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<Abstract>

This study investigates whether exchange-traded funds (ETFs) increase the non-
fundamental volatility of stocks in their baskets via the arbitrage channel. Since the price
and the net asset value of the ETF underlying stocks are tied by arbitrage, liquidity shocks
to the ETFs may propagate to the underlying stocks through arbitrage trading, which is
called the liquidity trading hypothesis. We test the implications of this hypothesis using a
sample of ETF's that track the KOSPI200 index. We address the potential endogenous rela-
tionship between ETF ownership and stock volatility using the KOSPI200 index reconstitu-
tion event as an instrumental variable in the two-stage least squares regression framework;
we find the effect of ETF ownership on stock volatility is positive and significant. We also
provide empirical evidence that foreign and domestic institutional investors exhibit more
frequent trading in the opposite direction and higher-order imbalances for stocks with high-
er ETF ownership. In summary, our findings suggest that the growth of the ETFs in the Ko-
rean stock market may have had an unintended consequence of the higher volatility of ETF-
underlying stocks.
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ETF Ownership of KOSPI Market Capitalization

m— All ETFs / KOSPI
=== Domestic ETFs / KOSPI
3.0 1 Domestic Equity ETFs / KOSPI 7
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2013M01 2014M05 2015M09 2017M01 2018MO05 2019M09
Time (YrMon)

(E D NFNAHE AT dg

ol S D13RE] 2010071 v A A 2 RS $IA AR
s AR ekt Y Al sssle) A7kEel A RE gASEs e ol
A0, A B ) A AL FENE BIAFAL S FAE Aot e 5

Aso] O aok EAFE T B5 9he] S man ARl ol A FEE)
RS AbEe] BES olna, AEele] dslis 12 flolr

Panel A: KOSPI and ETF Market

Vear KOSPI All ETFs
Market capitalization Numbers Market capitalization %

2013 1,185.97 146 19.40 (1.64%)
2014 1,192.25 172 19.71 (1.65%)
2015 1,242.83 198 21.57 (1.74%)
2016 1,308.44 256 24.76 (1.89%)
2017 1,605.82 325 35.57 (2.22%)
2018 1,343.97 413 40.84 (3.04%)
2019 1,475.91 450 51.63 (3.50%)

Panel B: ETF classification

Vear Domestic ETFs Domestic Equity ETFs
Numbers Market capitalization % Numbers Market capitalization %

2013 120 18.86 (1.59%) 97 16.03 (1.35%)
2014 127 18.67 (1.57%) 103 15.55 (1.30%)
2015 142 20.01 (1.61%) 115 15.37 (1.24%)
2016 184 22.94 (1.75%) 144 17.47 (1.34%)
2017 230 32.93 (2.05%) 181 27.30 (1.70%)
2018 307 38.02 (2.83%) 241 32.34 (2.41%)
2019 335 47.88 (3.24%) 265 41.48 (2.81%)
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=
ARERE B AaE Fdl AR ES] Banlge] sl vAE ot Gl

= & Soret Zlojvh A3k FAMEA HatE oF 9.45%,
dH= FARIThA oF 2.1% FEE 15 S&P500S FEoRs AT AEF BAT 549

