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Abstract

This paper investigates the volatility-increasing effect of exchange-traded funds (ETFs)
ownership on individual stocks in Korean stock market: The value deviation of ETF
from the net asset value triggers institutional investors’ arbitrage and eventually elevates
stock volatility at static level. Using the monthly sample of ETFs tracking KOSPI200 as
an underlying asset, we find a negative correlation between its ownership and stock
volatility. There exists, however, an endogeneity that large, mature, and stable stocks are
likely to be owned by exchange-traded funds because it is inherently constructed to
follow the market returns. In order to estimate the exogeneous ETF ownership, we take
the two stage least squares (2SLS) approach employing the KOSPI200 reconstitution
event as an instrument variable. This endogeneity-controlled regression results show
that the ETF ownership significantly increases the stock volatility. We additionally
explore whether the arbitrage behavior co-moves with the exogeneous ETF ownership.
As a result, the arbitrage trading of institutional and foreign traders is significantly
moving together with the ETF ownership. But we cannot find any meaningful change in
the trading behavior of individual investors, who are fundamentally limited in arbitrage
trading in Korean ETF market. Our paper timely raises a problem of its unintended
result of ETFs, volatility-increasing effect, despite original purpose of activating
indirect investment. This empirical fact provides financial regulators with useful
implications needed to establish relevant policies and allows investors to manage their
portfolio risks within more sophisticated scopes.

Keywords: Exchange-Traded Funds; ETF; Arbitrage; Indirect Investment; Stock

Volatility

* This paper modifies and further develops the Jin’s master thesis.
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AFoR vFANE 20100 T oF 42 @e Fre] Agom gt Tl 20024
1089 =98 oF, vhd AF /b B4l 20194 1298 /1F0E AYAFAE

A TFEZE 5029E dolaleE, <TH 1M = 5 QRol, ol Ay A AlZbs e of

=95 AY (Lettau and Madhavan, 2018; o|Aj8}, &%, 2004). AW, AAAFHA=
Al A ol FolAl= e He AAH FAoU Al wiEE s, A
TS e Arte® AlkE o] E7Fl =AAETEA(Net Asset Value; NAV)SF 374
NG zrel FEls RWEA HAAZIT ! oju NRFEAAES uF tE AE miEstal
AF7rd Aprks st WReR AU E Fdee] RV FEHERES

FRATFHES HAxE 24T A= olHd AefAIE vtals Ak Al e

—

ZFA e Faet WEsAd S 52 AW A shEt Ze YESsHA] g2 AHE opE
Aot EA A7) 7 @it (Wurgler, 2010; Hamm, 2014; Krause et al., 2014; Da and Shive,
2017; Israeli et al., 2017; Ben-David et al., 2018). £3] Ben-David et al. (2018)¢] #H=

A= ABEAR] AGAY B FFAFAES TR FBEY GAAG FHa

il
i

4ol TR AAAFHE ATt 22 FAAE, T2 A A8 APS FEEe FEAS
13 EH%QE sk 7| S AAH R o] 2Tt o'k A4-7h dojdtt (Ben-
et al, 2018; 3%, FFH, 474, 2012; A< AW, AAF, 2018).
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Holding ratio (%)
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<E 1> AARFEE A|F 3

Panel A. KOSPI and ETF Market

KOSPI All ETFs
Year Market capitalization Numbers Market capitalization %
2013 1185.97 146 19.40 (1.64%)
2014 1192.25 172 19.71 (1.65%)
2015 1242.83 198 21.57 (1.74%)
2016 1308.44 256 24.76 (1.89%)
2017 1605.82 325 35.57 (2.22%)
2018 1343.97 413 40.84 (3.04%)
2019 147591 450 51.63 (3.50%)
Panel B. ETF classification
Domestic ETFs Domestic Equity ETFs

