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ABSTRACT

Due to their low trading costs, exchange-traded funds (ETFs) are a potential
catalyst for short-horizon liquidity traders. The liquidity shocks can propagate
to the underlying securities through the arbitrage channel, and ETFs may
increase the nonfundamental volatility of the securities in their baskets.

We exploit exogenous changes in index membership and find that stocks with
higher ETF ownership display significantly higher volatility. ETF ownership
increases the negative autocorrelation in stock prices. The increase in volatility
appears to introduce undiversifiable risk in prices because stocks with high ETF
ownership earn a significant risk premium of up to 56 basis points monthly.
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Exchange-traded funds (ETFs) are increasingly popular in financial
markets. Introduced in the early 1990s, today this asset class boasts $2.5
trillion in assets under management (AUM) in the United States ($3.5 trillion
globally), accounting for about 35% of the volume in U.S. equity markets.
Increased access to liquidity and diversification is undoubtedly the greatest
benefit for investors.

One may wonder, however, whether the ease of trade that makes ETFs so
popular has unintended consequences for the securities in the ETFs’ baskets.
The liquidity of ETFs likely attracts high-frequency demand. This demand can
affect the prices of the underlying securities because ETFs and their baskets
are tied by arbitrage. The ETF-underlying securities may therefore be
exposed to a new layer of demand shocks, which can make the prices of
these securities more volatile. In this paper, we explore this conjecture and
its implications for asset pricing.
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1.Liquidity trading hypothesis

2.Liquidity buffer hypothesis

3.Price discovery hypothesis
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1.Liquidity trading hypothesis

To disentangle the two hypotheses, we need
to determine the direction of the link between
the presence of ETFs and stock-level volatility.

2.Liquidity bufter hypothesis
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Figure 1. Illustration of the propagation of ligquidity shocks via arbitrage.
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1.Liquidity trading hypothesis

To disentangle the liquidity trading hypothesis
from the price discovery hypothesis, we need to
test whether ETFs are associated with
increased mean reversion in prices, which
follows from the propagation of liquidity shocks.

3.Price discovery hypothesis
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Figure 2. Illustration of the propagation of a fundamental shock with price
discovery occurring in the ETF market.
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1.Center for Research in 5 Thomson-Reuters Mutual
Security Prices(CRSP) Fund Ownership database
S 6 Trade and Quote (TAQ)
database
7 Markit Securities Finance
Bloomberg (formerly Data Explorers)
database
Oistmisivtes 8 Ancerno 1nstitutional trade
level data
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ETFs versus Stocks: Liquidity, Institutional Ownership, Churn Ratio

Panel A: Liquidity and Investors’ Churn Ratio Measures

Liquidity Measures (Juarters ETFs Stocks Difference (-Statisties
Bid-ask spread 64 0.002 0.004 (—3.611)
Amihud ratio 64 0.002 0.007 (—7.408)
Daily turnover 64 0.085 0.010 —13.682
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Panel B: Types of Institutional Ownership

Common Stocks ETFs

Ownership Ownership

Type of Institution Total Q1:2000 @Q4:2015 Churn Ratio Average Q1:2000 Q4:2015 Churn Ratio

Bank and trust 1.7% 1.5% 1.9% 17.9% 3.3% 2.5% 4.8% 31.2%
Insurance company 0.8% 0.8% 09% 11.3% 0.5% 1.1% 0.4% 37.6%
Investment 38.9% 326%  43.0% 18.5% 16.1%  14.2% 25.2% 45.1%
advizor/investment
company
Investment 14.7% 11.0% 15.6% 26.7% 8.7% 13.T% 6.3% 48.5%
advisor/hedge fund
Hedge fund 2.8% 0.9% 4 2% T4.8% 1.9% 1.0% 0.7% 100.8%
Pension fund 3.7% 2. 7% 3.4% 13.3% 1.4% 1.6% 1.1% H8.5%
Research firm 2.0% 0.8% 2.9% 39.7% 17.6% 7.4% 17.6% 51.0%
(Other institutions 0.7% 0.4% 0.7% 23.7% 1.3% 0.8% 0.1% 62.7T%
All institutions 65.4% 509% T2.4% 22.6% 50.T%  42.2% 56.3% 47.8%
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Panel C: Churn Ratio Regressions

Dependent Variable: Churn Ratio Adjusted Churn Ratio
(1) (2) (3) (4) (5] (6)
| Security is ETF 0.194%** 0.197*** 0.146%** 0.5T71%** 0.570%** 0372+ |
(13.764) (14.584) (11.060) (10.258) (10.142) (7.246)
Date fixed effects No Yes Yes No Yes Yes
Manager fixed effects No No Yes No No Yes
Observations 32,371 32,371 32,329 32,371 32,371 32,329
Adjusted-R* 0.154 0.168 0.358 0.098 0.101 0.396
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Overall, the empirical evidence in this section suggests that
institutions trade ETFs at a substantially higher frequency than
stocks. This result provides initial support for the main assumption
behind the liquidity trading hypothesis, namely, that ETFs are a
catalyst for short-horizon investors.
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A OLS Regressions
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ETF Ownership and Stock Volatility

Panel Az OLE Regressions, Full Sample

F
[
(
Dependent Variable: Daily Velatility (¢} !
L
Sample: S&P 500 Russell 1000 !
|
(1) 2y (3 (4h [(51] (6 (7} (8) ‘:
ET¥ ow nership L la4%== 0. 181 0.1 55%= DOTTe L0857 0075 0079 0053%* i
(6.446) (6.A415) (6.496) 607D (A445) (7.741) (7873) 7548 ;
kg{Mideap (¢ = 1) 0019 0.010 -0.011 -0.013 -0 0775 ~0.10]%== ~0.] 14% 0064
(0.544) (0.308) (=0.312) (-0912) (~4.848) i~6.216) (=7.258) (=8.953)
Wrike & = 1) 2.906% 2 8480 2 831 10520 L58gese 16075 1 58g%e 0.809%=*
(4.311) (4.297) (4.087) @578 (10.126) (10.209) (9.961) #.625)
Asmibud (¢ = 1) 417505 44.412% 553150 21 Sdgee 20729 2.108% 2220 11659
(2.728) (2.897) {3.265) 25400 (8.524) (8.635) (9.997) ®.717
Bid-ask spread (¢ = 1) ~-0.801 -0.678 0422 ~0.340 11945 1280 33T 2467
(=0.194) =0217) {0.135) (=0.213 (2.639) (2.700) {3.340) “574
Book-to-market (f =1) 0Ll111%= 0.1 14%e 0.0a7% =0.027 0. 115% 0.115%= 0.1 15%= 0006
(2.527) (2614) (224) (=133 (5.479) (5.324) (5.264) DATH
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Fansl A: OLS Hegressions, Full Sample