CE 2> 71284

olgl ¥+ 20133dHE 19 19%E 20199 9€9 3097HA] EBAe AFgE WHFE9 V| 2FAZFS
8okt Floltk g A9 Volatilitys /NE 7219 I &9 €3k RTHARZ Alltsion,
Intraday volatility® 7119 d4¥ 1712 A7F2 v ol oigk Rkd =2 gholt} Industry ad-
justed volatility= 78 F=219] €8 WS A Ho wisAdoR Yro 73S gloltt
ETF ownership< 182, AF, Hnl FAFHE7 BA81a Q= E 729 F24 &5 23
F2 =72 o] ARESEATE Price inverse ratiow ¥ 2] 714 9] A4 ghelH, Turnovers 718
FA9 F AdFS F 23 F52 e @olth Amihude Amihud(2002)7F A|¢HeE H]F-5d ol
3k )-8 wdol, Qoke] EAo| HaelA 1000S F8F] 243kt Newst o] 72 Ao A
M 719E AAEE v €3 =E5HE 714 Sleo]™, Log newss News Wl 28 B& &
AR FH3E gholtl. Log market capitalizationS 71 7192] A7l Al 21 ghola,
Market capitalization 7l 71992] Al7lEHolcl(eke], 19 ). Book-to—market ratio= 7I& 7] <]
AEILA ] A TR E, Leverage® & FAlE 2o UiE gholth Return on assetS 97
so]9)S Ao 2 o] AAkeleit). Index fund ownership® Active fund ownership< ZHz¢
del~dee)l M HAEY) BAstal = 7199 A7 div] H&E ¢w|gth Past 3 month
return< F21¢] A 3709 7] FAFO)ES UERH, periode 7 F24lo] ETF e AAH
4 FE A8 VY 9 2 U gholth BE g 15112709 #S5X| o sk FAIFe|

Variables mean sd min p25 p50 p75 max
Monthly volatility (vol, %) 9.45 3.95 0.63 6.86 8.73 11.20 45.77
Intraday volatility (intra vol, %) 3.08 1.01 0.36 2.41 2.92 3.57 11.42
Industry adjusted volatility (ind vol) 0.84 0.33 0.04 0.62 0.78 1.00 3.93
ETF ownership (own, %) 0.80 0.39 0.00 0.53 0.75 1.01 5.34
Price inverse ratio (prcinv) 0.04 0.06 0.00 0.01 0.02 0.04 1.14
Turnover (turn, %) 0.45 0.50 0 0.20 0.31 0.53 8.71
Amihud illiquidity (amihud) 0.05 0.13 0 0.00 0.01 0.03 2.33
News (news) 2,955 13,058 0 93 460 1,543 255,863
Log news (nnews) 5.88 2.24 0.69 4.55 6.14 7.34 12.45

Log market capitalization (/nmktcap)  28.43 1.25 25.60 27.45 28.32 29.27 33.51
Market capitalization (1 billion won) 5,789 18,466 89.89 828.7 1,979 5,140 357,660

Book-to—market ratio (bZ2m, %) 0.33 0.34 0.01 0.10 0.20 0.39 1.62
Leverage (/ev) 0.51 0.21 0.03 0.34 0.52 0.65 0.93
Return on Asset (roa, %) 0.89 1.55 -15.10 0.17 0.77 1.62 6.42
Index fund ownership (index, %) 0.25 0.24 0 0 0.22 0.39 6.57
Active fund ownership (active, %) 1.99 2.67 0 0 1.08 2.85 24.68
Past 3 months return (ret-3-1, %) 0.59 17.86 -76.92 -10.40 -1.12 9.60 396.91
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e AL AEAR R

A
AANAL 7FsAe] 8L ovd,

I =2

1.04% = 7NQ1FA}R o] 3] A& 041%01] )&l A =4
713} 9= FEA A ) 7} 7HA] 3 onlale o

(E 3 HEX+HES 2859 {849 Hl1
obz) i 20139 19 195 20199 99 30207H4 819 3 APASFAES} WEFo
4 AL FUNSHEE @ HRIEEE gol uig vuE ok Aot 3AE A
F7F dolEE 2292008 FEshs AEASHES) §Y HEE] BAg FAom
FAzL, 7| AEA A}, A EARte] A doleE utem 7F Bxl FAE S A
om, 3t HH(Aggregate)dl A WMEE @okste] Halgith €dE AAtE AE F29
e 9 Fod F 81/MEY ME /I B -@AS AN T, T, TEAE
7+ 10%, 5%, 1% F2lFFolA oS e