Year 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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<E 2> 7|25 A%

r e 20139 E 19 19%E 20199 9€9 309€7HAl Al AbgE wisEe] VRSARES a9k Aotk sld Al Volatility®
H%’ FA o o FoE] U3F xFPAR ALISI e, Intraday volatility= 7199 €Y a7bE AVER de gl Wig Ad= gk
o|t}. Industry adjusted volatilitys= 718 F2lo] ¥ ‘E"'i“"‘“*‘)* A Fo MsAdo® Yol ¥F33 gholth ETF ownership <14
2, AE, "l AR Afeta dE N F4e F S 23 F4 F2 ppo] Avbskgltt. Price inverse ratio= B F4
7bA el 94 gtol™, Turnover: WE F49 & 7dHS % W) 42 Wie glelth Amihude Amihud (2002)7F AQHEE vl f-5A4d o

g Wgolm, goFe EHo F3elA 1000e woke] AT Newss ol 722 AdeA /E 7]4e AA9e v 43
Z5 = 71419] 34o]H, Log news: News ¥ 25 t3 & zAA=Z1 F3F gholt}. Log market capitalization 708 7142l A7}k
o] x}¢l 21 gholal, Market capitalization 708 711l Al7bE o)t} (&9], 19 ¢1). Book-to-market ratiot= 718 7] < 37}k
A di¥] AR E, Leverage: ¥ FAlE FAFSE Uie gholth. Return on asset & B7|olols FAMFO R pro] AXleditt
Index fund ownership®} Active fund ownership ZtZt Qlelx~f = o} MEJHHE7E BG83 = 7199 A7FE din] H&S 9v)s
t}. Past 3 month return 219 #}7 3704 ko] F2401 &5 WERUM, periode /W F2lo] ETFol| &3 AAW o +5 & 7|7+
o 4 F2 Ui gholth BE WS 15112709 A5 o g SAF ol

—l>r

F

o b 2
12 e

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 (intu vol , %) 3.08 1.01 0.36 241 2.92 3.57 11.42
Industry adjusted volatility (ad 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 (praw ) 0.04 0.06 0.00 0.01 0.02 0.04 1.14
Turnover (um , %) 0.45 0.50 0 0.20 0.31 0.53 8.71
Amihud illiquidity (am ihud) 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 (hnews ) 5.88 2.24 0.69 4.55 6.14 7.34 12.45
Log market capitalization (m kimp ) 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 (b2m, %) 0.33 0.34 0.01 0.10 0.20 0.39 1.62
Leverage (&v ) 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 (adex , %) 0.25 0.24 0 0 0.22 0.39 6.57
Active fund ownership (ade , %) 1.99 2.67 0 0 1.08 2.85 24.68
Past 3 months return (re t;_5 _4, %) 0.59 17.86 -76.92 -10.40 -1.12 9.6 396.91
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 ¥E 20139 1€ 1998 20199 99 30¥€7kA4 810 3 FAAFHES} BEFo dig 4 5]
7 ghell g mws Qokd Zlolth A& Ate AT F7F dHolHE 2492008 =
g FHow FAEG WJAFAA, VREAR, AFAFAA] AY wHeolHE vNtew 7}
t(Aggregate)oll A o] W2 gofste] Wadit, €= Aitd A F2e] IdE s
S AABEAT #, wx, o EAIE FE ghol 22 10%, 5%, 1% frelFwolA

9

Aee} g A=Fo] B
HE&s Astalon, At
1712 3

Mean difference

ETF Common stock (¢ 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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o e N FAY 9 wsAdd dE AFAFHAEY] LfvF(ownership)? SAWGTE XT38t o FHARAS WYst A&
ARE 895 Boltt

Vol =a+ f x0wny +T X Contro 1y _; + FikedEffeds + &
A A AH (D-(3) & A FEol gk AAZAF, sid B A¥ (H)-(6)2> 2292000 FAFTHR 4 AYEHl AN 714
g, AR (D-(9)w 2292000 HAYH &} o]He] BE Q= WOSEL‘)ﬂ g FRE AAANY. FE5UsE 9 oY 9l %E
A2 AR S AFEST BAWSE VY] €Y A8 wF 3G uigk =gk /‘]7}}—"“(markct capitalization)®] &1 g, F7}
o] ¢4, Amihud (2002)°] W54 A&, FA3NHE, G5 of A7RE, TS, AbEololsE, ulafse) AE
o gk 1 g, aea Wsgde] 104, 27H°J MY AdWGE AR RE HZE9 AN Ade VA €F 14
etk &3 <] ke EFEAE 719¥ Alztel dis] ojYo® FexEd & o|Fo] AXE t FAFEE JERATL 429
BEAE F4E @l 44 10%, 5%, 1% FowolA F23-& Yepdith,