Depencleont Varinbe: Daily Volatilia v (£)
Samphe: S &P S04 Russall H000
(1) 2) o (4 (1] ] it {Th [§:1]
Past 12-month returns (f = 1) =i} 0 T ={} N1 o= (I, 11 e =1 (W& 00132 LR K] 0015 015
[=2 J98) (=2 489) =2.210) { =) A9T) [ Bl ] {Lanz)y (0,936 ) (1587
Giross profitabelit v (f = 1) 0010 0038 [RHE] ={} {81 ={i. 1 4]%"*= ={), YT ={), ] === ={ i
(LR LI (0, 104) {=1.106) =3 427 =L 5G) T 3SR b {=3.520
Index famnd ownership (f =1) LIKIAE ] am? 02 0] G- 0.0 )7 O
(1.241) (L4447 {491 ) (ALma)y (A157) Q025
Active fund ownership (f = 1) D= (g 5= DD G- LDyge=- 0. (g Q2=
&.5940 {L517) (2.08) (570 (6 848 ) 5945
Hedge funel ownemhipif = 1) =013 =0L.013 =] (25w i, (7 = {1 25" ={ L=
o 1 JDMGD =0, BHE ) (= 200} {=5.508) (=5282) {=7.985)
Volatility & = 1) .29] %= G207
{(17.597) (20103
Volatility (f = 2} 0.1 gee= 0154
(D680 (BT
Violatility & = 3 .20 %= Q.1Tee
(14.983) (2800 1)
Month 6 xed o lects Yes Y= Yes Yes: Y= Yos Y Yo
Biock fixed effoets Yies Y= Yes Yis Yes Yios Yeu Yios
{Uhservations Bl 243 Bl 243 77,875 TT875 418,748 418,748 A2 BH4 G GR4
o 0843 0644 0644 0.7 0807 Lana .13 0ETD
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Panel B: OLS Regressions, Sample Split by Period

Depenclent Variabile: Daly Valatility ()
Period: 200t 2004 2007 to AWE 2008 o W15
Sample: S& P 5N Russell 3000 S&P 5 Russel] 300 S&P LD Hussel] 3004
(1) 2y [51] (4 5 (1] i7) [1.1] 1] ] (10 (11 (12}
ETF ownership 00" pO81*™ Q044" (00g 0.276%= ] By o7 Qo7 L 110w 0 e 00TI™E Q05T
(1.728) W8T (5. 194 {54040 i5.182) {667 ) (4. 7508 (4 KN (4L TT4) {5.701) (6544 (7 W0
log{ Midenp if = 1)) 023" 0.133%" 0. (7= (LS =0510"* SHITE*™™ SO570* =467 =0L49* =0 JE"™™ 016" =0 137"
(5.202) B ADH) {2977) { L4&39) (-4925) (=1588) (-R455 (=T7A05 (=LAT1} (=d404} (-BE0T) (=-B85T)
WPrice @ = 1) 3.072%e 1A15% 004" 1. 2. 1.5 1.17]™ LO4asss (T LG 2.155%= LA  DRJijen
(4.754) G525 (7.812) {58100 (4.236) (2.734) (4580 (1.830 (4417) (4. 7898) {7180 5. 755
Mo el (= 1) J20a%=* 5 847" L4 Laze== 4758 19,100 A.TTgeee 258400% 240.9]19% N9 I35 1.74] === 1G4 ==
(2.9a5) 2585 i5.918y {5.542) {A13) {0.530) i5411) 1 iy (adnp (3.507) {7204 (G AT
Bid-mk spread (2= 1) 0410 0912 .51 v Lazis= 11121 2413 l0244%%  ghnle* 41209%  J0ITE%S 4100 )] 880ees
10197} ol.5 94k {4350 {4 18T) {1.700) (0.522) {3315 {2 645 (L5674} (3.217) (6.A85) i5.8:4)
T -toe-manrket (¢ =1 =) 08 =) 8= =27 =L OGO 0280 10.040 0083 = {8 L048 =037 0. Tae- L1
(=0815) (=2 384) {=0LT4T) (=2 228} (1.488) (0231} {1150 (=501 (L 806 ) (=0913) (5.199) (2A55)
Past 12-month eturnaif = 1) =0,112%% 0058%% =029 o= {1, N7 = {1,036 0,031 0.,l5ge=s 7] L 007 0,047 005 Q07§
(=.188) (=2830) (= LG43 (={L545) (=813} (0.528) (7070 821540 (L 189) i 180y (5.547) SATH
Giross perafitabe ity (f = 1) (.290* 0074 =il |42 =1 4™ =) ARG =) 184 =] £Hil4 =.117 ={L 276" = ) (1 ={1. {78 =} (M54
(2, 185) (1054 (=257 (=2 434} (=2.091) (=1398) (<0858 (=12510 (=2176) (=0A41) (=150 (=12ZTD
Index fand ewnership(t =1}  =0014 0001 o= {1, (M} 0001 0017 0010 00208 0028 (025" ={.013% 0011 LI
(={0935) 0117 { = i), (N5} (0L 305 ) ((678) {0421 (23608 24410 (= L.783) =1 680 ) (1502 (1.1 84
At e funed ownership (f = 1) T T (e 002 (L5 H == (LNja e O.0g7ees 0066 LT L D4 wLola 0021 0.0af=s LTl
(2B57) 2 489y (. ) (4 142) (2, 106) {2502y (4184 2.788) (L&aT) {2050y [ H] @157
Hedge funel ownembipie=1) =0040% a8 0= -QL045= 071" =i} 055 =0051%% _J04PF* =QL0I5*™ <D0 DOTE I
(=2214) (2838 (-8.17TH i{=HL 850} (-1888) (=1453) (=348 (=220 (-1343) (=2545) (=224 (=084
Violatility & = 1) 0337 L L= 0.201%= .14 0= 0,125% 1] e
(15.185) (10T (2.024) 4116 (7A73) (11.971)
Volstility @ = 2) 0.113%e 0, 17— 0135 007 0, 0gaee- (g
.920) (1E604) (2088) (2 000 (5. 86a) (14.87T
Volatility ¢ = 2 0,155 0, |2y 00481 [TV 0,1 T 0. 14T
{10 438 (15 768) (1. 828) H.TZ1) (12.213) {18416
Month i xed e fects Yis Y= Yes Yios Y Yes Yes Yes Yis Yes Yes Yes
Stk fixed offects Yes Yo Yes Yos Yes You Yes Vs You Yeu Yo Yis
(s nticons B 2ATE 160,298 132,219 10,237 #6468 55,549 SHaATT 36,340 Ja 008 197 A67 184,458
i od 656 0709 629 661 0.780 0,794 0,732 0.739 LasT 0641 LI 0578




B Identification Using a Quasi-Natural Experiment

Chang, Hong, and Liskovich (2015) propose an identification strategy that
exploits the exogenous variation in membership in the Russell 1000 and Russell

2000 indexes.

Chang, Hong, and Liskovich (2015) show that, although the amount of passive
assets benchmarked to the Russell 1000 1s 2 to 3.5 times larger than that tracking
the Russell 2000, the weights of the top stocks in the Russell 2000 are about 10
times larger than those of the bottom stocks in the Russell 1000.Consequently, a
significantly larger amount of passive money tracks the top Russell 2000 stocks
than the bottom Russell 1000 stocks.
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Figure 3. Fund ownership around the Russell eutoff. The figure reports avernge ownership (in %) by ETFs (Panel A), index funds (Panal
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period Januvary 2000 to May 2007, (Color figure can be viewed at wileyonlinelibrary.com)
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We carry out two-stage least squares estimation. In each stage, we run our
regressions on two groups of stocks: those that in May, before index
reconstitution, are in the Russell 1000 and those that are in the Russell 2000.

