @A), 2HEH¥6),

=

2} A]
71eF ¥-&-(171)

4]
e,

aL

o

ZHTA)

15)



o WeE XH??} i‘ffﬂé}x} ejzie] A
4 olAE WA A7|=A A= GHEALS] TR 18- A=Al 5o &
FA7HE ATHo R FIEATE 18 EA AEE 20199 1€ F
T BYAUE eEES V1 w20 2 RZHOM) A & (62
) R RO FEo= vl gkl

o Z2 s EAA SHEAMAE 20219 12958 AFGAF &
of BFAVHE Ao Ul Yk o] FollA 2022
249 F/HE A= 247 4247 B AT T4 E4 Ul He A9

i
N

[ 3-1] A7t SMAE A
T Ax ik
19779 | FE S 27 AEA A
o | 19809 Rl FAAE ANATAZ WG], FAE Thh Sate
=% Bt Al gk AR
1T o pud -
T 19 oy geg w0 F4ugAE A4 20 24
W g | E%7F 404 Ad A
T [- 9897 0% FENF FA) U B =3
ol gul A& A, MWWI %“Jﬂ %—711
200506 | EF7t /z}ff}xﬂ ZHE?J
=9 000600 | @AE AEAE, eBEe & e oA BEt 5 A9
A7 o7y | TR AW, BEL B Fa9 4R
212 z3E0n, anan =
AEA BEFA7E ssE 280
407051 nepmaon), BEasHe0 B
17) 2012:d 39 F@olste £Fd7bs A 617 F=olA 127 dFor HA4aHA=
o, 7 gEe @Au @A), FTAGA), @A), Z1E waa)elth o FdA
ERAZ A48 5o FAbE A FEFAA FAHAY FEo|lont, A
A

PR 3R TAGES 2AHAT 2 A0, BEA}

- 118 - ,-:'A -:“.':I- 1_” 'ch]I_



| s | 2T ¥, BFAN AGE F&
@5 Y- zrazm wzan 3=
Ga [ oo | REd A%, daFd gFds T A4
A7) P wwazn, won) 3=
ot | 8 FEAAS, F e AR
P |- szFu A 2R 610 o4 B2 3
AAEA T, BRI 30
VO o s AT, 38 1) AT, B 11 AT
. EAY A%, 3359 2} 24T 940
S 00| D s, ma0) w2
;& SHEA 2447370 A%
;]7] 202112 | (YZd 49A 23 F 3470 AT A9A)
- EAzAL), ARADY, BEUA 2 o) 247 T
s | SHEA AF-AATHT R A42) EFAA 2
Y| Adat 6, AAzHA5 107) BE
e | SHEA o BEA G g e 89A) EFAA T
497} 6170, AAZH A 107 B2

A 2 & SHEAS £FA7 FANA 27
SHEAI A #Fa7bE FA% A 20219 1290] Aol ohith. 3}
A olgu @Al MeAg Ad, SHIAE B9 THAe RRAtE T

A% uh vk E@ SHEAE 201290] ofn] E dgolN BAgdow
]

fo

A AR REFEARJAS] BFATE 127 FES SN

adel s matehal, 2021 1295 AlFE EdA7eON AR v
o 22 Aol 54

A, B3 A7kt AAAVE AdEdAA TR A E
H 2ddrbe TARE Al ofdel FAEA AbE g drrAd

L m
=
=
ol
1o
i
Y
Y
)
=
12
.

-

A glelA AFH AA PRI BANAE g RS Foldl @

B ERlA BAsD Qi AR avks ojud AdguE g 4

A

1 & -1
- 119 - Al = L



o

i

Aol

A2 ofe] 2
#e] ofo] sy

&
ol A

]

I
fus

o

s}
of

]

Kl

al
wol, 1%
&

4 B 73 A

Al A& AL

S

1
T

]
=

dA =
Alolet. o

fus
=

o

] 4w 9 Aol

A 2H A

18
=
\=4
i

7W7k A FAE Azl opuet, ‘e o gutul F ) H
3] 3274

Fd, oiEF 300-400

Vs

[<]

ul
=

7} 7+

ol A H A A =71
2 71F A (reference point)e] W3}l AZ o] 9t}

Ry

|

&
4]
9
o
=

S

oo B ~NH o IR T FE J oy o
Py ¥ g BT T B
X T KR T
A= B r o) o FoN _JW/T\ dnmj_o
Wy ® o TR Y W M 3 B
b w 1A,A‘o|ﬂ1:1kl_ "
M Pws YT %% X Ao A
W bt RAt oW B
wrs ®wr T e & o
= wo o Moy e e oo A
FRE LBTREC P
JEN.. o — X oy )
ﬂxﬂdr.%mﬂd dlmjmﬂ. mm%X
L < g
X or  — =
._u_XILtﬂﬂ_.ulﬁT.DrWﬂAl © ﬂ/lﬂ Mmﬂv%
wn 5P ~ —_ —_
Ewaﬁ,ﬁﬂmmeﬁ7ﬂ,m fo K
v L#Lxﬁf‘ul%omrﬂ:w‘wmmlq .ﬂ” mwunm:_
Faon e RE RN oo g q4 5T
y T i = 0
a U oo T "N o W R ] ~ T & o
S R PP C: R B N R C N
— = q‘l_l o M . v 1
N 0 = o o 0 B X TR ol _:ALE
o I S = 2o o Bl . o
do H S P o Aol
J-o‘ulglo MOL:.L ~o TO TO Eo]
XJIMIFMﬂ | .Xoﬁx._cl L.m—Oﬂl Y
I T Lol = U YR
T s ™ pa® (O
i o S T om oy o Ho = o = n Wm oﬁ o
1E283RECeR08 Rroi
f — o~
TrtilglirciTy  Boid
3 = ©
XMH%M%WMQﬂ%%% ® BN
B N = O O 90 X T o, W H
AR om PR N oI ok N Vo 4

obM A At

=

52

- 120 -

8741 /1,070 A Al i) o] 1 5

18) ZatefuetEd el Fgoe ¢ 23S FHIH 1
o] ml&(




_\—)}

E’X] ?_]

E

o] 2 A H

=
o

DZ], \}A
= R o
bt

}\] X]‘ﬁl

= 9
}\q. 20004 ] =
=

A

11

1

=

[=]

’ A-I = I‘_”