Mean difference

ETF Common stock (t statistics)
Equal-weighted turnover
Aggregate level 2.97 1.01 1.96(18.98)"
Individual investor 0.29 0.62 -0.32(-11.98)""
Institutional investor 2.19 0.18 2.01(24.80)™
Foreign investor 0.48 0.20 0.28(8.69)™
Value-weighted turnover
Aggregate level 5.25 0.67 4.58(29.20)™
Individual investor 0.41 0.28 0.14(7.78)™
Institutional investor 3.79 0.17 3.62(27.68)™
Foreign investor 1.04 0.22 0.82(22.8)"
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EAlgcy ey BAAS v %A R Aot WARS EAG ol Fol® ZsH
$A8) = @914 B9l Baw ol

> $ERTHES FAZRHSY A5G0 et W23 =Y
5 =

9] WHH|F(ownership)d} SAHTE E3}slo]

Vol = a+ BxOwny +T x Controly, | + FixedEffects +¢;,

g A9l A3 (D~Q3)2 AAl F&d gk AAZA7Y, vd B 23 )~(6)2 ZAH2009] +4
FTEoR A HAFY ARG VTS, A (D~95 Z2¥2000] HY &g o]o] BT
AE Zddtel I REE AAAY. SE5UeE Ol B 9 BEAXE AMNE e A
S}, BAHSE 7] € A2 =F 35 gt 2 3k A7 (market capitalization)2] 271 L,
F7F] 9, Amihud(2002)9] B84 A%, 238, A5 Ol AP7E, A, 2RkeolelE,
del~F=ol JEJHAE W Hof uie quwsg, a2la fEAY 1Y, 271Y, 371E AAduss A
gt} B Age] s Ayke V99 € 2 danE SAS Flolth 3 Qe #E XTEOAE
7193 A7ell gief ol9e g FHAHY 3 o)Fo] AME t BAZS vekdch X 7
FAE 249 ghol 27 10%, 5%, 1%9] Fol5Fd A 493 vebdt)

At Full sample B: Subsample by KOSPI2Z00 membership
Always belong to mem—  Experience change in
bership membership
(1) (2) (3) (4) (5) (6)
Vol Voly Vol Vol Vol Voly
Owny -0.01™ -0.01" -0.00 -0.00 -0.04™" -0.03™
(=2.00) (-1.86) (-0.43) (-=0.37) (-2.81) (=2.27)
Innews; 0.08™ 0.08™ 0.07" 0.07™ 0.12™ 0.12™
(13.61) (13.66) (11.05) (11.09) (8.29) (8.39)
Inmktcap;_ -0.01 -0.00 -0.03 -0.02 0.01 0.02
(-0.47) (-0.11D) (-1.38) (-1.01) (0.30) (0.48)
preinvy_| -0.03 -0.26 -0.52 -0.65 0.06 -0.21
(-0.15) (-1.28) (-1.30) (-1.62) (0.24) (-0.83)
amihud;_ 0.06 0.08 0.08" 0.09 -0.06 -0.10
(1.32) (1.58) (1.71) (1.84) (-0.44) (-0.71)
twrn,_y 0.03 0.03 0.07™ 0.08™ 0.01 0.01
(1.53) (1.56) (2.49) (2.54) (0.37) (0.50)
rety_3 _1 0.00™ 0.00"" 0.00"" 0.00™ 0.00"™" 0.00"™"
(11.22) (11.52) (10.34) (10.41) (5.20) (5.53)
vol;_y 0.02™ 0.02" 0.03"" 0.03™ 0.02" 0.02"
(11.61) (11.34) (11.28) (11.13) (4.57) (4.1D)
voly_» 0.02™ 0.02™ 0.02"" 0.02™ 0.02™ 0.01™
(9.58) (9.59) (7.54) (7.50) (5.50) (5.38)
vol;_3 0.02™ 0.02™ 0.02"" 0.02™ 0.01™ 0.01™
(9.54) (9.46) (8.42) (8.43) (4.37) (3.98)
b2ms_ 0.01 -0.00 0.05
(0.29) (-0.00) (0.36)
levs_1 0.31°" 0.08 0.85"
(2.85) (0.97) (3.39)
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(B 4 dEAN+HES FAERHSY HESYO thet 22724 (A %)

