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L= EXJo] @A HC) o7t Greenwood et al.(2019)9F 2

5 24709 olujol] 2180 -40% olst2 HEaks AL %7}
(Crash)oi oI5, 1444719 271gAKT 5 oF 39%0] s st 56570
Fdo] 27182hg 7L 7102 uehdch 2ot opg} 27hgehg Adst AR
= 5 1208, 2002 1€ A 7HAsHEES 47 -44.9% 3 -60.72%00 et
o} U Z2obgakg 2] ¢8 UmA] 879719 AH(Non-crash) Z7t35 0

LIS

So o8] 1270, 2470Y¥ B4 80| 247t 35.28%2 61.06%2 F7135 ©f

T

Fols gt B9 71445S uojELh

>-|QJ~

ol

[# 1] F7I2SA 0l Y&

All Non-crash Crash
Number of run-up events 1444 879 565
12m raw return(%) 8.29 35.28 -33.69
12m market-adjusted return(%) 4.29 24.62 -27.34
24m raw return(%) 22.64 61.06 -37.12
24m market-adjusted return(%) 10.83 40.70 -35.64
Maximum 12m raw return fall(%) -44.90
Maximum 24m raw return fall(%) -60.72

ol APE Z71FEARIO] BRHORE ZIPE0R SjHE|R] goi}, 1
0|39} 20159] WEHo| B 2 Exo| 9o ZPt FST E20] fe A
9j3lo] As] £2g AN Tt ExpLY AR E B £l 7
S Jh5iol B £82 APHA) d|Fste Zo] je Eas BAPH P 2 Ut

| ek olct gt A7 s m 2
]_

2 olur} &7, %711 Hololel 212 Hsel 2018 U £713 vl
o 3ol 912717 ol AHEI|E Tt
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2. 27h359 23 F501% 41989 B

= Aol s 27HaSARdS Aol Qlof o= FAA] tieh w4 A utet
o] goJot H|WE Y5l Greenwood et al.(2019)0|A AtEsSH 7|&S oz A&
sfaL itk 2ut whA 287t B s S AR EC] 100% ool
278 QoJAQl MElo|n g Yt A| o] 271 UFEA|AOK 27125417102 B
olf o TN F7ta5AIY g s 28 vHle 4%, MR Fte
SAHIOR QIME = 7|ES B 2oy REE 4% F7tesARIY T B
Atdol& 40 50] ofgA ®st=A] dHE Bat

(£ 2= 02 € 7€ i 59 D80l 50% ol AKdE & ot

A 297 Geads F ARG AEC] 44 X(%) oldd Ade F7teSAl
Aoz Aolste, X9 32 40, 80, 120, 160 0.2 vHLo] F7h5-5AMIS T

sl Aojsti, 1 o] 20152 AHE Aot}

[H 2] F7I8SA4Y Yo IHE F7IasA 0l Y&

Past 24m raw return > X(%)

Past 24m market-adjusted return > X(%)
X=40% X=80% X=100% | X=120% | X=160%

Number of run-up events(A) 2302 1690 1444 1232 906

Number of crash events(B) 808 634 565 514 400

Crash percentage(B/A) (%) 35 38 39 42 44
12m raw return(%) 9.91 9.54 8.29 6.81 5.87
(t-value) (4.04) (3.55) (3.01) (2.30) (1.89)
12m mkt adjusted return(%) 4.59 4.99 4.29 3.59 2.30
(t-value) (2.67) (2.70) (2.18) (1.77) (0.99)
24m raw return(%) 23.27 23.33 22.64 21.55 18.64
(t-value) (5.21) (5.00) (4.73) (4.11) (3.63)
24m mkt adjusted return(%) 11.98 11.54 10.83 9.16 6.13
(t-value) (3.93) (3.58) (3.24) (2.50) (1.66)
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o] F 7tsAol =t 22T 4 Qi
[ 3|2 F7Ia A2 AR o R 273 AR U2 AFd(Non-crash)
1t 27t32S A2 AH(Crash)9] &= 2§02 Uxof, £717F G535t 7]7F =0t