The first stage consists of a regression of ETF ownership on an
indicator variable for whether the stock switches index membership in
June

ETF Ounership,, = a+ f+ I(Suitched ), +Controls + Fixed Ef fects+e;.

shanxi un il-'rr:injl



In the second stage, for the same two groups of stocks, we regress volatility
on the fitted value of ETF ownership from the first stage. This regression is
given by:

Volatility, = a + p + ETF Ownership;, + Controls + Fixed Ef fects + u;..
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Panel Az First-Stage Regrosmions, Finit-Degrose Polynomial

Depenclent Viariable: ETF Ownership
Instrument: Switch to the Himasell 2000 Switch to the Rumaell 1000
Pa kot e % 100 &+ 200 % 300 & 400 & 500 % 100 + 300 & 300 4 400 & 500
i) 0 (&1 ) () 06 7 (8 (9 (10}
Switeh indieator L] Sgees (L2ngees 0.0 045 aee R b = (1 ] Syee= =i ) - ={] JOTeee =] 3 ffe=- =[] Ay
(B214) (1120 (7.887) (8. 984) (aeE ) =312 1) (=8.995) {=10052) (=8.248) (=8 581)
logd Mk teap (d = 1§ ={L] G *e ={L2{yse ={) 2] 9o ={], 1§ | = ={l | 4 e = (L] 540 ={] {f(mee ={ (rayees ={) [T ={. [{)*=e
(=2250) (= A868) (=4.763) (=4 804 { =5.366) (= 5.925) (=5 478} (=4.143) (=5.046) (=8.373)
Dependent Veriable: ETF Ovwnemhip
Instrument; Switeh to the Russdl 2000 Bwitch to the Hussell 1000
Pandhwicht e £ 100 £ 200 £ 300 + 400 + 500 4100 + 200 + 300 + 400 4+ 500
(1) @) (=] 4 5} i) (7} (8} i (10}
Amihuel (f = 1} =i, e = 10, |55 = 11.043%= = 11 A3 |*=- = 1( 5] gee= = 1A | = 18, 24 3% = |8, ThHT=" = 5, Q) == = L, g ===
{=6.113 (=8.164) (=T .26 (=7 X385) (=T A8S5) (= 11L623) (= 1128 3) (= 11L.0KKI ) (=8 550 ) (=5 445 )
Mil-ank wpresd (f = 1) =3.T87 =] J0E ={. 755 =3 L1 =i 3] e 6,30 e 1800 1. a5 e 4.9850 % Loy
{=1.354) (=1.088) (= THE) (=2383) {=3.813) (L853) (2203 (2.742) (3,058 ) (2,000 )
Dotk -t rket (f = 1) 0457 =1 00# 0023 023 0017 L2 g L gees LALge-- 0L35] - (L353eee
(1403 (=il 416} (1.628) (2.)9) (2.009) (T.261) {14, TEE) 1SN ) o 16, 65 ) (15, 685)
Past 1 2-menth med wrns §f = 1) 0045 0039 024 0052 00146 =L (0 4= =L {1 9* ={ (" ={.013 ={017*
(1 240 1. 85H) {(1.171) (2 356) L, T58) (=2 925) =1 553} (=2 155) (=L 400 } =L )
Girosa profitability (f = 1) =], [ ={], 1T %= ={] 1 2% =1, 1T - ={) |2 g% ={L071 =], 1) == ={l, (g 2% =41 (KI7 =i, (K
(=414 { =4 B8 5) (=8_130) (=5 BR49) (=3 96 5) (=125 (=1 K36} (=2 185) (={LEX) =L, 255 )
Vst ility o = 1) =] L] e ={] (1) Iee= ={] (I} Jeee ={) (11 geee =i (1] Tee= ={], |G =[], |2 4% =[], a0 ={], |JT ={L 134 e
(=4 818 { =5 069) (=4.144) (=3.816) {=3.280) (= 13.(28) (= 16633} (= 14. 908 ) (= 15,26 ) (=14.74T)
Index fund ewnemhip(d = 1) 0,11 0,183 0.185%= 0,179 0,197 0, 13geee 0 lageee 0 155 L, 15y (L 167 %=
{1257 i 16,64 2) (15.837) { 19,056) (20 54.5) (7.8033) (8066 (9,652 ) (10,2502 ) (1{LESS)
Metive fund :l'l'nnfi:llp =1} =] () e ={] 4 e ={] (1220 =011 =0 12{e= (L (1 s (Lo 0L 57 = (LOSG > (L DS see
(=541 1) (=72100 (=3 L6} (=1 .5649) { =3 004} (591 8) (S ) . W [E. N (1. 713)
Hexlge fund ow mership & = 1) ={],]] g ={] 1) 5= ={) 1y 2% =i, 1o ={) 10 4= =L (e ={l, 1= ={ (- ={1 (1] o= =), (T3
(=11.806 (=20.188) (=Z3.143) (= T2 087T) =2 S98) { =EL 3T 5) (= 12 08 5) (= 16.223) = 16, 0EIT ) (=21.504)
Mianth fized sflects Yea Yeu Yes Yea Yes Yes Yiea Yis Yos Yes
Linear polynomisls of mnk Yes Yes Yies You Yeu Yes Yes Yes Yis You
Ohwery ations 4857 1,18 16,101 22303 285 49, 12,735 182853 24647 2E 0460
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Panel B: Second Stage Regressiana, Fimt-Degres Palvnanial