A Full sample B: Subsample by KOSPIZ00 membership
Always belong to mem—-  Experience change in
bership membership
(D (2 3 4) (5) (6)
Voly Voly Voly Voly Voly Voly
roa;_y -0.01"™ -0.01™ -0.01
(-2.68) (-2.62) (-1.56)
index dummy; _| 0.05 0.51 0.05
(0.24) (1.40) (0.22)
activedummyy_| -0.37" -0.16 -0.40"
(-2.23) (-0.45) (=2.17)
Observations 15,124 15,111 10,483 10,483 4,639 4,626
R-squared 0.48 0.49 0.49 0.49 0.46 0.47
Month FE Yes Yes Yes Yes Yes Yes
Stock FE Yes Yes Yes Yes Yes Yes

Fa32000] BT Gefolehs mWS A AAa]e] oA, 2252009 FA
FRoz Py MYl YW VIYEI 22320000 B F AE AYHA D FREL
DA Ao 9AHoR Xl B4 gethe A& FERY 3

1 . =

i
w4 Avje} wrh 9AS WaE 98, frfﬁzooﬂ ?i )5} e} of

UEhA] ekt ekAe ARl (7)5H (9)Oﬂ/ﬂb JHL* Aol A FRIPH 59
WAL U 3Pl b e 3918 & Qnh AASAS BAUE & B EEAA
el 9 WEA) W EEAAE o 3%elA 4%7HA dlge gol AuE
BTk B (EAF G -2.15904 -2.78 AEE FALOE Feolsth
e 9 S e YPAAnY ufa e £ W5Ye dene

[U

|

ol s12:3] : 2
FOF ) FBRAT e e ol WA BAlG) BE T duS wel Ao
Atk elolAE $HOR g AT WY BAE nel® 43R A0E g

7) :29200 THFE @ @ AE AYE Ho] QAW :A|2008 FFHE FPALFAL
o8 RAE Y BF AL mz 2] A ok AsIsHT,
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S5 Ae 3 A #5138 35 (2022)

4.3 Ldd 49
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Qofgtk Floltk 22912009 A7) EEE WA Al A
gzl Fall 222912000 WA FE i HA
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R 51223]2009] A7RE el A :29]1200 AR ESS] AZFEe] Fto] AA|ehs
Agom Fdsjor gtk AR o] BMANFI AA BN FelE K|z} vhehde
BEAFAEe ol BN AAl W] Aols BTl

sk, o] e 7|9ES 3R U] 7Y 5AS #Es) 2 Ay, et W
7198 fF5A0 E2 7Y, FElErF 52 V)9S 540 W Ve w yElTh
oA =T} F& VIYES 7292009 FFo] WAl AeAo)R|= @kan, A
AEE &8sk gAddA AFHez 24 7Fsst FAER F4H T, <F 559 197
3| FEA Aol A 222320000 AYPEHAY Edt THoA e frsid el o4
ztol &= ol gk 45 Skzlgtt

F29200 ALY G2l we), AAFHE] BHH|F 523 Uids] fov)dk Wals
etk 52292000 AYHAS v AHAAFA= 3 &9 FF3Ae] oF 131%0l s
She A A BAHF 712 Holw, I Av200004 AQ)E ZGolE HiHow

o1
119%¢l tSahs BanZEe 714 Hol= oz vehgth? ke, el HioAs=

A 7N thH] oF 0.46% AL, g FEo|AE oF 0.51% AR H|Fd sfdsts o=
AA FERAN AGAFHE BF0Fo Hdgho] 0.8% 2 Holl vFHES w, FAH
o 7% FA3] F2o3k Folt) olo Wik ¢ EAF e oF 17.8904 48.6H LR TS