o} o2 9lal [ 2]oI4 X = 200%, 300%, 400%¢Q] 92 217t F71x o2 2Ajs)
oAtk KRR APAIGE Aute] AAIE AASIAOLF £71FE o] 20l Fof S0t
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[E 3] F7h320| A3 S21 19| ¥ 570 FE54 20|
Non- Crash
crash )
Non-crash crash Crash (std) minus (t-value)
s
(std) Non-Crash
IVOL24(%) 42.917 13.566 50.616 16.960 7.699 (-9.08)
Log_MV 12.261 1.590 12.074 1.481 -0.187 (2.27)
B/M 1.735 1.925 2.772 3.393 1.037 (-6.61)
MktBeta 0.648 0.322 0.740 0.344 0.092 (-5.07)
Amihud 0.131 2.626 0.401 2.631 0.271 (-1.91)
Age(9d) 20.123 11.559 18.366 10.190 -1.756 (3.03)
Turnover 1.118 1.087 1.541 1.174 0.423 (-6.88)
Coskew -0.041 0.072 -0.050 0.090 -0.010 (2.12)
Idioskew 0.856 0.678 0.863 0.825 0.007 (-0.17)
Kurtosis 4.344 7.031 4.252 8.067 -0.092 (0.22)
Acceleration
(%) 133.804 78.932 175.836 194.188 42.032 (-4.89)
(6]

[ 3]olA AESH 24 554849 Ao 9 A oy 2.

« IVOL2A(ZGWEH): F/HFSAR S

E'.) i B 14 =
H0l5S Fama and French(1993)9] €4 39919 4ol50 dis] th3
7ol 3| HEAE AAlst, I At dojAl dEXRKe, )9 BFHALZ A9
g,
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Vg T +8; (Rm’d — rf’d) +v,SMB, + 6, HML, + € 4

R/t 5% 0o 429 A842E, 7,5 39 W] 0 o2 AR U AAL

0% R, = d9o] FAMK|40 Adwrolgoltt, SMB, ¥ HML,= SMB 2 HML &

Log MV: t2 290} AI7FEl(eetel tof)o] Rtel2 12 23t golct
B/M: 12 ARG @ 7508 AAEH AYoiaAt ] golth

MKiBeta: CAPM @] whe} chat o] 52 i0] t2 A5l 247497ke] U
40159 £ 71719 A4l B(KOSPI K| 44018)0] s 8|7 M sto] 27

gh AJZJHEfo| T,
R, ,—7.,=a; 18 (Rm,d _7f,d) €,

Amihud: Amihud<2002)o uhso] we} ofzfel o] YwAolgo] MRS
o] A2 oR e 3 ¥ 192 Fastel 99 ule- 4 (liqudity)
S oix AL 2 MR 24719e) 2 liquidiyS B2e0] Amihudg 7
st}

[0

r

1 & | R, |

Miquidity;, = 1) ppvor

R, & 5% 19 A% Q408 TRDVOL, /& 3% io] d2e] A2i2olct. D 319

Turnover: £2 i9] A4 As]xg9 t< AA 247019 FA3to|c]).
Coskew(RIAA =) 4 Idioskew(1L-39H%): Harvey and Siddique(2000)<]
ol met t2 A 24719e] 98 408 A1RE Agstel T RS
AegEt:




o
=
2k Kﬂﬂé 8 K,k 430 2287039 QE4oAFAc o Afzag 50 299

ot}

 Acceleration: td A4 247]47t9] »AE0A A 12701419 &S At
Ut 08, Ry, — Ry, 1,2 BYHY. O] WA FIPL 59 2T
of duhy 45 SH=AE 55ke ABEA, 1 o] 245 27t A
o 127014 Yol 9& o] ASsiEE  9ulgtHGreenwood et
al.(2019)).

[E 3]9] 2= AHEH, Non-Crash 189] IVOL249] =7t

e 42.9% 40
H]3 Crash 19| IVOL249 B¢t 50.656%2, Crash 189 I

VOL247}
7.699% TS ¢ o0 s t-gto] —9.082 EAA 02 fQ So&he o 4 9)
o ole #MhesAHes B8 F5 oAM= 55 IVOLo] 2 F5YU4%

Crashg 7= &0 o< AlAtele 2ntolH.