A. Full sample B. Subsample by KOSPI200 membership
Always belong to Experience change in
membership membership
(O] @) ®) 4) ®) (6)
Vol, Vol, Vol, Vol, Vol, Vol,
own, -0.01** -0.01* -0.00 -0.00 -0.04** -0.03**
(-2.00) (-1.86) (-0.43) (-0.37) (-2.81) (-2.27)
tnew s, 0.08*** 0.08*** 0.07*** 0.07#** 0.12%** 0.12%**
(13.61) (13.66) (11.05) (11.09) (8.29) (8.39)
tmkim p;_q -0.01 -0.00 -0.03 -0.02 0.01 0.02
(-0.47) (-0.11) (-1.38) (-1.01) (0.30) (0.48)
prar ve_q -0.03 -0.26 -0.52 -0.65 0.06 -0.21
(-0.15) (-1.28) (-1.30) (-1.62) (0.24) (-0.83)
am ithud,_ 0.06 0.08 0.08* 0.09* -0.06 -0.10
(1.32) (1.58) (1.71) (1.84) (-0.44) (-0.71)
wur ny_q 0.03 0.03 0.07** 0.08** 0.01 0.01
(1.53) (1.56) (2.49) (2.54) 0.37) (0.50)
reti_3 4 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;_q 0.027%** 0.02%** 0.03*** 0.03*** 0.02*** 0.02***
(11.61) (11.34) (11.28) (11.13) (4.57) 4.11)
wli_, 0.027%** 0.02%** 0.02%* 0.02*** 0.02%** 0.01***
(9.58) (9.59) (7.54) (7.50) (5.50) (5.38)
v ly_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)
b2m,_4 0.01 -0.00 0.05
(0.29) (-0.00) (0.36)
bv_q 0.31%** 0.08 0.85%**
(2.85) 0.97) (3.39)
0 ap_y -0.01%* -0.01*** -0.01
(-2.68) (-2.62) (-1.56)
fdex dummy,_, 0.05 0.51 0.05
(0.24) (1.40) (0.22)
adre  dummy,_; -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

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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T EE APAFAS A FAo) UF AFHFE 259200 WY AFE EFNFR Agstel FAT 1A AARY dAstsh, F
A8 wues F4 990 wsAse] $AE 2wAZ A9 AhE ok Aolth W As B st staged] APE v A& 4
& Aok,

Owny =a+ f xI(kopi 200); + T X Conto l; _, + FiedEffeds — + &
2913 2nd stage®] AAL L 57 Ao A%a retd Aol