8) AR whuFe] G oJBH dSAE FRAN Bk FEA o 0.96%% o), A
DS e oF 0.78%2 UEhdth AEAFREe] ol maulEE A4 BEHE vlEo

Apojoll ik AUighe] Wt oF 0.24%% yEbas dQlsigitt. BE BaHA] ¥ A= A
Aol 24 & B3 B TPssieh.
9) Ao 6719 FEI 19 TR Ax) kS HWFshe] M)
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(H 5 SEA+HE FARFHSI HSY0 et 2EHA FHLxts e
obef = AEAFHES] A FA ol ti7t BAHISS 2249200 WY oFE =iFR ARSSho]
F4% 19 2N dael, FAE Bangy =4 2 weAdae s 29AR A4
Ang aokek glojth sd A} B 1st stage®] HH2 thg 2& F4& lojtt

Owny = a4+ fFx I(kospiZOO)it +I'x Control;, _| + FixedEffects + €;;
Z12]al 2nd stage®] AR ths 37 A AFE QoFgE lolth
Volyy = a4 3% 6%” +I'x Controly, _| + FixedEffects + €;

g A 3292009 A7) TH ®A Al HYle] @ TEHEY 194 &L TEES, 94 BE
FZ23]2000014 et FEET 294 2 TEES Jvhd AR Aol BANMSTE VY]
48 AR wF 3o gk 2 7k, A7 H(market capitalization)e] 21 gk, F7F] I,
Amihud(2002)9] ¥-&4d A&, FA3NHE, FF7F o AG7HE, FAHE, AikeololE, ldx
A9} AEBAE HfFof g gusE ARt B8 dye) HAye 9 nyganrt ¥x3E
Avjolt}t, FE QY| gk RFTQAE Al disl] S 2~E¥ 3§ o|Fol ALtE (SAFS vERLh
FAR Y T TEAE A9 #tol 2 10%, 5%, 1% FeEEolA froldS YEekit

B: Out sample

I

M

A: In sample

1st stage 2nd stage 1st stage 2nd stage
(1) 6mon  (2) lyr (3) 6mon (4) 1lyr (5) 6mon  (6) lyr  (7) 6mon  (8) lyr
Owny Owny Voly Vol Owny Owny Voly Voly
In /Out 1.29™  1.33™ -1.18™ -1.20™
(48.59) (39.91) (-=17.80) (=20.24)
Owny 0.07" 0.06™ 0.17™ 0.13™
(2.40) (3.18) (2.66) (3.25)
Innews; 0.00 0.02™ 0.02" 0.01 0.06™ 0.06™ -0.02" -0.00
(0.66) (3.28) (1.75) (1.62) (12.85) (14.44) (-2.96) (-0.82)
Inmktcap;_| -0.01 -0.01 -0.03 -0.03" -0.00 0.03" 0.01 -0.01
(-0.94) (-0.47) (-1.17)  (-1.9D) (=0.26) 1.71) (0.50) (-1.42)
preinvy_q -0.11"  -0.16™ 0.21 0.38" -1.33™ -1.21™ 0.33" 0.42™
(-2.20) (-4.02) (1.07) (2.26) (=9.74) (=9.61) (1.81) (2.92)
amihud;_q -0.32" -0.32™ -0.20 -0.29™ -0.84™ -0.86™" 0.26" 0.06
(-6.91) (-8.18) (-1.46) (-3.36) (=7.94) (-10.77) (2.26) (0.82)
turng_| 0.04™ 0.06™ 0.39™ 0.36™ 0.13™ 0.16™ 0.29™ 0.25™
(3.01) (3.89) (6.70) (9.18) (5.32) (7.91) (7.71) (9.64)
ret;_3 1 -0.00 0.00" 0.00 0.01™ -0.00 -0.00" 0.00 0.00™
(-0.06) (1.71) (1.25) (5.48) (-1.09) (-1.75) (0.43) (3.46)
b2my_| -0.06" -0.07" -0.32"  -0.23™ -0.12" -0.11"  -0.33" -0.27™
(-1.93) (-2.32) (-2.47) (-2.79) (-2.30) (=3.02) (-5.17) (-6.75)
levs 1 0.13" 0.10" 0.33" 0.28™ 0.32™ 0.28™ 0.50™ 0.44™
(2.24) (2.07) (2.51) (2.99) (4.05) (4.66) (5.24) (6.91)
roa;_| -0.00 0.00 0.01 -0.01 0.00 -0.00 -0.01 -0.01"
(-0.26) (0.85) 0.61) (-1.14) (0.29) (-0.08) (-1.43) (-2.19
index dummy; _| -0.03" -0.04" 0.01 0.05 -0.36™ -0.22™ 0.11 0.12
(-1.82) (-2.02) (0.09) (0.90) (-4.99) (=3.1D (0.62) (1.04)
activedummyy_| 0.07" 0.02 -0.08 -0.03 0.61™ 0.62™  -0.74" -0.66™
(2.08) (0.75) (-0.68) (-0.39) (6.32) (7.57)  (-5.05) (-4.92)
Observations 1,256 2,379 1,252 2,364 2,391 4,426 2,380 4,402
R-squared 0.74 0.71 0.38 0.36 0.35 0.36 0.34 0.31
Month FE Yes Yes Yes Yes Yes Yes Yes Yes
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3o whe} 71BAEARRR] 2pelA A7t =rteReR], a8l MEAAES] wo)x Efold
W97} Basrea Selgh