7 uto] B/M, Amihud, Turnover, Acceleration & T2 ZE2ENHA
Non-crash 71} Crash 727to] ©.0J5}F xfo]7} 91&& o A o]
Crash 122 Non-Crash 20| H|5}| Acceleration o] AltjARl oz Zg), o]
= YA JJ:LOﬂ 7(7}7f Rl 2‘5-%%14% 47}:“?}0] 2D =FE O] = l""jff

 YadAE AEuE o 2HE $RD Qo0E, 94?4%3—*401]*1 VoL s
oe} e FSEHNUAES W SANL W IVOL #1499 ’do] 25
A AR A

[VOLo] 27155 ol& 29&d tigt ()9 dl&5He 24Xl /IH8ez dn
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=4 FAAOA L 271 Z Het A
w2 oAl (1% 2le BE ZINFSARIS AW 247197t nguEel
V0L24%] 27] 02 5] 1§02 U 7, 2t 150l el 7k 54K o

S 120E E 24020 AR FAES A4tste] I-d oz TA|g Aatolt. 12
NE ¥ 2000E AVERRFAaE 25 IVOL249F &(-)9] AHdAlE 2o&
o} AMCR, IVOL247} 71 e 12 (Low)BE 4HR 1E7H|E AR
201.50] 9H(+)0] 32 THAIAIT AT AT A UEhict 53] 593
252 IVOL247} 7MY =2 J&(High)C &, o] AFoN+ AFERGSAE &
23] Pasto] S(-)9) 2L Welch. ol IVOL247H 2 3559 F/P} 27135
o] BRH oz steketg ojujdtt Uopt, -40% ol F7bt Batste ZbE
== o] AFM dojd 7Hsdol =2 g - AT
[1% 2] IVOLO| 3|9t R7IZE0|50| AHZYAAE

12(24)-month market adjusted cumulative return(%)

20
SERT:
c
@ 10
2
ZU 5
£
@
*g -5
2
o -10
<
g -15

-20

Low 2 3 4 High

IVOL24 Quintiles

m 12-month mkt-adj. cumulative returnm 24-month mkt-adj. cumulative return
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g = AYHLE o HRAZ (R 4

(& 3]oIXe} 5UsIY, BE QA ¥ E 4 @Hclustered)ﬁh, 01% %6]1
S 375t

rE F
>
u
Z
)
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10 2 oX njo
Fr Jm A
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[E 4] F712SA 013 40/ B0 Oj3t SIHEY At
Raw return Market adjusted return
Coeff. tValue Coeff. tValue
IVOL24 -0.451 (-2.13) -0.448 (-2.37)
Log_MV -7.483 (-1.94) -6.838 (-1.93)
B/M -5.014 (-5.52) -3.432 (-4.23)
MktBeta -35.833 (-3.13) -18.420 (-1.86)
Amihud -7.482 (-3.09) -6.181 (-2.88)
Age -0.010 (-0.04) -0.001 (0.00)
Turnover -5.994 (-1.40) -8.648 (-2.30)
Coskew 22.329 (0.93) -15.507 (-0.71)
Idioskew 13.878 (2.07) 3.081 (0.56)
Kurtosis -1.4472 (-1.86) -0.934 (-1.35)
Acceleration 0.003 (0.15) -0.009 (-0.55)
Nobs 1444 1444
Rsqg 0.054 0.044

549 S B0k T VOL2AS) SRt S4U4T e
2o5d of 7247+ -0.4511F -0. 4480]i t-
Sl 29




U FANFA ZIA ] BE A7

MktBeta & Thget 7|95 H4E AR o= IVOLY gyAlpe 58S
= ERHAE0 #HQ Log MV, B/M, Amihud
z S GAIZORHN 0|5 WL

S,

>~

2
19
2
ol
1% o

3o 2olgo] it WY |5HL AT 9SS AR 4 ock

=0

A

=

9t Age, Turnover, Coskew, Idioskew, Kurtosis, @ Acceleration =9] B4
= 7 719 JHEA 2y 5 Aok oL styoA FAACR ROt o|5H S
UEIUA] %=

T30t of SARAOY AT VOL2AY SAALE SRS 089 4
= 9 &sted QlojA FRIR ez dupy oo)rt Qlert? S5HaT Uead
4 of IVOL24 §149] el dAeE -0.4510]1L, o] ¥49 BEHAHo)= 15%
o2 IVOL247} 1o §F2 Z71e o 24709 £A5L2 15%%*(-0.451) = -6.765%
= gast Jo. ot FEULIT ARG SYEY W o]t HY FARSHH.