Mm % 3
M (S ) w1
Gl o) —
o - = P
L =TT X e
~ ¥ x £¢4EA4 -
N R : s ea X Wl B | %
ymaﬂ ﬂ%L%ml Tl % = - |
5 X
ol ~ s il o 1W * 9 o & L9 Jo |2
_— — A o AR g = || = N =S B |
B o R > = ©°° o~ Yy | oo %5( [T
ﬂm_)rmﬁ_ ) ol‘wura o ~ R 0(n18zm S EA = ¥
— ~ f r a‘._ Lf Nk —_ = K_u zm, <t Z., L o -
il & G i | = E= e o =)
— -~ - o o In ol N o X E,rol oy D mEmErO.,.r 7 S
X < E_ e o =0 %O - — S = - Rl 234_“7_2 N
}Eoﬂ ﬂqﬂmr%_/ " 5 < szmm>55 10&@%&
il zodl_nr}xﬂ . % zmm%%M)EEPm =
ﬂ;,qo\wwﬁTﬂm - fpilefitaz).
M < = % 50 B _ mjﬂlﬁv_i 22%%@? "
ﬂuro_/muflﬁ _ ~ | ﬂ%e @9.°
—_ 1_ —_ —_~ ~ ;01_ —_ — ey .mﬂ ~ ﬂ_.\ﬂ — ™o
= W = > T S m%_ 2 5 SRELe Mo s |® - B
Lf%w#oqﬂiﬁo & ;s gz | e Bl
= T T Tom o n = | * Sl 5 [ <
ﬂ_OI ~ ._ﬁo s 0 my _.E 1@: % i o ﬂ/u.._&_w o mo MO
ﬁ? A X o _émmro > S ¥
~ o e =3 o _ (S o | W
_ZTZ?,/OMT%%W]» | R
[ oD = ° - S X
o X ﬂ% W M . T ok NS N »
—_ X —
0 ~ ,urm i @ — ‘mW &N X
= 3 TJ | A e}
=0 s e 5 00 T — Lo
mmww%w>%87q BT
- 0S ~ Q o5 . . = rlva
zrﬁﬂmw@%h@qdﬂ Bl BT
| M.A — 0O =0 X
oy mle T T 50 5 0 n N
~ - o S = W OF N R
= ny ) S g 7 N —
o B %A — N X | A
%Eanquoam s
o e T [e g oV o
< B T ~ o
o N o O
= o A /

- 121 -




FRHAA | (201249 71=)
4 = of 79] 277 21(2015¢
Aaaa | 72T A0
54)
ok 3] 73 e ] ) e
& 2 A A o 1791 8wk (2023
54)
HAojAlgh | 59m'= o] F A5, vl 3d
713k Bdm'= oA, A 19
wopqlsp | 20224 29 249
g (B Aol ME 20224
o 3 E_7Hi 7]_25].)

[3£ 3-3]

127) &30l F/ie Zlejth,

oA T FEES ATHoR FT Ao

& SHEAPIA 3718 e

A A7) ol del A o

ol mF FRE o Fe] Ay I3
TAY AR A BFF) (=R Y-
E gB5e ¥EUA 14n FF (AW
o A% weE A 9/melt

(% 3-31% Awnw, wue 7%
), 202211 (15297 D)ol el A

), 20224 (176.5%F
), 2022(329.4%F H)o 2 2013l FHE FFL7EF 2022 oAb

B AA AT 221% 7HEF =9k

A 7Fol | 202213 2%011 %‘7]]% yele A

Fhol). wEhal 202219 2
B vhoe] AEE o Y.

T 5
4 Hm)e Zleor AEEA

o)
o). FF7te) %%ﬂHE %BWB%SW
3

[ 3-3] Ad@drae] 2Fa7F SRS @aaa 1am o4, g9 29/m)
gu EFAT S AN e B} SAAA

- 20139 79 - 202 29

L8 F3714 1,681 L&AH] 1,135

2.71%ko1 % 270 28 AT 46

3.715F 2 H] & 14 3.2/4v) 179

BRI 4.718HA A A m) %

5.0] 5t An] 0
- 122 - A 2t



=

=

3}

7bENel &

1

3

-

%

1=
=2, «

7 E#AAES Aol ohrte 7]

2o o
- 123 -

E

o}

-

R

H71 21si A

°

-
= R 50 X
[op} ol <t || > o oR .l
=|o|elz| |BS|z|s6 85|00 0 18l=E] & B 8| T < W
— | — — o = A= Eo - S
LA oo T N
- il
B " % gt
Rl E I .
st O
)]ﬁa% E.t _foL ‘UF o
z 3 RIS w7 o % T
o |=Z|Z|Z(E|_|% T XE | E i e L9 meox
=wl®E| [ZREFEZEE] T o] | T || e TR W
=||E | Holdol ok = |5y A o= TS T E = Mo A}
e el = ~ || || B (] = | LT e e X o
5| K| T RN G e S I G =S LAETIGN il wro N M of
IR EC R R T ®S&E | 7 G = ® o
i o3 ] O oy w X
o) — /:\]ELEﬁ E+o 0 N ‘H_Oi
ﬂﬂl&oﬂo # HT._ OE =0
i R
N o Al <
rz2 Tu e
=S lof o 0 =
210|825 = g 2 Se o
&) lymwmmﬂnﬂm Q9 S| 5 < W o o W o 2
— — [3\] I Mo M & = o S
N~ Mo o N
KX = oay
~| AL )A
FE o L
0 —~
_ T mmwtﬂ N o B 1Ur_| L
— 4| E i = e H N Y
f < === N = ol ~ v T
e o =% By T
| A I e e ol e N 1 I Ho Fo & ® om = ol
Nl ks x P T T e I e
| NN T o g b N
™los 2.7 LMAV — B/ LU
- %o LU
== R pr ~
Ma o =7 A B w0 N
—_
e N N 3 TR

=]
14



g~ o)) o o T R g o H o o ~ % T o w2 %
i Mﬁ m@ - T g _- = o R urd do Mﬁ M./u m 70 = NS
o 90 < ° T R o ~ mh T N o0 L S p— -
o I He%mmm He%oqq%ﬂo ﬂ&%},v%ﬂﬂ
- o EE W & P X MBE yw
L A KT E LT AaR TR
N Eo T EO Lt [ B T ol Ot ﬂAJv o OF -~
Lo o S N e W oF o o
W o T Ny T o= W W=y . %0 AT
woo o ® N NOT W g s Tomo=n T WE B
W TN T T ELREPE ﬂ@mﬁﬂ%%ﬂmﬂw_h
~X 50 =0 b 0 o~ T 0
o W wm < MI wm wa _%ﬂc MWH Jy o ju_ o = uL. O e N }/o
E . N N <) 55 Ho o q o W o gl HM M
= AT o= h = = X m N = m o K9P
ﬂ_,A_H ,L:Lﬂﬂ Xr K ﬂﬂ‘tﬂ_/_/_ HﬁE,\WO#E;OLLOL,I‘lrL
= T o = 100 = 0 ~ Jo m=n o ®m
I ST s O po R B R T O QTN
UA,_ﬂ_mﬁLawm_wmﬁy]u_xonﬂ oo °° R = No
TR T T E L e F LW o oo m
~ LON —_—