(R 6> YUY MAZES I3st FIH 24
ol Tt ARASALL] A FAO G WUl FES TA5200 A JRE BTV AL85}]
A% 7, 248 wan a4 93 Wsade] WS T A A4se T wsl vAle) Aveke
2ok Aolt), Y AL Q¥ WS A7 Ui gel 20 gom Aeu: AFvsge) 4
Highs 20A TE5HeR ARSSE B4 9) AAgks vehH, siE BE I 7199 BsdS A
Hit HMEAAoR 733 A BsAAS SEHTE AMES AAANE. SAETE 719 9
AR =% 3l i3t 21 gk A7 (market capitalization)®] =71 #k 71 997, Amihud(2002)¢]
HEA AE, FAN0E, AL O AR, TAE, AeolelE, JluiHES) e nAE
Bl gk guiiaeE ARgSith BE Arle] Ay 9 aAgIrt 23E Ao #35 ghe
e ETakE Al dis] S 2EE & o]Fol At rEAES UERATh T T T
FAE 9 ol 4 10%, 5%, 1%9] FoFEelA foehs ekt
A Intraday volatility B: Industry-adjusted volatility
In sample Out sample In sample Out sample
(1) 6mon  (2) 1yr (3) 6mon (4) 1lyr (5) 6mon  (6) 1yr  (7) 6mon  (8) lyr
Intra voly Intra voly Intra voly Intra voly Ind voly Ind voly Ind voly Ind voly
Owny 0.07™ 0.05" 0.23™ 0.20™ 0.10" 0.08"™ 0.23™ 0.20™
(2.29) (2.61) (4.78) (6.29) (2.53) (3.39) (3.59) (4.56)
Innews; 0.01 0.00 -0.04™ -0.02"™" -0.02 -0.03™ -0.04"™ -0.02""
(0.59) 0.47) (-7.66) (-5.79) (-1.43) (=2.77) (-5.81) (-4.77)
Inmktcap; | -0.06™ -0.06"" -0.03" -0.06"" 0.02 0.02 0.05™ 0.02
(-2.92)  (-4.80) (-2.30)  (-6.72) (0.60) (0.65) (241) (1.31)
preinvy_| 0.37 0.41™ 0.44™ 0.40™ 0.38" 0.55™ 0.59™ 0.62"
(1.80) (3.02) (2.12) (3.01) (2.00) (3.31) (2.86) (4.02)
amihudy; -0.04 -0.11 0.46™ 0.27™ -0.24" -0.37"" 0.37™ 0.15"
(-0.32) (-1.61) (4.68) (4.91) (-1.71) (-3.95) (3.56) (2.17)
turng_| 0.44™ 0.40™ 0.28™ 0.25™ 0.41™ 0.38"™ 0.29™ 0.24™"
(8.53) (10.47) (8.11) (10.99) (7.08) (9.49) (8.16) (9.64)
ret;_3_| 0.01™ 0.01™ 0.00™ 0.01™ 0.00" 0.01™" 0.00 0.00™"
(2.31) (8.43) (3.43) (7.57) (1.75) (5.90) (0.84) (4.14)
b2my_ -0.46™"  -0.37"" -0.32"" -0.28"" 0.16 0.21" 0.04 0.09™
(-3.50) (-4.76) (-4.85) (-6.69) (1.31) (2.41) (0.72) (2.27)
levs_q 0.48™ 0.39™ 0.41™ 0.36™ 0.35™ 0.24™ 0.56™" 0.50™"
(4.09) (5.23) (5.24) (6.74) (2.68) (2.51) (6.04) (7.61)
roas_| -0.00 -0.01 -0.02" -0.01" 0.01 -0.01 0.00 0.00
(-0.01)  (-0.85) (-2.05) (-2.46) (0.57) (-0.95) (0.04) (0.03)
index dummyy_| 0.01 0.06 0.06 0.11 -0.01 0.03 0.10 0.04
(0.20) (1.08) (0.42) (1.03) (-0.11D) (0.45) (0.62) (0.32)
activedummy; 1 —0.06 -0.05 -0.68"™"  -0.64"" 0.04 0.06 -0.77""  -0.73"™
(-0.51)  (-0.59) (-5.17)  (-5.40) (0.32) (0.68) (-5.40) (-5.52)
Observations 1,252 2,364 2,378 4,400 1,252 2,364 2,380 4,402
R-squared 0.50 0.49 0.44 0.43 0.28 0.26 0.26 0.24
Month FE Yes Yes Yes Yes Yes Yes Yes Yes