Dependent Variable: Daily Valstility )
Instiromeniz Bwitch to the Rossell 2000 Bwitch 1o the Russel] 1000
T mchri e e £ 100 + 200 < 300 + 400 4 A00 + 100 & 200 & 300 & 400 + 500
(AN [¥1] [&]] L4} (5 (6} (T [~.]] 4] (10
ETF ewnership 0513 0. 284 LI E L] 7ae 0.3y U717 024 geee 0, Jag == L5 e 0, JEEyee-
(2224) (2.640) (3. 269) (2831) CHASE) (2408) @ATH (1.252) (L4560 (L)
logi Mikteap (f = 1 w74 - e L ={) 47 = (LS |3 %= ={1 i Jeee = (L0 *ee =], T3 |oee =), THE*== = (L TG] = ={), TIH e
(=905 (=555 Thp (=T 4749 (=TA68) (=T33 i=T.121) (=4 007 5) (=45, T50 ) =S50} o=, 26 )
WPrice (i = 1) 1755 1.8 |- LS (mee LAdi s 1 A4 1% L75g s 1. 00 s L3 L 1ee= 1,438 e
(A928) i A 40y (5,570) (RAS1) .28 5) (BAB4) 851 1) (8198 ) (B380 (9.389)
Amihudir = 1) Li41 5235 L3900 AT 6.1 14T 6.0 g T. 1350 Ta40vee LR
(L4590 ) CALD (L 876) (AA01) CLALE (22561) a2 (5038) (16T (7560 )
Bid-ank spread (¢ =1) =14 54 069 =2.117 =2833 =1.004 =] L4450 = e =8, T4] *ee = S = (L 445y *ee
{={L163) 0.3 19y (=1.293) (= L&54) (=1871) (=3084) (=266 (=3.3480) (=3411) (=31641)
Dok -to-ma rket (¢ = 1} LTI b LIE L LB (AR == 0.10ge== =(L30] = =i] By peee =], g v = (L35 =], | 54w
(2113} 11T (4. 458) (4LATE) 5. 159 {=21162) (=4.92T) (=4,323) {=8.208) (=4.209)
Paat 1| 2-manth et wna f < 1) =10 14 ={102 07 (008 0038 (LA0Gees 0. 15.geee 0. g e 0] Ky LINE
(=0277) {=0.735) (0 749) (0214) (1,101} (5.908) @A (4. 150) (4735 (A024)
Girosas proditahility (2 = 1) (004 0048 L0a4* L0as 0.065%= L1173 0.109% (L 08> LOTI- [(Wi55]
(ELOST ) (1.054) (2 167) 1 L2465) A0 (2421) 340 (L I1T6) {2359 (1.500)
Volat llity @ = 1) L 0.263%- 0260 (LIgTe- 037 (ee LATg e 0. 200 (L2fTeee QagTee. (254
(14041) i 19 485 (L0 1) (15505 ) {1T.947) {9317 {17415 (1aal4) (18037 (14.731)
Index fund ewnershipié - 1} =Lz =022 =0,013 LT =020 = (L058 ={1.003 0,005 Lom Lo
(=0.074) (=0.795) (=80T} (073D {=1.254) (= 1461) (=1 235) (444 ) (0L (0L974)
Active fned ownership ¢ = 1) 0105 LUNLE 4 0 2ee= LITIE . 0003 0024 R (L0 === LITIL ¢ (L(5g -
(ASTH) 5 865 (9,857) (ELE80) (11305 (0L957) {10.297) (12981) (12698) (1L.378)
Hedge fund ownership ¢ =1} (0GR == 007 00545 (L) (.05 (e T (S 0013 a0 011 o1l
(2778) (4 2 56) (L21 (8.9497) @amn (2308) (1.061) (L288) (1330 (1L457)
Month fixed effects Yeu Yeu Yes Yes ou Yes Yes Yea Yen Yesu
Linear palynemisk of mnk Yea Yea Yes Yo Yes Yea s Yea Yea Yea
Obwery ations 4 487 10,103 16, 101 b isd 28 500 6,495 12,735 18293 0647 29,060
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Panel C: [dentification from Time Seris Varistion in Aggregate Fund Ow nemship

Dependent Viriahle: Daily Stock Valat dity
Instrument: Switeh to the Russell 2000 Switch to the Rumsell 1000
Bancwidi be & 100 % 200 + 300 + 400 + 500 + 100 + A0 + 300 + #00 + 500
1) 2 =] (£1] i5) () (7h ] ) (10)
ETF ewnership = Switch 0211 Laare= LAS) ™ 0219 218 =1 25T* =] 4] | . =Ll e ={) S Jees ={L 7] =
i 1.2849) 24500 (2.4£30) (1.574) {1.380) {=1_548) (= 545 =4, 169) (=4 M5 5) {=3,T80)
Index funds ewneship = Switch =i} 1§ Tee= = (LG =1, (5] = =1 4= ={L{ 4G 0,05 Tees 0018 =011 =006 =L, 008
(=3.271) (=24970) (=2 461) (=2 24 8) (=2.196) @201k OLET 6 {=0.70T) 1 =) 25 H) =L T )
Metive linds eownemhip = Switch 0. 237 Lo41 IR 0053 L0 58 =i 092 0420 0083 0082 0. 125*
{3.1346) {{LBST) (0L T3 b 0 A56) (L925) {=1.2554) 00 A55) (1.337) i{ L. 404) {LTT0)
Heige funds ownership » Switch 0176 wors {1 =041 ={L{8G ={.121 = (53 =l (3 ={)1,003 L1040
(127 (LTI { =il il } (=0.384) {=(LT58) (=0.57% (=0.7100 (=1.%20) {=0.055) (L4830
Switeh indicator 11.776% 1233w T.TI™ LT 4730 =4 Gl =10, TO T =11.74Jeee = 11 38 (=== =] 1 ITEee
1 2.448) {404 (2.431) (1.943) (1.282) (=2.716) (=4, 242} (=4 811) (=4, 108) (=3, 645)
log Mktcap (2 = 1B ={) ST = (L5 e ={ 12> ={) §] G =LA =il B e =i A4 i =) 57 T ={) B ={L {7 e
=i 25U) (=815 =5, 086 ) (=037} [ E T (=S S4.3) {50 5) {=11.165) i=11L611) i=11.912)
VPriesit = 1) a.]1]1Teee LAqee- L3Tieee 13530 LA == 1y gees 1. 4020 137400 1. 304 1355
(7013 { SO} (1OL241) 8525 (ELAED ) B.183) BT 6 58 4) (7.106) (7.813)
Amihudd (f = 1) -] 8524 0713 1. 136 3570 332 =1.118 0228 2.4 J. A0 5% 430y -
(=0 _857T) (L5 150 (L2582} 2580 (2508) (=01, 742 0,16 1) Q64T (4.281) (7.007)
Bid-aak spread (f = 1) ={) 55 442 =1 S0 =3.0712 =1 742 =8 [0 =i (7 e =5 g =) QR Jeee = | L, (0 0o
(=203 (0242 {=1.260) (=1.384) (=2210) (=2.TT5) {=3.007T) {=3.538) {=3.T18) {=3.976)
Phosisks - to-ma ot (f = 1) 0.079= (L) == (L (KK === 0,00 [ (L] 13ee= =1 (68 ={ 17 | %= =il 1A geee ={) 15 =il ] 158
(2. 1846) (28TH (L OS5 ) 4015 (A6 (=1.144) (=3, 108) (=1 5540 (=3 345) {=2.750)
Pasit 1 2-month md urns i = 1) 0082 LR L0585 0045 oas* 0.274% 0. 1G{e= 0.1 1ee= (L 1Ggee. L, 1.
(1.24) (528} (1542} (1203} (1880} B.727) 1640 4.158) (4. 701) (4, 905)
Groas profitahiity (f = 1) ={(8G* =Ll (Lzy 0010 LR R .11 0.0 Jees L) b 0417 g (L0
(=1.748) = (LA A5) (L8539} i) 409} (L08&2) @033 @.121) @507 (3.809) (LO008)
Volst ility ¢ = 1) 22140 LiGgees L2 eee 1371 LISy e 1. 250w 1.3 Teee 1. 3450 1. 34300 LIag .
(4.114) {1657 (4 156 4.542) (A535) 2458 @244 aamn (4L.303) (3, 966)
Index fund ownembipit = 1) 0. 703% (L8 S R 1.053%. LiiGg s 1012w 1 2T 1 28 1. 254 1, 190 .
(5. 739) {T.937) (10, 225) (10,345 (11.490) AT (10,685 ( 13.062) (14, 154) (1254 )
Aetive fund ewnership ¢ = 1} 06TE- 08 |7 QLE1geee 0. 730 (LG0G == 0.17% ={.173 0040 0071 [T ]
{3 480) (6219 (B a2a) o 92 (468) (1.081) (=142 00 20 (L 68 5) (1LA2)
Hexlge Mund ow nerahip i = 1) 0.1 (LI 4T 025 0283 (L2g2 e 0. 275% 0255w 0.2 1ee= 025 (LIT v
(17 259 (21347 (21154 ) (20230 (15184 ) (16.203) (15,7730 (18.007) {18 555) (19, 530)
Time t rend, interacted with switch Yes Yes Yes e Yes e Yes Yea Yes Yo
Linear palynemials of mnk You Yeu Yea e You iew Yen Yos Yeu Yea
Obwery ations 4858 10,107 16,107 s Fa 2E615 A 12,744 18304 23663 29077
Il 0534 LT L 604 0594 LIT4 0495 0473 0478 L484 0,459
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Panel D: Ratio of ETF Ownenship to Ownemhip by Other Fund Types