PP g MR T EEL L ANTREW TR
o R o W oo W SR B T o oo
o . O T T o S

O#E.anq‘mvlﬂx_lnbt ‘mﬂﬂﬂ Oa ~ 0 ll_l
A To- X To- I+ of T o Y ~
3 M Em = 4 dr = ® 5 0T m_% A_V/_M M]oL u R % R . T o o
_ 1 X = o~ _ —_
k) T Mo = J = m oy z]o Wrm P_l Mﬂ =) of T Ho Ny o ~ = 0
o B = e SR o@ui_sﬁ%ﬂw 2 fo By
mT g AL E S e b xyx T T g T
Ty L LN Raew , BTN ST L
El = N = PEXELRE PE — 2 9 — I S 5
e LR T ML LT RT LN BN g Wy M
m g L Xk o F Ho DN T g g o0 X ol ¥
1%Eﬂ%%ﬂMﬁr%W%w@mfzom(ﬂ%%%_o@Wmﬂﬂ
ﬂﬂmﬁ,%%n%,ﬁfr? il xi%ﬁa_m@w&
PrxP sz iley 2 Isxs et NF
° R Ho DI N TE O R RN AR WT T T

11

]

=1

> 1

2] <

o] 4 31%, A

s A4 AAZ olF @, &

7}

o o
47
- 124 -

=

=

E

7}

wol wEgl A7t A A

)

AN

Q

A}

1}

%1 kol

=

=]

1
o

e R
of = 56%°ll
o]’ 2](2006)



=

=

el

7]k

JO% Z.L
Ee.._ )
o= g\ampﬁ
o Nﬂ_z; m
T » mOémTMmc Mo T B
 BK ,ﬁi“é ﬂ_nﬂzuk
= =T " = b X = A
@udr. _ﬂrur, T Gl %o.ﬂﬂe
meﬂogmﬂﬁio_ ﬂﬂ%@ @aﬂ.%%%i
;_U ~ i N ) .o M e N 4n BL il Mo
dn.ﬁo71rULkﬁ%Ur§1moW }oﬂwm71€ﬂﬂlo(
L#L_/ULOO‘I@MUEHHXO#E 71%Oa1wlﬁ,lo_llr
o M Ak X = o X T T B
lurmwrﬁﬂEaumﬂzoxmr MﬁKHﬂ%QM
A Afmuﬂ.@,| N p XAk 9L N
q Ot 3 io ‘Dr ~ O#E ﬂAlO 1 m \Nﬂ EO EO E.Tu W T ji m
meaﬁ%mazonmﬂﬂuﬁet ) A ﬂn7n%12_s
11T m P T 4%5@%@%@
ﬂ@%@gapﬁ%yﬁ@%ap ﬂ%uﬂﬂmﬂ
ﬂﬁ_mn_rmﬂ.__.LWLn_rmmA Aﬁ_owo ﬂlﬂr@ Al W ™
ﬂeﬂ}wmmmmfdrimnk muﬂ%%gnun%%
Mﬂﬂmxgmgﬁ;g_ﬂvnw 7062.@&%@
UNL 1rﬂs7%0tﬂwll.%onﬁ Noréﬂfq%dﬂuﬂo
whaﬁmﬂAﬂnﬂzo %@rb%7 ogﬂeﬂmm 1@1L
OO@OOEOEA;J'EM]FOO EO — \I;Oﬂ__lm‘l\l_l7
e Tt S 9Ty o T T o G
- ﬂoLﬂoﬁagﬂo@%ﬂﬁ,mmw Ofoﬁ@@ﬁmz@wﬂﬂ
}~QHI5L%_HH@OMﬂ% £ & N B
s &&om«ﬁﬂﬂa@%ﬁrﬁ S uﬁ%wﬁ,,ﬁ%
oﬂdﬂlﬁ. EL }.ﬂLM _E%lot Ezﬂvxm
Hf,ﬂmhﬂ@;%Amrké }Liw@%%yﬁvm
,m.,_ﬂwoK,Ea7o ﬁﬂ;&oli _A.,o,_HL oEo,A]L.
B 7ﬁ}gg1 N i o B He <N
}qor%z}xw%%frkako @.%?i] Ho o
sn7nl1o1srur%mﬂ,41w1n7no He.ur7yo ®
.f::@% ;ﬂpjﬁ% _fiwoﬂvqné1
zﬂdibto_a@ = qeu.ﬂa¢% omﬁﬂ,;
= o W xdEEnTm%Eo
Ao#aw«cﬂh 4@.LHF.6TQW%_MIM
—_— Mﬂﬂa o ™ io
ﬂimeMm_/MSJmﬁmuzo
X_zAmn_tW@.l
™ %o B
NN

-c.I '|- =

-]

2] <

pys E]—

o3

ot

e}
- 125 -

e
(e}

1

9
yul

O] X]-

-

oo A
Ao

o

=

oA et

Q.

[€)

2] :K-apt)



U o B W=
P ! N \Alvﬂ o
=t~ Ay R MR gl e o
= | FE X "2
= P oW i W L i
Sl TS NG ;
Ho 1| xQ B S| B~ 3
= W ok 5 X M T
~N L
SIS =~ opy Ny ° ? W_ g ) H
_ ﬂ_,NH \_ﬂui ,.U..u“ ‘q_OI ﬂﬁ HT._ i) 2 EHH M
do % BT T 5 A ° :
oy oo B om ™ {
EO H_A| ME H N [ya) R 5 e
# Do o MM &\, -
= ol ) m N MR o) Wm o e
/ —r = i
o i % 5 oo N of i MA_. Y b3 A
Mo =] X o 90 o Gl - :
o N N el s =
ra ‘UI o = HT._ ,ﬂl —_
N ‘Dro ﬂul < = ~ — =0 OL
= BRX < T MF N ~
< e il o N m X X - "
Tos . W o AT & "
R R RN N :
X T B o %Mﬂ@% i ek g i
_ 1o N o = it Bre i 9
N ‘E wﬁuo T o= it 0 2o o= [=1 s o s 7
S S I N T N
o ] 7E AT 0 — & 5
., X ] o m —
o o —_ [ T ~o N R\ 5
fari D 1 ) =T oo X = N » : 7
~ X M = N3 oo B
5 A o T "om BT ™
woe TSR e o H M
o X <X T ol - T o0 —
o n ~ " m = Mg 3 = X
S R LR =
LT R T F X
o ‘wﬂ E-ﬁ 4 0 0 Hﬂ . T q H
Boa v X 5 9 W N oF £
= G~ o < FAS N