Vol, =a+pXx0wn +TXConto l; _; + FiedEffeds  + &

Ad A= :Z272009 7] FE AA A d]de] H FHEN 2¥A 42 FTHES, A€ B Z2T200004 23 FEEF 287
A FERES Fdd FALHT Aotk FANEE VI 9 AR =F 35 dd 23 g, A7FEH(market capitalization)®] &
73k F7kel 9%, Amihud (200209 MFER AE, FANAE, o O AGTIE, P E, Aol E, AuzA=s} dEug
S nfol BE duiMSE AU BE Ao dve 98 u4R}t 239 dvolt BE Q) ghe EZOAE /93 A
el ojdow FH2HY T o]Fol ALt ¢ FAFES Wtk FAR L x, wx, wexFA S FAY ghol 44 10%, 5%, 1%°] FrolFE
oA frelghe vhehi,
A. In sample B. Out sample
1st stage 2nd stage 1st stage 2nd stage
(1) bmon (2) 1yr (3) bmon (4) 1yr (5) bmon (6) 1yr (7) bmon (8) 1yr
Oown, Oown, Vol, Vol, Oown, Oown, Vol, Vol,
h /Oout 1.29%* 1.33%* -1.18*** -1.20%**
(32.19) (44.66) (-22.70) (-26.82)
own, 0.07** 0.06*** 0.17%%* 0.13***
(2.21) (2.93) (2.74) (3.27)
tnew s, 0.00 0.02%** 0.02 0.01 0.06*** 0.06*** -0.02%** -0.00
(0.50) (2.70) (1.52) (1.32) (10.35) (11.87) (-2.84) (-0.79)
tmkm p._q -0.01 -0.01 -0.03 -0.03* -0.00 0.03* 0.01 -0.01
(-0.88) (-0.44) (-1.11) (-1.80) (-0.26) (1.89) (0.54) (-1.51)
prar ve_q -0.11** -0.16%** 0.21 0.38** -1.33%** -1.21 0.33* 0.42%%*
(-2.40) (-4.49) (1.07) (2.38) (-7.73) (-8.44) (1.66) (2.84)
am ihud,_,; -0.32%** -0.32%** -0.20* -0.29%** -0.84%** -0.86*** 0.26** 0.06
(-3.59) (-4.95) (-1.66) (-3.84) (-8.74) (-12.33) (2.25) (0.81)
wur ne_q 0.04*** 0.06*** 0.39*** 0.36*** 0.13*** 0.16*** 0.29%** 0.25%**
(3.00) (3.94) (8.40) (11.37) (5.29) (7.84) (10.70) (11.81)
reti_3 4 -0.00 0.00* 0.00* 0.01%** -0.00 -0.00** 0.00 0.00%**
(-0.06) (1.67) (1.92) (7.77) (-1.55) (-2.14) (0.49) (4.09)
b2m;_4 -0.06 -0.07** -0.32%%* -0.23*** -0.12** -0.11%* -0.33*** -0.27*%*
(-1.47) (-2.18) (-2.77) (-2.84) (-2.13) (-2.67) (-6.17) (-7.25)
b v 0.13* 0.10* 0.33** 0.28*** 0.32%** 0.28*** 0.50%** 0.44%*
(1.82) (1.69) (2.43) (2.99) (3.46) (3.85) (5.48) (7.11)
10y -0.00 0.00 0.01 -0.01 0.00 -0.00 -0.01 -0.01**
(-0.25) (0.82) (0.57) (-1.25) (0.31) (-0.10) (-1.25) (-2.19)
ndex dummy,_, -0.03 -0.04** 0.01 0.05 -0.36*** -0.22%* 0.11 0.12
(-1.60) (-2.27) (0.07) (0.80) (-3.83) (-2.88) (0.62) (1.09)
ade  dummy,_; 0.07** 0.02 -0.08 -0.03 0.61*** 0.62%** -0.74%* -0.66**
(2.29) (0.87) (-0.64) (-0.40) (5.79) (6.87) (-4.60) (-4.80)
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