Dependent Variahle: Daily Stock Volatility

[nstrument: Switch to the Russell 1000

Rati ETF Mndex Fund ETF/Aetive Fund ETF Nedge Fund

Handwidtlc 4 100 200 4 300 + 400 4 500 & 100 + 200 + 300 £ 400 + 500 £ 100 £ 200 + 300 400 4 500

1) v} ) id) i) id) (n ) (9 (1) (11} 12 (13) (14) (15)

[atie x Switch =(03 =0091* =0004* <0109 =(L106*** =0352 =0268 =0391** (377 05" =(L040*** <0034 0015 =0020*** =(0.014*
(=0526) (=1143) (=2418) (=3.029 (=3047) (=1.488 i(=1441) (=2501) (=2T772) (=2857) (=278} (=2.281) (=241T) (=26T4) (=1.936)

Switeh mdeatar =(081% 0042 <0088 <0022 <0010 =0089% -0064% =0052% 0005 <0024 =0061% =(OET™ <0075 —(LOIO™* {0 (4%
(=2150) (=1482) (=1580) (=0960) (=058} (=2284) (=1.958) (=2033) (=L8T) (=149 (=1801) (=2471) (=347} (=2874) (=2.925)

Rate =(L200"* (L A2** =(.2] 1% =0 206%* <0208 =0 G59%% () 946" ~(LATO** (850" 0 202*** <0011 =0L020" =0 29%* (LO29** [ (34"
(=3397) (=8480) (=TH1) (=9611) (=9998) (=343 (=8.164) (=9967) (=10959) (=11838) (=1088) (=LIM) (=4904) (=4141) (=664)

Jog Mikteap (¢ = 1) = (LETT™ _(LETT™ () SO(%* () S6T%%% (L5KI% () 58T L 56T (567" 0511% 05200 ~(LB00% (LA0]1%%* () S50 L (LGS (L A5
(=8027) (=7472) (=8500) (=89) (=8978) (=T7966) (=7.257) (=8267) (=8.463) (=85.739) (=H491) (=T.385) (=8A47T0) (=8969) (=9151)

1Price(t = 1} 1Al (R00%es | EHoes | GOfses  j4E1%e 1 THTSS 0% L406% L300%e | S(0Me 1 453%e | TTASSE | RGeS a0 | Daees
HART  (9247) (11075 (102670 (Q288) (.141) 53085 (A60T)  (A9%) BAD (95D (10698 (112885 ©A8TH  (1LTIE

Amihud(f = 1) =LA L BIR AT <] AT 058 =1 850 0867 (488 ={.483 0617 =1615% L4469 J U0 ~2029% 1087
(=2708) (=4049) (=4.139) (=3.790) (=LA77} (=0852) 06610 (=0A51) (=0.731) (D854 (=2081) (=2.219) (=2.969) (=2308) (1L347)

Ridh-aak apresd (0 = 1) 1040 1791 0.164 049 =(L478 LM 0317 {581 (L, 556 =118 0880 <0619 <2713 <2081 <4577
A6 (OULTH4) (0LOTH) 0031 (=0522) (QLAIS) 0037 (=02T71) (0.358) (=0928) (=0287) (=0.220) (=1228) (=1235) (=2.807)

Dok -to-market (1 = 1) =003 =0L113% =0.129%% 0078 0057 <0088 <0081 ~009* 0050 <0049 <0058 (L 125% 0. 13(%* ~0111%* 0050

(=(662) (=2284) (=3.280) (=20M) (=1553) (=0834) (=16130 (=2451) (=L340) (=1.262) (=133} (=565} (=3.39T) (=2198) (=2406)
Past 12-month redurns (f = 1} 0.240%*  L137T%%* 0. 147%%* 0,154 (L151%%* 0L.246%* 0.136%* Q146%* QLIST** (.153% 0247%% L135%%* 0.144%% (153%™ (L ]148%
G959 (2851) (34590 QAT  (4279) (T.3) QA4 (A404)  (A862) W26H (TATDH  (L7AN) QA4 QM) (4254)
Giress profitability (¢ < 1) Q.148%  (129%= Qj00%e (.126%= Q097%* Q(94% O094%° (Q0B4%* Ql02% (052% (139%e (L131%* 0.114%* Q134%™ Q0D
@262 (A1) (LET)  GAle  (W8T6)  (L907) @923  (A381) (4973} @38 (2937  (4219) W1 w9An (4301)

Volatility ¢ = 1) 0298%* (L264%* (264 0271 (AN 0D 0250 (28 0N (265" (299%* (L200% (268%™ (272%* (O I75%
(19.127) (16553) (18653 (20554) CQLTHM) (19093 (16097) (18566) (20066 (201000 QO0T0) (169620 (198000 @LIT1) (ZL566)
Month fixed effects Yes Yes Yes Yeu Yo Yo Yo Yes Yo Yeu Yo Yea Yes Yos s
Linear pelynomials of rmnk Yea Yes Yes Yes Yes Yos Yes Yes ‘s Yes Yes Yes Yes Yea )
Ohsorv stions 5609 101, 850 15,520 19957 24,355 5, 4% 10574 15,067 19 456 AN A2 10,635 15,184 19478 21,608
® 0417 L3948 (L.401 0.402 0414 L4313 0391 L3e7 L 308 0404 1435 (L396 0399 0401 0409
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5.2 ETFs Attract a High-Turno_

As detailed in before, for ETFs to impound a new layer of liquidity shocks,
absent the ETFs, liquidity traders must not have directly traded the underlying
stocks or gotten indirect access to them through other vehicles, such as futures.

We provide suggestive evidence that ETFs attract higher turnover investors
than common stocks. These investors are likely to express their liquidity
demand at a higher frequency. If the liquidity trading hypothesis is correct, then
this demand should propagate to the underlying stocks through arbitrage activity,
exposing the stock prices to a new layer of liquidity shocks. The question,
therefore, 1s whether the stocks in ETF baskets are exposed to this high-turnover
clientele through ETF ownership.