5. IVOL9] z7]9} #71g&&=(Crash probability)

[# 1]o|A BoH%o] 27155 o9 2471Et 2 50| A oR (+)Y
= UEPdol= S5, (& 4]9] Zab= IVOLo| 2 $5Y445 247047 &
o] Fo[x|= FF0] g Bt Et (& 4] Ayf= IVOLo] 2 Sx¢Y
£ 27tote] 2& 714024 IVOLo| & 504 A& sigshs 719
v 4% stdo] Y 7157480 &2 AlAShe Zato)7| = shtt.

[VOLO] 3717} 2713 et 5o HAQEAIS B0 AAIS] &S] 812 g,
B Lo A= Greenwood et al.(2019)% EL5HA F7H35 05 2474Y o]0
+9E0] -40% oJ5tE [t A2 FhE (Crash)0§ xolstolct oA @
= e sAdE AR 208809 AREgdRl IVOL249] 37] o= 5719
] A g0 ol 27 SART ol % 2488t Akl T
st 488 Alste] 2713 2e-E(crash probability)2 [1% 3]0 EA|5}C).
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[2% 3] IVOL9| 37|9f IIZAUEE

Crash probability based on IVOL24 quintiles

60

50

40
30
2
1

High

Crash Probability(%)
[an]

o

o

IVOL24 Quintiles

(I8 3]oA 7S IVOL247F 7Y W2 2F(Low)ollA 71 WL
IVOL247} 2 2§95 AL 5718ttt 53] High 259 &3 §52 Ayt 0]
Jo] HlE2 -40% ol g2 A, ol & =
#A 0= P(+)9 FoE Mt AR H]F0] & T O]9 52 A2t & &
At} Low 253 High 7§ 7He] &7tgeE Aol 2
7t 27haEEEd] gigh gt olEd e 7l Had

ERa =1

oleiat 202 Aoz, FITARR YU2 A 4 ok OE JIuSy
£ SAIg S0l% IVOL24 9471 £7h35 ol 24709 Ul 27kae g o
25 R0 5T 4 YENE AHE IR At ol Sia) F7Hgery o




24 24

T e I o = e A

o thgt IVOL24 40) dj52lg ZE5ehe 2|28 H7ENg ANt 2
272 (8 5] aostdth. o 2AAE sARAMY F4¥al ulo
(binary) Ha2A 27155 0l% 24718 Ylofl £7ba2(crash)o] HAstH 1, 2
2x] groml 09 Zhe FHAICH
[# 5] F7a=2/40 digh VoL ol 5H
Coeff. (t-value) OddsRatio
IVOL24 0.026 (3.92) 0.974
Log_MV 0.015 (0.12) 0.985
B/M 0.162 (3.94) 0.850
MktBeta 1.427 (4.31) 0.240
Amihud 0.156 (2.17) 0.855
Age -0.006 (-1.08) 1.006
Turnover 0.024 (0.18) 0.976
Coskew -1.480 (-1.88) 4.391
Idioskew -0.142 (-0.81) 1.153
Kurtosis 0.023 (1.25) 0.977
i\cceleratio 0.001 (1.95) 0.999
Nobs 1444
Rsq 0.127
Chi_Square F-value Pr>F

Likelihood
Fatio 123.26 13.27 <0.001
Wald 111.94 9.78 <0.001

& 5l9) Aakg Amun, o2l J|USHRLE BE FAF Fow
IVOL249] 3| A SE 0.0260]1, t-3r 3.922 )9 {205t (+)9] g 714
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t}. o] IVOL247} 2 A2 45F 2715 ol% #7hasfol 24 7tside 2

Jo
-

>~

ok 2AA8 AR FEEE A LUHL OLS g H2 oA
ot ] AFEAog AAA 9ulE Hojsty] ojzi 82, OddRatio & Edff 1A
Moz sfAstojof gttt [® 5]oA] IVOL249] OddRatio= 0.9740]0{, o]=
IVOLO| & ©h9)(1%) Z7k3 wjotct Crash7b WAE 75 A€ 0.97% 92 57t
ofth= U= siqE. FARCR, (& 3loM HA] F7Ha-SAHIS] IVOL249]
HEFHA= 16.96%0]1 22, I[VOL247F HET 1o ¥ 20 W2 =2 $7Fa Al
A9 27 WA T2 42 16.96%+0.974 = 16.45%, 16.96%*2+0.974 =
32.9% g £obx| A Hrk ol IVOL24 W47k AAEQ SHolME Fotget