Robust t-statistics in parentheses
** p<0.01, ** p<0.05, * p<0.1
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<E 6> dTHTAY AYELXE 2T F7F £Y
U EE ARAFAE] A T Glg ARIES 2A3200 BY NE EFUSE Agse] 24T F, F48 BEvEd F4
4 BEgHe] dAE F HAR AAste] F A GAe] Aanks 2okt Aotk Hd AR dW wUkE AVtE U #el 23 He
2 Aove dTHEAe] 9 Jags 2uA SHUFRE AR 249 A3gS v, sid BE N Ve WEES Agd
F WEHOE EFEHG APE WEAS THUSE AST A4S BANSE 199 WY AR wF A5l O 27 g, ANE
l(market capitalization)®] 21 gk, F7ke] 9<%, Amihud (2002)¢] ¥f-574 A%, FA3 A&, FF7F of A&, FAn &, ke
oo F, ¥z Est AYBAS Wil F HUIWEE AT RE AU Ave WY nAEA TFE Asfolth BE 9 g
= AFAE VI ARt diE older FesaEd § o)fel ALE ¢ EAFS ek FAAY ke, e i A S FAE gho] 7
7t 10%, 5%, 1%°] frolael A Fo13-e Yehdoh
A. Intraday volatility B. Industry-adjusted volatility
In sample Out sample In sample Out sample
(1) 6mon (2) 1yr (3) 6mon (4) 1yr (5) 6mon (6) 1yr (7) 6mon (8) 1yr
hta wl, htu wl, hta wl, hta wl, hd wl, hd wl, hd wl, hd wol,
Oown, 0.07** 0.05*** 0.23*** 0.20%** 0.10%** 0.08*** 0.23*** 0.20***
(2.25) (2.70) (4.13) (5.27) (2.76) (3.55) (3.66) (4.35)
tmew s, 0.01 0.00 -0.04*** -0.02%** -0.02 -0.03** -0.04*** -0.02%**
(0.45) (0.34) (-7.19) (-5.57) (-1.24) (-2.42) (-5.56) (-4.48)
tmkim pe_q -0.06** -0.06%** -0.03*** -0.06*** 0.02 0.02 0.05%** 0.02
(-2.54) (-4.04) (-2.81) (-7.17) (0.65) (0.72) (3.05) (1.61)
prar ve_q 0.37** 0.41%** 0.44** 0.40%** 0.38* 0.55%** 0.59%** 0.62%**
(2.06) (3.20) (2.24) (2.88) (1.79) (3.35) (2.64) (3.86)
amihud,_, -0.04 -0.11* 0.46%** 0.27*** -0.24* -0.37%** 0.37*** 0.15*
(-0.37) (-1.74) (4.24) (4.03) (-1.84) (-4.44) (3.08) (1.86)
ur ne_q 0.44*** 0.40%** 0.28*** 0.25%** 0.41%** 0.38*** 0.29*** 0.24***
(10.45) (13.46) (10.97) (13.65) (8.54) (11.44) (10.60) (11.21)
ret_3 4 0.01*** 0.01*** 0.00*** 0.01%** 0.00** 0.01*** 0.00 0.00%**
(4.08) (13.18) (5.35) 9.72) (2.40) (7.55) (0.83) (4.50)
b2m;_q -0.46%** -0.37%** -0.32%** -0.28*** 0.16 0.21** 0.04 0.09**
(-4.35) (-5.13) (-6.78) (-8.17) (1.32) (2.42) (0.66) (2.22)
by 0.48*** 0.39*** 0.41%** 0.36%** 0.35** 0.24** 0.56*** 0.50%**
(3.89) (4.73) (5.62) (6.94) (2.39) (2.38) (5.69) (7.41)
10 Qp_q -0.00 -0.01 -0.02* -0.01** 0.01 -0.01 0.00 0.00
(-0.01) (-0.84) (-1.92) (-2.51) (0.55) (-1.06) (0.04) (0.03)
ndex dummy,_ 0.01 0.06 0.06 0.11 -0.01 0.03 0.10 0.04
(0.16) (1.04) (0.37) (1.12) (-0.09) (0.43) (0.60) (0.33)
ade  dummy,_q -0.06 -0.05 -0.68*** -0.64%%* 0.04 0.06 -0.77*%* -0.73***
(-0.52) (-0.64) (-4.44) (-5.11) (0.28) (0.68) (-4.56) (-4.95)
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