% 7):9}9}
W7 2km(17

o=




M), 3km(3370), 4km(467K), Skm(5470) el Al o}vE @A EZ
A= A
g, E AFddM = AA 37 A4S FE ARE FHsAT AA,

KBl A ofnte gAd viu 7kAl Al () 2 A

A1 SAFFELHESCM) 474120
SCM< FH 7 (donor pool)ell XZgEo &= AMZE ZS| 2]
7teB@tste] A t&she tlxds dF3AHoR FAE EAle)
W ol Abadie and Gardeazabal(2003)°] o]s] =S 7t :
Aol Aol o thEy e AR s AABs7] e A

Goll A F= AREH I St
SCM9 zsde= a3 2 WA, SCM= E3A Tstels @2
7, (B A X E3HATET) o] th.

n= Y, — Yy (1)
o] 7] Y] &= AR to] A A (treatment)E S we] 23} (outcome)

olal, VY& Aol AXNE A ke 7HdH el A3 (counter-factual)

’

el Ang o) olu V& B
Abgstd HAR BAls #EER e Yotk SCMME o #e

’

N

olm® I L Y=

20) ¥ A& Abadie, Gardeazabal (2003), Abadie et al. (2010), Abadie et al. (2011),

Abadie et al. (2015), Abadie (2021)E nlelo 2 zAd 514 o).

- 127 - A 2T} =1



'E Qg HoR wtEo U= FAdS AEty] A, o] ZedAE o
@ 2](2)¢] LFM(Linear Factor Model)s 74 gttt LFM-& A}3] 780
A ARSI e AP RG] g Akl FEjolntzh

olAl, AHE ZtEAHY W= (wz,wg_‘w&...,w(ﬁ w ) 7F EAHA,
21(3)el ARk ZPgsiEAk A4 A jE 23..J117HA 4
st FEI(JMNY AFHEE ougth stHA Tis AA IV 5
NA HAgE W AHS ustt. F Tt AHE We 7 A0t
o A YaE FAE Yas TdsA e FTE MEUEAE oA
st} Al Eeld, A(3)2 TR 2o e JAY dAE WE
g8t HHds] 7tFEHtstd, 171, 271, 371, ., Iy71el sidsle v,

(HA ] A3hE deFom wtsojd & dves s S

AN

21) Abadie (2021)°] @2 VARE A% SCMS 2 &3 4 glth

- 128 - 34 _, - 1_'.]i [

l



-1
Z )‘;z/\n) )‘/9 (Sjs ST ) VV]Y( &y ) (4>

@)= AAE TA %S W] A Ya SCMe S8iA dA

Ty
9 Yo ARG udth o] 714 Abadie et al. (2010)2 YA\, 0] H

n=1
Solgidoela, 17158 Ty 7k 9] 7]3ke] F&38] Aud A(4)7F 0o.=

FEUTE S FRAAGD F, AAT AEANE W G o}

J+1
95 o, A8 dET N WY,E v 38% dagel 2
i=2
otk
oA A& WEIE ARG AFANE WE Rohhol k. At
@& A WFANE We EASA Witk delth talel 4
3)e A 2T E W ol i A
Abadie 2020 the BAE BN /HEA My WE 2R AL
5 9

AA, AA do]E] = Training Sets, Validation Sets, Test Setso & &
=

k 1/2
| 2 =24 W| = Z vy, <Zhl Wy Ly T v _wJ+lth+l>2 (5)

=1
EA, Training Setsoll A& ¢4 #EE /MEQRA@)WHS &8
A FHRFE FASHA wheth A G)AdA Z2 AR BEE )

Had@AZE&4E 55 drsta, 42 FERILE(/Ne] BFEd

22) SCMel & #Eal7] gaAE AT Fuee WAe ¢
olof @i A 4 712 3

°
=
QF %U‘r Z, SCM2 Hlud A=A &2 7|3k Fetoll 1RE

-~ 129 - A 21



1,
ro,
filo
lo
h=)
rob
ﬂ
o
fHU

1 4-2W] 9 Ehorm& % f2e=
 Pat vk 4e welEd
A B TR AL, 4G 25 4 BEAA S vF £

1% & SOMANE & BARTLE 42 /12 £

A, AG)E AR W ol uiE paiAE Zlo] ofyr) oz
Wel gigk J7lel A4S ds 5 d& ok o= A dAldAM=
B V= v)E FEbA RA7) el

o A4 Ve #EE PR a0 EdEH A= kWY ®Ma(d A

| Y, — Y, W| = MSPE = Z(Y1t_w2(V)Y2t_ T wJ+1(V)YJ+1t)2 (6)

=

AA, Validation SetsollAl Y#bs AF&3lAl A
A HET A6)NAM Y& AATY F(FEeETArd el KBA Al el aL
V& FHRHIEY YHFEFEY KBAADoH 46)S FaA HZAa
SAWMRES] ThEA VE G Ha, o] e oAl A (B ¥olA TR
F 7beA We QA "k 199, AR dgete 3
EATE A5 F A Ak
2, AATH FdE FATE vasiA] A EZde] A7]E A

7] 1 Abadie (2021)7} Alekst SCMe] 2714 EAS A w3+

1A, AG)NA || 2, -2, W] & A2sE o $4 AAEH FRT
o #aE AEed Zus FAEA wsE Age Faeth e,
A6)l A MSPES #2818 o= 273 Fu
AELQ p= FAE BEE A4S FaatA g9 ol SCMe 2

+

- 130 - A L))



G ol

=4, 9 J*V*f% sl A TetAl He ZFsAHEE Wele A7) Aok
o] F-ytxlo] Qlt} o] AS FAH Y#ke Convex Hull o ¢ = &4A
HolM, 1 '5H”°] gols| x| A Hr} E3 Lasso B¥eo A9-xd it
F AZ2E9 JHFAE 09 ;e Z2A "Bk

Al s wy fwy +otw,, =1, 0w, <1, j=2.3,.,J+1 (7

<A A3 A AL AEstH e Aok >
1. A=A dlo]¥E Training, Validation, Test Sets® 2 3%
2. Training Setselld 2(5)% Eajx MZF 7tsA59] #44 W)