™ L& % %

e y.
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ETF Ownership and Churn Ratio of Stock Traders

Panel A: OLS Specification

Dependent Variable:

Adjusted Churn Ratia ()

(1) (2) (3} i)
ETF awnership i = 1) 01654 (. 1234 L 005
(3511) (3.330) {4.950) (4.358)
lngiMkteap @ = 1)) 0565 e 0. 420 0.35] v 0251
{1387 {13,033 {16.231) {12888)
1/Price {f = 1) 0320 0215 0.405%+* 0285+
(06110 0.557) (3.182) (2.746)
Amihuod (1 - 1) 28.446* 264534 0.323 0180
(1.825) (20:24) {1.350) {00 36)
Bid- nsk spread ¢ =1) =1.529 = L1095 =1.75% = 1158
(=498 ) =000 (=1.333) (= 1085
Baok-to-market (§ = 1) —{, 3 —hn13 {05 LR
(—0.655) (=03 19) (0.247) (0.5 58)
Past 1 2-month returns (f = 1) 0.117%~ 0.1 11% 0,003 0017
(2,664 ) {2805) 0. 205) {1341
Giross prafitnbility (#= 1) 0.7 (udas =24 =21
0,505 ) (.3 B2y (—.551) (—{648)
Index fund owrership (f = 1) 1425 1108 =1 4444 -Da51*
0.576) (0.548) (=2.045) {=1.7TE5)
Active land ownership - 1) 1,361 % 0.Eg» 0. 00gre* 058] %
(5.010) (4.628) (7. TAE) (6.468)
Hedge [und owrership (f = 1) —{, &0 — 408 | - =1 Byre=
{—1.657) (= 1.325) (=2 667) (=287
Adjusted churn ratio (#= 1) 0.1 Tigrre* 0.2 02
{18923) {15215}
GQuarier fived effecis You Yes Yes You
Stoek fixed effects Yos Yes Yes Yos
Ofbse rvations 25,641 25,641 130, 267 130267
Re 0. 469 0500 0,459 0529

i K&
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Dependent Variable: Adjusted Churn Ratio (2)
Instrument: Switch to the Russell 2000 Bwiteh to the Russell 1000
Bandw idth + 100 + 200 + 300 + 400 + 500 + 100 + 200 + 300 + 400 + 500
(n @ ® @ (5) ®) N (8 o (10)
Switch indicator 0.741%%™ 0. AG2 0. 200%* 0.051 0,137 0321 =0.049 —0.080 =0.025 -0.029
(3172) (3.514) (2.444) {0.614) (2.139) (1.619) (—0.785) (—1.381) (=0.420) (=0497)
log(Mkteap (£ - 1)) 0600 05E2%*  04SATT 0438 Q4250 (286"  0.545%%% 025400 Q204" (300%™
(7.095) (9.580) (9.725) (11.642) {12825) (5245 (7.868) {6.475) {B.569) (BE834)
1Price (f = 1) LAY 1 Bqae 1558 1207 13164 2360 1520 13264 Ldge L300
(52700 (5A24) (7.152) {7.551) {1.701) 9.152) (7.769) {7.564) (B.199) (9.642)
Amihud (£ -1) -0215 -=1.628 -2 5654+ _3 Q55+ . 133™ 1257 —3.382 —3.439* =3. 760 =287
(=0.116) (=1.152) (=2.924) (—4.536) (=1810) 0.252) (=1.386) (=1.B45) (=2.37T0) (=2117)
Bid-ask spread (1 = 1) =116158% _GA60™* —11585%%* D66 —DEE™ —16.44TM* 14900 11084 —13126%% 14530
(=3467) (-2 583) (=5.616) (=5.516) (=5801) (—=6.111) (—=8.700) {=8.748) (=9.024) (=9.776)
Book-to-market (£ = 1) 0,084 0.082 00644 0.038 0041 =0.171% =0.005% =065 =008 - 0.063%*
(1.203) (1.605) (2,028) {1.559) (25800 {(-2.126) (-2.281) (—-2.543) (—2.523) (—=2208)
Past 12-month returns (- 1) —0.141** =001 0,030 0.036 0.060 0.100 % 0. 1274w 0. 1444+ 0.142%% 0.1 344
(=2290) (=0.020) (0.691) 10.882) (1.621) (4.132) (4.570) 6. 062) (6.782) (6.5 140
Giross profitability (£- 1) 0073 00t 0,087 =0.015 =000z 0.135% =0.0a3* =0.054%** 0040 =033
(1.175) (1.785) 10.954) {=0.507) (=0.084) {2501) (=1.544) {=3.061) (=2.108) (=1.718)
Lagged adjusted churn ratio D15 LV 0. 2119 0.218% 02194 0.202% 0.26444* 0.2424%* 0. 2364 02394
(9353 {14 526) (14.508) (19.861) {19.900) (14.108) {22.414) (27.167) (25.865) (28.048)
Index fund ewnership (£ = 1) 0.055* DG 0,08 0. 1064+ [TV 0.026 0. 1084+ 0. 1064+ 0,085 0.0 80"
{1.769) (3.039) (6.922) (11. 100 (7469) (0ETL) (7.707) {7.766) {6.732) (6.725)
Active fund ownership (£ = 1) 0.1 75 0.119%* 0.131%%* 0. 130+ 0.135%% 0.156%* 0. 172 0. 160%+* 0.148%% 0.145%%
(7A90) (9 .857) (14.279) (13.914) {15.288) (11 .823) (13.626) (15.730) (15.222) (15.105)
Hedge (und ownership (2 = 1) 0.1364% 0073w 0.042%* 0.027** 0.046*% 0.045* 0.008 0.015 0.0354% 0.045%%
(40300 (3.549) (2.976) (2.354) (4.534) (1.681) {0.616) (1.353) (3.802) (5037)
Quarter fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Y Yes
Linear polynomials of rank Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obse rvations 45840 10,077 16,083 2 286 28,574 6,482 12726 18 286 24,641 20,054



Overall, we interpret this evidence as corroborating the view that a new
clientele of high-turnover investors is attracted to the stocks in the ETF
baskets. Under a causal interpretation of these regressions, these investors
would not trade the stocks if they were not in the ETF portfolios.
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5.3 f‘ The Price Impact _
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ETF Flows, Stock Returns, and Price Impact