g of5stt] olof b 98¢ WAL QUL 2 4 9k

ol

o
Aol FrtgsAd tE 2 7IeeE AR 20187 HeardEs 3
Al o et =24

2
[ =
FReAE0l B5 100% ofdel Ardoltt. oA figstixol °f
o

7

o] (& 2042} Zo] TY T 7]E02, KA 6071UTt BasolEo] 50% of
HOARIS B, A 207097 Beals D AFERLE0] 27 X(%) o)A
A IS FI1FEARICR Aolste], Xo 40, 80, 120, 160 59 gS ¥z}
2ol ZIFFEARIS TR oleti, 7t A Qutt 2A|AE 37 EAS [ 6]

ofl A EAISHAH.
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2 ZAAAA S A4S B3t AT

[ 6] F7tESAEY BE7|=d IVOLY 72308 oS3
[IHE A] 2X|AE 32470

Past 24m raw return > X(%)
Past 24m market-adjusted return > X(%)

40 80 120 160
Coeff. | (t-val) | Coeff. | (t-val) | Coeff. | (t-val) | Coeff. | (t-val)
IVOL24 0.016 | (2.64) | 0.025 | (3.81) | 0.026 | (3.77) | 0.025 | (3.02)
Log_MV 0.054 | (0.53) | 0.061 | (0.57) | 0.088 | (0.62) | 0.189 | (1.36)
B/M 0.185 | (4.72) | 0.164 | (4.64) | 0.169 | (3.98) | 0.138 | (2.57)
MktBeta 1.580 | (6.77) | 1.404 | (4.94) | 1.542 | (4.30) | 1.390 | (3.69)
Amihud 0.205 | (3.22) | 0.176 | (2.64) | 0.201 | (2.44) | 0.227 | (2.58)
Age -0.005 | (-1.02) | -0.005 | (-0.91) | -0.002 | (-0.27) | 0.007 | (1.07)
Turnover 0.111 | (0.96) | 0.026 | (0.21) | 0.091 | (0.60) | 0.249 | (1.52)
Coskew 0.993 | (1.57) | -0.157 | (-0.21) | -1.228 | (-1.34) | -1.731 | (-2.04)
Idioskew -0.124 | (-1.53) | -0.103 | (-0.67) | -0.108 | (-0.49) | -0.376 | (-1.68)
Kurtosis 0.005 | (0.74) | 0.016 | (1.11) | 0.024 | (1.01) | 0.036 | (1.76)
Acceleration | 0.002 | (2.08) | 0.001 | (1.74) | 0.001 | (1.10) | 0.001 | (1.38)
[I{Z B] Odd ratio
40 80 120 160
IVOL24 0.984 0.975 0.975 0.975
Log_MV 0.947 0.941 0.916 0.828
B/M 0.831 0.849 0.845 0.871
MktBeta 0.206 0.246 0.214 0.249
Amihud 0.814 0.839 0.818 0.797
Age 1.005 1.005 1.002 0.993
Turnover 0.895 0.974 0.913 0.78
Coskew 0.371 1.169 3.415 5.644
Idioskew 1.132 1.108 1.114 1.457
Kurtosis 0.995 0.985 0.977 0.965
Acceleration 0.998 0.999 0.999 0.999
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Stock price bubbles in the Korean stock market”

Ju-11 Ban** - Yong-Ho Cheon***

— | Abstract

E. Fama suggests that in an efficient capital market, stocks that have
undergone rapid increase in price do not show unusually low return
afterward, because there are no price bubbles. This paper tests
Fama’'s argument using the stocks with recent sharp price increase in
the Korean stock market. The results are summarized as follows: First,
stock returns, on average, steadily exhibit positive sign even after
large price run-up, lending support to Fama's efficient market view.
Second, among the stocks with large price run-up, about 40% of them
end up with price crashes. Third, price run-up stocks with greater
IVOL(idiosyncratic volatility) have higher probability of experiencing
price crashes. Our results imply not only there are substantial
differences In subsequent returns on the stocks with price large
run-ups, but also the stocks that are more likely to collapse in price
among them are partly predictable in advance.
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