Mo
rob
v}

Validation SetsolA] 2(6)S E3A TAH QEecl 71EX
,,,,, v )RS AFE g

4. oA T3k V= (Upvz ) oAl A (5)el ) ¢ &

W= (’lUQ, wg.--,w(]_kl), % )\]‘is]’l:}'

5. AellA & WE A3k V] (counter—factual) & 4k o},

} AFAA AN

é
o°"

[} = 3 B y [e] =75
Aolo] ofste A4 FAol GF& T Aol

, H ohEell A7 g E e, ofv]
FdEol e ofgE AlAe FEFE F= Aotk & AT 4
ShaL Sl b ARRl el AbHZE of Al WA el sidE

- 131 - A _, L]l



2 AT AA A Al7= F 9871€E (2014 595 2023 5¢)e]
o2 ATolAE o] Ve teat o] 3s &St WA, Training
Setst= & 59719 (2015.04-2020.02) 2 A A&t} Validation Setst= &
2471 €4(2020.03-2022.02) = AAstAth. vpA O 2 Test Setst ZF 1571
A(2022.03-2023.060) = Akt A, AdeFaEarle] #4d
TME A2 20221 2€9 24doltt. ey 2€¥ 24 Eud 299
7b7F 2 g KBAAY RFE RS Floletal B7)= tha o] g o]
of thajA & i‘ﬂj*oﬂfﬂb 2022 3ol ST Ale FYdvE ¥
NE QA Tha AAe Fo] BAS 33T

= 7ol e AA T XS fAE A 4 9l
L5 SHIEY XHFE 7tEeE st

7h AT E & A E #«] 07 W
Validation Setsoll A+ A *|w¢] YH
o] YRITE 7% ﬂﬁLOUﬂ Hof, whef w3 o

Taining Setsoﬂ 3 '3}

N
Test Setsol A= A4 AAES Y% G ViEel Aot woin
A% vmEAs weh v 2

9
1 Ry
ol stEAATA, AA Yk #3A4

- 132 - SEr K



A6 &

24 2%

A1 7esAF

[3 3-4] 7]% %A % (2015.04-2020.02 717Fe] Ht3h)
. SCME 84 gAs FHIAES Wdewie g
A A
(o]31:SCM7h) (o] 3k ©eT T 7h)
7 7 7 e w7 w7 w7 7
2km 3km 4km Skm 2km 3km 4km Skm
AAF(L) 571 5.26 560 567 571 485 5.06 492 476
AA 7 61.1% 63.3% 62.1% 61.6% 61.2% 67.2% 65.5% 63.9% 64.3%
ol gt E A 2 (A) 837 14.80 16.34 1772 1853 19.15 2151 23.95 24.29
TR Al () 1.26 1.21 1.09 1.10 1.14 1.07 1.14 1.09 1.08
Ael_A 544
A 120 103 165 142 126 0.69 0.72 067 063
(km)
LA E 150.0% | 194.6% | 178.0% | 174.8% | 204.4% | 239.1% | 228.0% | 232.5% | 229.6%
oo u] & 50.1% | 24.1% | 458% | 406% | 426% | 223% | 134% | 96% | 82%
1050344 00% | 00% | 148% | 166% | 76% | 118% | 242% | 217% | 20.4%
TNy 100.0% 81.6% 57.3% 51.3% 68.3% 76.5% 54.6% 47.8% 46.3%
Ak 0.0% 51.1% 42.8% 32.4% 13.4% 471% 60.6% 60.9% 59.3%
N 1774 3370 4670 5474
[X 34l & =59 7|eSAFo|t. ¥4 7]7F2 Training Setsol| 33 3sl=
5970 € (2015.04-2020.02) el t}. o] 717kl diafA SCMelA & Al7tel] wE X4
S9 WEe FASt @A S AFSSHA "ok oY AR AAME
5719 95 5971€(2015.04-2020.02) &<9te]l ZAstdaAiole] AAFS 1=
7V H 3 gholt}.
Zy A oSy o] AAREAY. M 9% A AX LS At
GRS Yu gttt SCM#t2 A Aol XHFo} FAIA =5 S H -
59 X#s 7heE sk grolth o AY ¥ 2kme] AAME 5719 92,
0511533l E}213T A o] HAAMF + 0.305% 7 Al 5ol d 2] of 27 4] 2]
AAF + 0183xFA A4l AAMFozE AZHAY. GeFH T3S T
3 ] O 1l =
_ _ = _ [
133 Ay i 1



ek aielel AAl AAZG71 el o 7k
| A, RS WA 2kmE AR A9 AAFS
Al Zdgaeaele AAgTE da Aol B

& (HA/KBAI AN et dabl o] A A gh-SCMat- T <33 1t gk
BT 60% zRbe 2 el o] A= SCMgke] et ghret 4
A gkel o 747kt
olEAAN Y §XEF T2 SCM#H TeEHwgk BT AAGY ti
kol 7k ATt o] AL SCM# ¥ weEd gk BF AAl sty
o] 54 & BASHA RPTE S .
o AAAL AR ) o BA w2 ofTtE o ¥ 52 SCMzkel
Sk B AX e AAgds Zolzh Ak ole s

o &
rot
)
wm
O
=<
2y

A 23 SCM &4 A%

(19 3-31& SCME B AEF AAF-AA G obRE AN F
10714 FAMAES FH HEAE tebd Aol o] AN
el ZbEH el Ve ejn gt

Fo Ashe g g

A, EAM FAA b e FENE Felwe wWae AT
AAZFECAA/KBA AR ek, olE 27) We ;
THOR FATL ML o, hF 90%¢) A E ol
S, W7 35kmel A E WAR FAMFE AF
s,

i

- 134 - 34 _, Tl



AR, e o s del W 2kmel Aol AAztRg AA 7
&9 4FA7L o %A vedh ot FREE WY ZkmE #3F 4

S wge] Ao 4 RAW A3} Awe

(29 3-3] BAWHS 7= 23

g7 (2km) | | 2124 (3km)
B | ossee ma'_ o8
Bz 02623 AT 0.2443
ofEEas omezy [l oo
Yrjuig Hetat ] ooss
Aty oz | oo
g Az wsEm | 00080
a2 A Em ucsg | oo
s=s g=g2| oooas
L ] g | oo
Zganot Fks: oy | 0.0000
0 2 ] 0 2 4 8 8
weight weight
| Bt (4km) | | 5t (5km) |
H4s o iy
24712 | | azvi0 HA7IE I Das17
e Es 00187 FHE_TEHEm | 00050
Hzra | 20178 =gl | oooss
wcpuig ] 001z ojzt= sl | oo04
e FoEm ) 00082 Zgahoz | 00017
ey | noozs gy | ooon
g¥a | 00020 Yckujg | 0.0073
ZHEAMOG | 0.0020 gz | oon
=R Mich | 0.0005 EXs 4T [ 0.0005
] 7 & 0 2 (3
weight weight