269



Exchange-Traded Funds Ownership and Stock Volatility

5. AAASHES B F0 EARE) A A
5.1 FXHAHE Heff Ha dA

<E 5>9} <IE 6>9] AP} wolFFo] APALAE nANIF] F7kl o) Al At
WS el WA ol Aelel, *—M]i i}"‘ﬂﬂli A A

2}
e w el el Aoz <8l A4 i}%ﬂﬂw R AN AL
AgAGRES] WA BAle] BRI Aest 248 Felr. F& /)9
AArge] Ao Aehs WAR AFAFRE RS ek s dohy, 23]
NFAAEE AHAFEES niEel Be FAo AhA0w FAS] urke 4
AAFAEE F BRRATL Solud Ho] e FA6 oj#k wf7Ite] oA,
A E=7F A vebd Zloldh

b A AR ES] BAHFe] w8 5 FARES A gEbAleA
golstr] Yall xRl A7) 7Fsst 7B Ex AL ool FAbxf, g al FFEAI A e A
bRk NIFARAR] Al FAR ERete] ol BR7IRE, AgNE, 28 -
THE TEVRTE AT 3| S AT &, fisAdo] v %k@ TEATE,
BAAGTHES] BiHTo] 15 Jo® VUEe AR dRTEdsE 718 7 9=l
FAAR] A e E A ok WA EAIE ool M = *Zﬂs}ﬂ ofj<zol], 12~
2009] AP &2t AR5 mHEFE ARgste] AT A E BHTs A
Z 3kt