Panel A: ETF Flows and Stock Returna

Sample: S8&PF 500 Roussell $000
Dependent Variable: Rt Rete, ¢ +4) Retle, £ + 80 Retdr, £ + 199 Rett, ¢ + 39 Fetie) Retis, r + 4) Retls, & +9) Rewlt, r + 19 Resl, ¢ + 39
(1 (2) 3 4 (5) i6) n ] L) (10
ETF fows () 0122w 0. 117% (e ua6* 0015 LR R Q034%™ 0. 02T+ 0.016* —{b,
{13.433) {7.469) (3.253) {1.848) {0.4186) {15.06%) (6.6 45 {3, 985) {1.668) { =0 D06 )
logp{Mktcap i = 1) 0.4 B 0, iyt ==+ 0.03 5% 0,040 0050 ) SOy Q0T+ 0.044%%* 0, (it 0.18] =+
(14.352) (4. 7500 (2003 ) {1.216) 0. 736} (6 956 ) (7371 (7.842) {8,578 (5 506 )
Price (s = 1) =), BTr+*= 0.20% LATI™ i, L3]res 0 56 2% =0, 316*** 0,100 061G+ 1.E1g i T v
{—4, 084 ) {0.835) {L.555) {3.385) {3 388} (=10083) {1302 {4.365) {6.737) {8.791)
Amibud @ =1} 37382 1.B42 =31.973 =T2.013 150,667 0.135%* ) B13™* —]BgE*™ L i L P
{6.715) (0. 139 {—1.208) (= 1.332) {(=L.482) 2.7T77) {—8.168) {=10.661) {=11.816) {=11.964)
Bid-azk spread (4 = 1) -2 AS0* 2411 6631 190214 20,763 0, 781* 0,135 0.245 1.653 4.5H
{—2.505) (L1323 (1. 759) {2.671) (2.220) (1 B53) (0.157) (0, 156D {0.718) (1.048)
Book-to-m arket (1 = 1) 0,020 0.014 0.011 = 0001 =0,020 0017+ 0.0 300+ 0, DG+ 0. 107 0177
(1.702) 10.565) (0. 232 (=10u013) (=0, 106) (3.511) {2951) (2,620 (2,339 (1 966 )
Past 12-month returns (f = 1) =0.014 =0 016 = 0.0 36 0,067 0308 =003 **  —0.007 = (006 0.017 0043
i=1.581) (=0 567) =068 10,673 {1 4900 (—5,325) (=0,657 ) (=05 06) (0,452) (0.581)
Gross profitability (¢~ 1) 00035+ 0,053 0045 0,064 0.152 0. 04a™s D3 Prew 0,400+ 0,690+ 1.210%
(2.052) {1.254) {0.627) {0.481) 0571 (5.425) (9.468) (10277 (9.9158) (8. 300)
Order imbalanee (f = 1) Q.00 3+ O, e =+ 0. (= 0, OE+== QU T ) D s 0.0z 0. Oz += 0,002+ O Dz w=+
{20, 563 ) (18.073) {13541) {9 B55) (4.8915) (75,6560 (61.638) {53.13%) (41 312) (27.932%)
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Panel A: ETF Flows amd Stock Returns

Hample: S&P S0 Russell 3000
Dependent Variahle: Fest{s Retr, ! +4) Rewd, i +9) Bedl,§ + 19 Retls, 7 + 390 R s Betie, § +4) Hetd, § + %  BRet(, f + 1% Retlr, 5 + 39
(1 £y (R 4 (5 (6 Ty (B {8 (1)
Ret{f = 1) —32 SET —3 364
(=8 48D (—10.585)
Retli=1, { = 5) =2 19gres -1 5714+
(=7 185 {—10.30E)
Rat{i—1, £~ 10} e —1 B+
{=7.337) (—12.350)
Rat{i—1, =20} —2 g — 1. BT
(=T (=11, 240)
Rat{i—1, £ — 40} —3 s — 1 G
(=6, 34 ) (=T7.887)
Dray (e elTocts Yew Wi W Yes Wi s s s Yes Yes
(e rvations 1492 313 1,492 313 1,492 313 1492313 1492 313 7750143 7,759,143 T.759.143 7,750,143 T.758.143
. 0044 0.013 011 0011 LITIRE 0 0d0 LRV 0T R LR

In sum, the evidence of a full reversal of the price impact of ETF flows is
consistent with the liquidity trading hypothesis, and rules out the conjecture that
ETFs are the vehicle of choice for expressing fundamental demand, as posited by

the price discovery hypothesis.
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5.4  Indirect Evidence on the _

To assess the relevance of arbitrage activity in driving the impact of ETFs
on volatility, we search for an interaction of this effect with measures of limits
to arbitrage. We first proxy for the intensity of arbitrage activity using ETF
mispricing. We then conjecture that the proxy for expected arbitrage activity
should have a weaker effect on prices for stocks that are harder to arbitrage.

{=1 wi,j,t*AUMj,t|Mispricingi,t|
MktCap; ¢

abs(M isp'ricing,;,,;)=Z
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Limits to Arbitrage
Dependent Variable: Intraday Stock Velatility
All All Misp = 0 Misp < 0 All Misp =0 Misp <0
(1) (2) {3) 4 (5) (6) (7N
ahs(Mispricing) (¢ - 1) 0.(23%** 0.043%+* 0.076%*= 0.035%%* 0.020%=* (.045%= 0.015%+*
{GRET) (8.025) (10,300 (6.988) (4.642) {7.530) (4.302)
» I(High bid-ask spread) —0.053 %% —0.055%+* =0,043%=*
{=6.554) (—4.257) (=6.392)
x I(High lending fee) =0.009* 0.003 =0.010**
{=1.956) {0.444) (—2.548)
High bid-ask spread 0,042+ 0,035+ 0.045%*
(7.186) (6.318) (7.130)
High lending fee 0,005 -0.003 =0,005
{—1.565) {=0.957) (-1.433)
ETF ovwnership (f — 1) 0.0 20%%* 0. Q2o — 4 (0 0.3 1%** 0, (2] *** — b O 0.0 1 %%
(3.811 (4.217) {—0.6892) (5.5a1) (4.042) (—1.227 (5.417)
lopiMkteap iz — 1) 0. 085+ 0, Qg 23k 0 (g 234+ 0.0 1%** 0, 03 ¥** 0 (A ek 0.033%**
{40600 {59440 {6.017) {5.720) {4.945) {51100 {4.719)
LVPrice {¢ — 1) 5.76TE** 4 4T 4 D] fr* 4. T1p¥** 4 HEHE*E 4 Qe 4 BOL¥*E*x
{7.882) (11.778) (11.131) (12.275) {11 .996) (11.333) {12.505)
Aamibuad {8 — 1) —19.124 —H.636 —a3.0a9 —13.726 —15.911 —8.579 —21.089
{—0.795) {—0.399) {—0,189) {—0.884) {—0.712) {—0.427) {—0. 0
Bid-ask spread (¢ — 1) 5.128 4.06589 4005 7.662 9 859 9416 14.033%*
(0. 796 (0636 (06700 (1.085) {1.515) (1.551) (1.989)
Boo k- to-market {# — 1) 0.110%%* 0.07R¥** 0, 0T H¥* 0.081%** 0.07Tge*E 0.7 h**E 0. 081 %%
(3.2a1) (4.102) (3.997) (4. 220 (4.138) (4046 (4.244)
Past 12-month returns (8 — 1) OO 0 Q2 e* O 20+ O 3G *E* 0, Q2T**E 020+ 003G **E
{0.805) {2.7043) {2.078) {3.269) {2.668) {2.066) {3.243)
Girmas profitability (£ — 1) —0.018 0,045 0,038 0.0438 00533 0,087 0.035
{—0230 {1.443) {1.579) {1.525) {1.342) {1.542) {1.398)
Retwrn {f — 1) —, 1 0HgeE —i0, Dpgree —, TOTeeE 0. 240%%%x —. 23h**E — . BOTEFE 0. 254%*x
{—3.984) {—4 856 (=9 758 (3.104) {—4.704) (—9.612) (3. 2800
Dependent varable (¢ — 1) O, 4 0gF+* 0. 5E 1+ 0.5 T7h¥*** 0. 54 1%%* 0. 5E5*** 0.5 75*** 0, G4 R¥**
{ 20,8060 (24.501) (23, 8396) (24 546 (24, 789) (24.044) (24.794)
abs{ Mispricing) {f — 2) 0. 024 %+ 0 (2] %+ 0 (phg* 0.0 0.018%** 0 (e ek 0.0
{7.081) {5.3085) {9870 {10650 {4.597) {(9.001) {0.061)
Day fixed effects Yes Yes Yes Yes Yes Yes Yes
Stock fived effects Yes Mo MNao Mo Nao MNao Mo
Observations 1,002 548 1,022 548 50K, 240 514,308 1,099 548 509,240 513,308
F 0.549 0, 50 0505 0408 0. 499 0. 504 0. 497