Zags W57l feiM = 0511045 33 A 139A] + 0.3050+7 A1
ofstd g ol 2etA] + 01830+ A At} o ® Adbshd Hrk b 2(7)]
A SCMolM = A Frae] 7A@ 1oW, 7 FEIE9 7t

FAE BE 0-1 Aolo] EARES Aok Holdrim AR w ek

- 135 - = A 2 f| &k



E

o} 31

Hr o
T -

7ol

g 2 AEAE

T

1

2

i<

ks

S|
=

EA = A

ol

A=l 914

7HA] =

o2t

1}

A

A}
ZHe1(20143) 3 FrAL

=4, ¥7 3-5kmol A

<
oo]: T

bl e

s el 2%

/\]—o
o}

i

A7k 4
a%

P2
A

=
K2

-

T

o) 7}

=
=

Bt

ko3
T

ot}
] =

A

g ¥4 2kmol A

oh

=5

F 2011

p 4

T

1

0|

AR, e e E s

=
T

al7

W
&

0.5730
0.3800

(3km)
Hh-H (5km)

HolttammeE

05110 eSO u R HRET
e ]

B
il
i
&
il
il
B
&
"
g
n
m
&
4
in
&

- 136 -

4

2rE(2km)
2H2 (4km)
weight

T
2

ot

Saue

Hel

B B
i il
C i
i ]
al "t

W 3
i W
o el
i
o

yousomEeET

A=



[1¥ 3-5]= AaddTade] Al KBAAISE SCMe o] &3 <133
o2 whsojyl S ez A e Zio]‘ﬂr. AAs Axo g,
A= HAdoewm ®EAHO Udnh HA 717k 98714
(2015.04-2023.05)°]™,  Training  Sets: 59711%(2015.04—2020.02),
Validation ~ Setst 2471 €(2020.03-2022.02), Test Setst 1571€
(2022.03-2023.05) 2 AA = o] St} thA] FH B =FoMs Bddrt

7 e s 2022 029 24Q0] olyEl 20224 039 ® ST
= A dFd
[29 3-5] SCM &4 A3}
=] S (2km) I = £ 2(3km) |
g [ | g l !
| I e
=] | | 1 = | _'E‘, / l b
= |~ N e R
T "t 7T P
N e — = | | 58 /'F | i
g JJ = | I g ’_’fﬂf | !
= I I - } I I
| B 20z = el
a2 - : = | : S : - = 1 :
%15"}1 2017m1 2019m1 2021m1 2023m1 "3015m| 2017m1 2019m1 2021m1 2023m1
Actual —— Synthetic | Actual e — Synthetic |
= g2 (4km) | g 5t (5km) |
g | I g I I
| e I - :
. Waml T
=y I | g B
ko b | wr I il |
o 1,—\_;/)'/:—/ | o= - i—le |
ot = | | ~g | Ser | |
g D3 | | g ﬁJ* | |
I [ | —— | |
- el L) - e sl
=i . i [ | . S| i [ | i
%15m1 2017m1 2019m1 2021m1 2023m1 3015m1 201Tm1 2019m1 2021m1 2023m1
Actual - .- Synthetic | | Actual - Synthetic
(AA: ZdaddaeAel e KBAIAL, "4 SCM3h)
Fo A%E A¥nd e 2o
A A, Training Sets®} Validation Sets®] 745, ¥4 3-5kmoll A& 2 A
g3k SCMzkel Ml §ALE Zlo® vehgrh o] SCMe] &b
_.-'{\. ) 1 i {f.l-l' —
- 137 - - L 1 '|]|
= 11



2 FEEAYgE de on i,

=4, w7 2km TRl AA o] SCM#tEo A &2 02 =4
bttt o= dld FitllA = SCME Sl A fASHA tix
T2 WAl dve AE ougin mhA] AQlw AR ES o
7teRB = AQl Al E e A Kt A 22 o] Aot}
AA Wb 3-Bkm -7kl A Test Sets®] ZA¥ES Ay H gk A
#I SCMzko]l dAstA HojA&= dA4ds st ok ol &%
A7tENel Eart 28 A A FdveE A4S o gt

]

A3 F B3AY HAE 2%

SCME F4] 7] Axo B33 ARES 8 AAEaYEAS 5
ot} webd, xR B4 H9AHH 7%% o] Z(Asymptotic Theory)
of A% FAHEFS 2 %i‘jr

olo a4 Abadie (2021)%

Ak AA, AXT- w8 ool

3 3l= Permutation Testo|th. &4, A& 37} wAsE Al7] 7} ofy

o o2 499 Al7lel AHAEZIA7F HAGT g3 Fo] SCMe

qst= AR B2 E(Placebo Test)o]th. AlA, TR o] Estd AlZ
o]

S U AASIEEA SCMS 383 Leave-One-Out W a}
Aupo g, A& o]l o]Fe] MSPE H| &S AtaiA nlulsts W
ol .

Hal el Permutation Test”}
Permutation Test7} H] B2 7d v
2ol m=gof 7uks i 7] woldta HzrEn W E tE w
T2 AAA dag FASA 7Nks zka A= ekt 22
o 4 E =Fo| X Permutation TestE o]&3to] AN HAAS
sk St

[1¥] 3-6]2 Permutation Test® ZAyolt}t. [1¥ 3-6]& 18+ WY
2 v 2k o2 5o, w4 2km ¢t FERIS tFoR SCMS

o.,do
. % R o

4 2
o

138 - A L) ¢



ST Ak o] 4 EAMELE A

Ha(17hez FAAE ol et aiel vk OME‘r o2

o= 3 MR X gart e AT A s L SCMES et 4

A 19 AlZo] AAFEHE wokvka AAEa, U A 2-18W AES
o og= 2d A&l A

-
& FERToR A

_

W, F 1871 e A gk
AAgS SCM#E 4 Aed v |
AA Db gz A AA AgEreksEaiele] e #e AMon

FAH o

wn
@
=
BN
O
= a2
N
)
o
-
N
=
lo
e
—
o0
=
0%
Lo

& o

[21¥ 3-6] Permutation Test 23}

E1 (2km) , | EEZ4 (3km)
| |
| |
| |

)
)