Bomie FAxse] Ades gdusn 36 ofeeg AXaL, o5 A
A E =AM ARzt Al 7HAe] WigE dA gt WA, Cella et al.(2013)%}
Ben-David et al.(2018)¢] A--ollA ARE-3F FAAES] BF7|F AR E ARSI T4}
FA o] E F2 o] gk d(m) @9 HR7IE vhed do] Ae|gith
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Aoz e 99 5 2 EANGE GeT Wk 54 el 024 sjga,

MlEsks gare] Adwr dojyitid 09] ghe 44 Zlolth. W, & & olujo] wl5a

EARS 9418 Pustel vhrAde] AN Ssl AAATHA 19] g2 7Hd
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N FEol g A HE ASHem s Hd d 52 AV EAely] Brke
wjgob m =AM @) dofubAl Hof 1ol Tk #he 7 2 Alolrh
SHAE, A AEANFOR AEE BRI Mes FARkEe] 54
FAE gde] migaAy wiesks LS o] W WHRslhe AHE 2EeHA] S
Kol At 1~Eﬂﬂ4 g < Fek [+100, -1001¢] A<l [+100, -100, + 100,
-1001¢] A7E dofids wl, B 19] #h& 7P, 5 AR ARA Y vigeek viE=rE o
WAk s = A Mede ek A A o stk 3 viaeeh vi=rE vk
Hdeghe [+100, -4019) A H} [+100, -4001¢] A7t WAl o & Fge 2
Zlol}. o]eh 2 A ALIE Wdshr] 918, Ben-David et al(2018)9] A7 ARE 7|EoR

3y, o HAE B £4S AA F A WS Flipovery, 2 A7 @Y

54 gol ¢

D FA FA iol o8 54 99Y d o eANETel 44 dPU =
o2 A9 1 22 A 09 @ 7HE "vidas PR 54 J ol disl 42
Avdste] Dy 2 gejgdth o)8 B0 g MAFAALe] o wiA sl doftA
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AUD Y B R %S DI QoA AR A1 Aigkel o o] B4
[+100, -1001¢] At [+100, -100, +100, -10012] A F T2 7452

o Folalr] 918 eluh

WS Flipovery, = o3k HF 49 248 g3} g,
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Flipover,, 21 Y jd XDyd}xdem

- Buytradesy,,, + Sell trades;,, z o By

14) Ben-David et al.(2018)9] Aol wed] 54 dddel AU Eo] 2 A A
Wk o2 A SeE BV WS Horizongdl w3 $ 24 Rf7]13Hadjusted churn
ratio) 02 FJsle] ARESITE B =S B3 Ao A whake] # 24%‘1} ot Al gt

AR T 3 ol AULel Adgel ek Aa A o Aok Wsos A Au
sho] AT AelA Aol7l EATLL. ol 2o 442 AR olfE, [+100, 4019 Ad
BT} [+100, ~40019] ek WER = FeE v wel Aol o = e ol

WHo] 7S HoJ3h7] 91%ke]t}h. Ben-David et al.(2018)2] WS It Ho] Algs=
A= Zol7F PSS stk
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CE 7> A 4 J|ZSAY

offf 3= 20139 149 1958 20199 99 3097b4 A 4ol it Fapapd A des ok
Aoleh, oftf F4& 2292008 FFE FEAFAEIL BAES F4 T A VI
2292009 TEFECR RN FAEN @ W FAFEA XA G2 T4
Sgltt. Horizon W= 4 w919 BV =S Uehliv] 0o 7S JUH9l =
WEZE doiE s, 191 JPRESE vl wierh dAste] RfrIRte] Fopde ojwdt.
Flipover W5== A3 A} the Wae] A7} olfolxl d4s dd sAdFeR 7edddd
#Hom 1o 7heas vi-vim wigo] vir= AdE o 2l PSSt Imbalance = A'H
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