Robust t-statistics in parentheses
** p<0.01, ** p<0.05, * p<0.1
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Mean Sd Min P25 P50 P75 Max
H orion
Individual investor 0.56 0.28 0 0.34 0.58 0.80 1
Institutional investor 0.50 0.30 0 0.25 0.51 0.76 1
Foreign investor 0.55 0.28 0 0.32 0.57 0.79 1
Fpover
Individual investor 0.40 0.21 0 0.22 0.40 0.57 0.92
Institutional investor 0.34 0.21 0 0.15 0.33 0.51 0.98
Foreign investor 0.38 0.21 0 0.20 0.39 0.56 0.94
n babnee
Individual investor 0.82 0.10 0.31 0.76 0.83 0.90 1.00
Institutional investor 0.51 0.22 0 0.37 0.57 0.69 0.94
Foreign investor 0.62 0.15 0 0.56 0.65 0.72 0.94
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A. In sample Individual investors Institutional investors Foreign investors
M 2 ©) “) ®) (6) @) ®) )
Hormon Fbover in balnc e, Homon Fbover inbalnc e, Horon Fbover inbainc e,
Own, 0.02 0.03 0.04* 0.06* 0.07** 0.06*** 0.06* 0.08** 0.12%**
(0.47) (0.99) (1.89) (1.77) (1.99) (3.50) (1.76) (2.29) (6.74)
tnew s, -0.04%** -0.04*** -0.00 0.02 0.02 0.02%** -0.01 -0.01 0.01
(-3.08) (-3.04) (-0.56) (1.23) (1.12) (3.01) (-0.86) (-0.60) (1.59)
tmktm pe_q 0.07** 0.06** -0.09*** -0.05* -0.06** 0.08*** -0.10%** -0.10%** 0.13***
(2.46) (2.02) (-5.54) (-1.89) (-2.06) (5.52) (-3.62) (-3.54) (7.62)
prav ve_q -0.27 -0.21 0.54%** -0.28 -0.35* -0.41%** 0.53*** 0.64%** 0.02
(-1.34) (-1.06) (5.58) (-1.36) (-1.89) (-4.34) (2.97) (3.58) (0.23)
am ihud;_, -0.33** -0.28** -0.38*** -0.23* -0.17 -0.31%** -0.27% -0.24% -0.44%**
(-2.49) (-2.13) (-3.67) (-1.80) (-1.32) (-4.13) (-1.94) (-1.81) (-3.78)
wr ny_, 0.09*** 0.09*** 0.11%** 0.05 0.06* -0.03 0.15*** 0.15%** 0.05**
(2.75) (2.91) (6.69) (1.61) (1.73) (-1.58) (4.55) (4.48) (2.32)
Teti_3_q -0.00 0.00 0.00%** 0.00** 0.00* 0.00%** 0.00 0.00 0.00*
(-0.34) (0.12) (4.51) (2.08) (1.86) (3.52) (0.22) 0.27) (1.67)
b2m,_y -0.12 -0.15 -0.12%* -0.05 -0.05 0.06 -0.36%** -0.38*** 0.00
(-1.10) (-1.39) (-2.23) (-0.45) (-0.50) (1.21) (-3.24) (-3.49) (0.08)
& v_q -0.12 -0.04 0.16** -0.01 0.00 -0.03 0.17 0.19 0.08
(-0.89) (-0.33) (2.14) (-0.06) (0.02) (-0.44) (1.27) (1.44) (0.96)
0 a4 -0.03*** -0.03*** -0.01* -0.01 -0.00 -0.00 -0.02 -0.01 0.01
(-2.90) (-2.69) (-1.72) (-0.47) (-0.39) (-0.13) (-1.49) (-1.01) (0.97)
adex  dummy,_, 0.23** 0.22** -0.07 0.22** 0.19** 0.18*** 0.16* 0.13 0.33***
(2.49) (2.44) (-1.30) (2.45) (2.15) (3.76) (1.77) (1.42) (4.80)
adle  dummy;_, 0.31%** 0.29%** -0.14%* 0.38*** 0.35%** 0.33%** 0.28*** 0.26** 0.03
(2.83) (2.68) (-2.45) (3.20) (2.99) (6.06) (2.59) (2.38) (0.40)
dependen  t,_, 0.10*** 0.09*** 0.67*** 0.07*** 0.07*** 0.68*** 0.13*** 0.14*** 0.62***
(4.51) (4.21) (36.18) (3.31) (3.22) (42.80) (5.96) (6.89) (28.33)
Observations 2,331 2,331 2,360 2,291 2,291 2,356 2,317 2,317 2,360
R-squared 0.09 0.08 0.67 0.07 0.07 0.76 0.09 0.10 0.69
Month FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Robust t-statistics in parentheses
% p<0.01, ** p<0.05, * p<0.1
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B. Out sample