000 40000 GOO0O
000 40000 G0000

o
0

sl ™
B To . : Y
™ o, = r |

|
0

-40000 -20000
L .
-40000 -20000
L h

202003 B0ZZm3] PUZZm3]
: : : L . N : : , [ [
2015m1 2017m1 2019m1 2021m1 2023m1 2015m1 2047w 2019m1 2021m1 2023m1
i Treatment Effect Flacebo Effect Treatment Effect Placebo Effect |
_ ghZ4(4km) , - SFZ (5km). ] |
S <1
g1 g1 | I
=] =
e b=}
= = | |
=] =]
S - 24
8 2 | |
= =
< S | I
-2 &/
nE s | |
o o
o 7] . v | e g |
~ ~ |
= =
= S | |
= =
= =
& s | |
= pa = ki
# B0%0m3] E0ZImal £ BOF0m3] 029m3
ﬁ; T T T | T | T ﬁl’ T T T | T I T
2015m1 2017m1 2019m1 2021m1 2023m1 2015m1 201Tm1 2019m1 2021m1 2023m1

Treatment Effect Placebo Effect Treatment Effect Placebo Effect |

- 139 - , ,H e 1_'.]'| 'cﬂr



vhms) ekgket,

Wox ow = 4 9 < o l}
T AR o SR X =0 X o 9 Bop T
o o io o — N umo e o X [y
00 H.I .ﬂﬁ ,m_w N JI hal ,._t X < HT ﬂL =0 =
oy B o T T o W g o0 = iy A Ho
s o T w w Ab ) x TN
RS U R T o ™
T F O S SNCTRC O < ol
n ~ x W Ao = — R "
R wdTas wEL KRS i
oo, U Woe T EN )
= = = = o
NP =y N ST W ) o | e _
0 = X0 5N wo— o o RN =
o U s X0 A = N ou © X =
o z,t e 00 N ﬂrw_ _ ‘_lr%._ ~ JI ZT . ‘HA_I
Py ow Ty fwmr BE g B %
DR TIRI I I W aT N o 2
B iy 2o X R i o = e
= o ok 1T o) 00 . A CIA T T R o o
2 = = Ko T %o rr® T HFgNE @
%E B ~ox BL 9 = =0 = o A ~ KH X
I Ho 2 M_T - T " T o &%L ° o ,m_m = X
— Lf o 1__/| 0% T o .WD ﬂ\_/l_W M ]_ﬁU HT._ . B- 1__/| a -y o iy X
TH g 2TEFET S EALTE xRy
5 vl ays! oo Th w0 _ X W o 7 Mo = T oo o) =
AR T g o o) E T UR T L W T R
N L ~o B |/ = < ~— Nl
o A TR NPT TR N
G TR T R 2w L oo Fom
o O w2 5E = o] MWo o+ = . %o N &e Mt So Eo w T o o
i T g S 7 D RN R TR o N
n J] : ~ -~ <t o ~ —~
" Ex o= %%@%ﬂw%iﬂoe%ﬂ
+ o ‘_Ir,..yl 0% iy © O B N~ | S —~| O O# EE -
1EE. RoToET RV ET LRl T L
x| o Mo RS Ay WK g o Yo B
Eow W EPTRE PR g ¥ T
T E 2 ~ & X &3 o N Y i RCopy op 4+ o
= £ 9 ® X < m g TOL o T T R
TR ® ﬂ%&bz)kmﬂm%%éﬁo%ﬂﬂﬂu.awu
o < = 9P 3R O_% ‘ﬂ! .HE &H EO ‘w :i 1 ﬂ_.mA

Sl =

2-T]

;A: L

- 140 -



ok, APARIE A gl AEiel A 247 Sl AR

RFA7P7F ol

1
T

I I

—_
o

il

o

A, 2 ]

&} 3

I} (spillover effect)7} A

=

2022 549 7= AF(FOMC)e] &4 4

S
=

A g3 Al SCM

wy o

IEE RS

FAHAS Hes

_('),‘l

= o

- 141 -



AT, & A7IS. 2019, seTE ST AN AR A 3=rA A e
35(2): 15-24.
AZF7) 2017 FA7E s B =l g A A=A ShatE] =

3, (5945): 591 - 614.

Abadie, A. 2021. Using Synthetic Controls: Feasibility, Data Requirements, and
Methodological Aspects. Journal of Economic Literature, 59(2): 391 - 425.

Abadie, A., Diamond, A., & Hainmueller, J. 2010. Synthetic control methods for
comparative case studies: Estimating the effect of California’s tobacco control
program. Journal of the American Statistical Association, 105(490): 493 - 505.

Abadie, A., Diamond, A., & Hammueller, J. 2011. Synth: An R package for
synthetic control methods in comparative case studies. Journal of Statistical
Software, 42(13).

Abadie, A., Diamond, A., & Hainmueller, J. 2015. Comparative politics and the
synthetic control method. American Journal of Political Science, 59(2): 495 - 510.

Abadie, A., & Gardeazabal, J. 2003. The economic costs of conflict: A case study of

the Basque Country. American Economic Review, 93(1): 113 - 132.

- 142 - ;f’—'! _. 1_]| Jl



[3 3-5] vl=riwe] 8=] 7l 8k @m 71%)

o5 9g

A4 | NeA AT RE
A A4 | 531 (A 26541 H)
X 1071, 8-15%

59m’, 84m’

[28 3-7] vi=rqie] 8&hA]

(EA: A2 &)

(B 157.37 )
87:1

A 4689 A
(20151 71+)

79 1345 9201612

124)
129} 77 (2023
5¢)

2022 7€ 54

el
w
“
rlr
o
o
>
ol
X
4
o
=
JH
l‘l.l::
AC
%)
ue}
X
e
i
o?ﬂ,
o
s
ful
2]
T
f
-~
R
l
S
e}
o
vl
N
e

__O,_
ole] feld £ AT nhel sRAel tE seME FUh 0% e
AT aA AA obstEoln, A%

~
[e)
>
=
l\)
5
2
]
ﬂ ot
[
o rl
1o,
g
rln
re
-
o
L
rlo
oy
ol
o
o2
&
.
rO
SiiA
1%
1o,
o flo
o
o
off!

skt

- 143 - SR ki)



(29 3-8] A ®9l A=

_144_




[ 3-6] 7] %7 %(2016.12-2020.06 717Fe] %33, wharqlula) 8¢hx])
. SOME FalM e @ FHTES BEATE 7
- (o]8H:SCM#h) olak TR 7h)
WA | wd | owa | WA | WA | wa | A |
2km 3km 4km 5km 2km 3km 4km Bkm
AAE () 4.87 4.86 4.87 4.87 4.87 3.56 3.77 3.72 3.86
A 78 53.7% 54.8% 54.7% 54.6% 54.3% 62.6% 63.5% 65.3% 67.1%
ol EA () 6.02 9.16 9.04 9.11 841 19.39 19.49 20.80 21.07
FAG_A el () 119 118 118 118 118 112 118 113 113
e A= 0.60 0.59 0.59 0.58 0.62 0.62 0.64 0.60 0.60
(km)
L4 179.0% | 233.0% | 233.2% | 233.0% | 2269% | 250.7% | 249.0% | 256.3% | 265.9%
A& 49.9% 30.9% 30.3% 29.0% 20.9% 10.0% 6.5% 51% 3.6%
10t 4 A} 0.0% 57.2% 58.4% 59.5% 71.2% 24.2% 26.9% 23.9% 22.9%
7 ey 0.0% 0.0% 0.0% 1.3% 59% 66.7% 63.5% 65.7% 76.0%
AgA] 1000% | 57.2% | 584% | 595% | 712% | 727% | 789% | TL6% | 656%
3370 527N 6771 9671
- 145 - ] 2-)



A

EEZ (2km) | Bt Z(3km) |
BH= 0.7340 s 07888
BHE LS 0.1888
ez | ooz ojsfE B4 0.0288
om=xa ] o0 ouoidig | coost
Hgus | oo el 33, | 00050
Hzi mspgEm | voors sjgoe | o007
ZEA0TY | 00030 Ao | 00011
ks | 0.0012 =f}e 4rf | 0.0003
g&g | oooz ks | 00008
=rbss Ty | 000 £== | 00005
0 A 5 0 4 8
weight weight
524 (4km) 574 (5km) |
242 07628 Y 0786
bl e =2 et 0.1720
WDEZL 0.0185 QTETA 0.0285
oy g | oooss Zfpe foj | 00021
Agf_FEHEm | 0.0033 Ycfd g | 002
g | 0.0013 sigug | 00012
=7+ Mo | 00012 #Hz|_w#tEm | 0.0008
gz | nooe g0z | 0.0004
iz | 0.0008 =g | 00003
T4 AH0DY | 0.0004 FHichal | D000
L] 4 £ 8 4 ] 8
weight weight

- 146 -



_ ° R R 1 57
(1§ 3-10] ¥R AME7teX AT (=)
£1 2 (2km) | 22 (3km)
U YAROE 05720 TS TAHNS 05840
p2 e BN 0.4280 SR eEMEaTo 04180
a A B ] 2 5
weight weight
SrZ (4km) 22 (5km)
LR 05050 cFEgstis Sl
G EMTETET 01000
NEsEMmIE 0.3020
st l £.0500
por ] o130 I
srzagmzarns il 0020
0 E: 2 6 0 2 A 5 3
weight weight

- 147 -



_ L=IPS| :,1]. 57
[2% 3-11] SCM #4] 23 (up=qiae])
g g EFZ (3km) |
2 g
=5 b=
=+ =+
g g
& &
2 | =
=3 =2
o e
g Fie
s | 18 |
] ]
e e
= =
=2 =2
Oﬁ— Qh—
(=3 =
= =}
s 20Em7] s Z020mi BOZZmT]
ol . = : L £ . = . —
“2017m1 2018m7 2020m1 2021m7 2023m1 “2017m1 2018m7 2020m1 2021m7 2023m1
— Actual — — - Synihetic | — Actual — — - Synihetic |
g £t 24 (4km) , | 2 £t 2 (5km) , |
=N a7
& =
(= | (=]
= =2
24 | =
(=1 (=1
8 8
& | &
|;:|!]O .TT!IQ
22 | 22
me [ [ me
ge I | ge
(=] =
g 4 | | =5
5 _/: - | | s
5 [2036m7 =
= =
g v T T | T l T g - T T | T | T
'2017m1 2018m7 2020m1 2021m7 2023m1 2017m1 2018m7 2020m1 2021m7 2023m1
Actual — — - Synthetic | Actual — — - Syntheic |

- 148 -




[72¥ 3-12] Permutation Test Z ¥}(w}azaimia))

(= | (=]
S =
=0 =2
s =
o o
o (=]
=R S
= =
i i
i e
g | g |
i L
i e
= =
2 =2
=5 =18
s s
A [ | £ | |
o | | = | |
&1 | | g1 | |
g T T T T g 7 ¥ T T
2017m1 2018m7 2020m1 2021m7 2023m1 2017m1 2018m7 2020m1 2021m7 2023m1
Treatment Effect Placebo Effect Treatment Effect Placebo Effect |
s gt (4km) < £tZi(5km) , |
S LS
(=} [=} |
=t =t
= = |
2 | = |
= =
=2 =2
& & |
&g | &g |
i T
g o~
8 | g Z020m7] [Z02Zmad
= =
§ I [ % | |
= | | = | |
g1 | | i | |
Siley T T T T Sty T T T
2017 2018m7 2020m1 2021m7 2023m1 Z017m1 2018m7 2020m1 2021m7 2023m1
Treatment Effect Placebo Effect Treatment Effect Placebo Effect |

The Analysis of Apartment Construction

- 149 -



Cost Disclosure Effect

-Using Synthetic Control Method?23)24)

This study analyzed whether a disclosure of apartment construction
cost actually decreased apartment prices using the synthetic control
method(SCM) while taking into account the sudden disclosure of
apartment construction cost of Segok 2 District 4(Gangnam Hanyang
Sujain) by SH Corporation in February 2022 as a natural experiment.
In the analysis, the treatment group was set to the 85m’ exclusive
private area type of the Gangnam Hanyang Sujain, and the control
group was set to the apartment complexes located within a radius of
2km (#17), 3km (#33), 4km (#46), and 5Skm (#54) centered on the
Gangnam Hanyang Sujaini, respectively.

The results of the analysis show that apartment prices do not
decrease in response to the disclosure of construction cost, which is
consistent with various robustness checks. This suggests that the
policy of disclosing construction cost to stabilize apartment prices

may not align with its purpose.

Keyword : Apartment Construction Cost Disclosure, Apartment
Price, Synthetic Control Method, Treatment Effect Analysis

23) This paper was supported by the Ministry of Education and the National
Research Foundation of Korea.
(Grant No.: 2018H1A2A1060788, Researcher No.: 11732008)

24) This paper was written through the ‘Gugto Seowon’ program(2022) of Korea
Research Institute for Human Settlements.
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