Individual investors

Institutional investors

Foreign investors

@™ (¢3] ®3) (C] ®) 6) @) ®) &)
H orion Fbover inbalnc e, Horon Fbover ¢ inbainc e, Horon . Fpover inbaimc e,
Oown, 0.01 0.02 -0.171%** 0.07 0.07 0.30*** 0.14** 0.15%* 0.19***
(0.21) (0.34) (-2.73) (1.13) (1.11) (7.66) (2.14) (2.40) (4.73)
tmew s, -0.02* -0.02%* 0.027%** -0.01 -0.01 -0.01** -0.02** -0.02%** -0.06***
(-1.76) (-2.37) (4.08) (-0.80) (-0.95) (-2.02) (-2.39) (-2.72) (-10.33)
tmkm p,_4 0.02 0.02 -0.02%* -0.01 -0.02 0.08*** -0.04** -0.04** 0.15***
(1.26) (1.28) (-2.15) (-0.67) (-1.00) (11.19) (-2.41) (-2.31) (15.40)
prav vy 0.42* 0.55** 0.80*** 0.14 0.15 -0.44%** 0.80*** 1.01%* 0.54***
(1.87) (2.36) (6.44) (0.60) (0.62) (-4.43) (3.91) (4.74) (4.32)
am ihud;_, -0.29** -0.27** -0.49%** -0.13 -0.13 -0.10 0.09 0.13 -0.00
(-2.20) (-2.07) (-4.82) (-1.00) (-1.04) (-1.55) (0.67) (1.03) (-0.03)
wr ny_, 0.09%** 0.10%** 0.16%** 0.04* 0.04* -0.09%** 0.07*** 0.10%** 0.02
(3.91) (4.30) (11.66) (1.67) (1.76) (-7.13) (3.08) (3.81) (1.14)
rete_z 4 -0.00 -0.00 -0.00 0.00 0.00 0.00%** -0.00* -0.00 0.00
(-1.19) (-0.17) (-1.16) (1.11) (1.00) (8.89) (-1.92) (-1.60) (0.61)
b2m;_, -0.01 -0.02 -0.26** -0.18*** -0.17%** 0.08*** -0.10* -0.08 0.07**
(-0.20) (-0.27) (-6.88) (-3.06) (-2.80) (3.05) (-1.65) (-1.34) (2.17)
& v,_q -0.07 -0.05 0.25%** 0.13 0.10 -0.22%%* -0.01 -0.02 0.01
(-0.73) (-0.51) (4.26) (1.40) (1.06) (-5.14) (-0.14) (-0.25) (0.20)
0 a4, 0.02** 0.02** -0.02%** 0.01 0.01 0.01*** -0.01 -0.01 0.00
(2.08) (2.12) (-3.18) (1.41) (1.48) (3.25) (-0.65) (-1.07) (1.01)
fdex dummy,_; 0.32%* 0.31** 0.09 0.40*** 0.39** 0.23*** 0.35** 0.37%** 0.49***
(2.21) (2.17) (0.80) 2.77) (2.57) (2.64) (2.45) (2.66) (4.52)
ade  dummy;_, -0.04 -0.07 0.24** -0.18 -0.22 0.07 -0.17 -0.17 -0.27#**
(-0.26) (-0.48) (2.28) (-1.11) (-1.32) (0.82) (-1.14) (-1.13) (-2.74)
dependen  t,_ 0.06*** 0.06*** 0.68*** 0.06*** 0.06*** 0.47*** 0.13*** 0.14%** 0.63***
(3.55) (3.72) (48.61) (4.13) (4.18) (23.86) (8.73) (9.04) (34.45)
Observations 4,351 4,351 4,389 4,320 4,320 4,389 4,332 4,332 4,389
R-squared 0.04 0.05 0.67 0.04 0.04 0.68 0.06 0.07 0.69
Month FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Robust t-statistics in parentheses

% 50,01, ** p<0.05, * p<0.1
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