P —




5.5  Implications for Pricing Ef_

The liquidity trading and price discovery hypotheses have different implications
for price efficiency. According to the former, transitory demand shocks in the ETF
market migrate to the underlying security prices in the form of a mean-reverting
component. As a result, prices become noisier. For the latter hypothesis, prices of
stocks with higher coverage by ETFs adjust to fundamentals more promptly. The
fundamental demand in the ETF market propagates to the underlying basket,
impounding a permanent shock. In this scenario, ETF ownership makes prices
closer to a random walk. We can therefore test for the effect of ETFs on the
transitory component of stock prices.

L& X%

shanxi un fl—‘rf:irﬂ



Lo and MacKinlay (1988) and O’Hara and Ye (2011), among others, use
variance ratios to measure the transitory component of stock prices. The variance
ratio is defined as the variance of k-period returns divided by k times the variance
of the single-period returns in the same window. When prices follow a random
walk, the variance ratio equals one. If the autocorrelation of returns at the chosen
frequency differs from zero, the variance ratio diverges from one.

Given that ETF arbitrageurs operate on a daily basis to exploit ETF mispricing,

we test for their effect on the autocorrelation of daily returns. Accordingly, we
define

Var (rs;¢)
ﬂb& VR; T oL i ]_ :
VBes) = |5 -V (rass)
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Hence, if we redefine our test statistic as

mf.l - VHI [PE-LI] %
5-Var [}‘1,;' _1)
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Variance Ratio

Panel A: Second-Stage IV RBegression for Absl Vanance Hatial

Dependent Vanable: Aba{Vanance Ratio)
Inatrument; Swriteh to the Russall 2000 Switeh to the Bassell 1000
Bandwidt h; + 1040 + 400 + 300 + 404} + 54 + 1040 + M + 304 + 4 + Al
{1l (2] {3 (4] (5] {61 (7] {81 (9] (101
ETF ownermship 0.305 0,207 0.043% 0.235% (), ag* 0,524 0, 4 0f* 0,51 1% 0, 5E3+* {550+
{1.182) (1.3200 {1.8100 (2.033) (1.903) (1.383) {2.494) (2917 (2711 (2767
lopiMkteap (¢ — 11) 0.058 0.015 0.036 —.022 —0.0:40 0,174 0048 0,044 0,042 — 0009
(0.414) (0. 161) (0. 546) (—0.447) {—1.189) (1.347) {0,603 (0, 786) {1.029) (—0.200)
VPrice (¢ - 1) —0.573 —{1, 71 09%* —(} G2F** —(} B0 == — ) H3 e 00485 0. 164 —.176 —0.016 0,160
(—0.854)  (—2.387) {—2.420 (—3.13% (—3.446) (0.214) (0.633 {—0,784) {—0,052) (0.520)
Amiboad (¢ — 1) 4349 3,802 5. 148%* 4 [OTEE 5. D% 10.758 11.557%* 13 . 500%FF* 14 Gg*E®E 1) J409%F*
{1.315) (1.611) (2.078) (2.173) (2,826 (1.418) (2.295) (3. 4041 (4,017 {3,304
Bid-ask spread (¢ — 1) —4.851 —0.072 1. 404} 2IRTF 1.714 —i{ 480 3.577 2104 1,402 1.325
{—1.0463) {—0.082) {0,741 {1.771) {1.105) {—0.118) {1.0463) {0,994 {0,683 {0,513
Eools-to-market {f — 1) —10 (25 —3.018 —1, (K25 — 1 2e — 11, (M5 —081 —. 082 —10.0858 —, 128 — 1, 19**
(—0.6107 {—0.6200 {—1.454) {—1.072) {—{ 3649 {—0.537) {—{.917) {—1.164) {—1. 449 {(—2.767)
Past 12-month returns (¢ — 1) —0.154 — 0002 —0, 057 —0,084 0008 0 (M50 — (02 —0 0107 —0,017 0 002
(—1.143) {(—1.635) (—1.263) (—0,TED) {10, 1659 {0,805 {— 0, 052) {—0.165) {—0. 447 {00700
Cirnas profitability (¢ — 1) 0,087 0,133 00599 0,113 O 0 OO0 0.137* O 05 0028 —i (M2
{06400 {15600 {1, 444) {1.,683) {1.624) {0,401 {1.8838) {0,688 {0, 50400 {—0 0410
Index fund vwnership (¢ — 1) —0,079*  —_0.076F* _00Es* — 1 G — 1, e — 1 G0 — 1, e — 8/ FEEE ) OaEeE ) [pOeEFEE
(—1,766) (—2.101) {(—2.043) (—2.368) —2 3400 (—1.4a7) —2 327 (—3.461) (—3.585) (—3.961)

Active fund ownership ¢ — 11 —0.043 — 0. 054** _0061%F* 00680 _ 054 ), 152k __} 127%E ) 1165FEE [} 124%F*F  _[}, 1308FE
{(—1.031) (—2.058) (—3.307T) {—3.953) (—4, 128 (—4.217) {—5.411) {—5.834) (—6.237T) {—6. 847

Hedge fund ownership (£ — 1) —0.008 — 015 000 0012 0,023 0066 .05 7T** 0031 .038* 0.029
(—0.212) {—0.585) {0.371) (0. 5550 {1.134) {1.505) {2 04800 {1.668) {1.883) {1,403

Month fixed effects Yeu e s e e Yes e Yes Yes Yo

Lirne ar polynomials of rank Yes Wes e s e Yes e Yes Yes Yes

Observations 1,535 9,204 5,115 7,007 9,116 o 064 4,038 5,801 7,498 8,991




Panel B: Second-Stage ['V Regressions for Variance Ratio

Dependent Variable: Variance Hatio
Inatrument: Switch to the Bussell 20040 Switch to the Russel]l 10040
Bandwidth: + 104} + S0 + 301} + 40} + S04} + 1041 + 200 + S} + 4{} + G0
(1) (2] {3 (4] {5 {G) {7 {8} {9 {109
ETF ownership —1.191%%* _( 867%c* . T743%* _(.676%** _.Ta*** _1.231* —Q0O975%** _1051%* _] 180%%* _] D%
{—3.009)  (—3.922) 2977 (—2.903) {(-2.833) (-1.834) ({(-3.886) (3308 (-3.187) {-3.086)
log{Mlcbeap & — 11 — .40 —0,404% 02187 0071 —0.067 — . 448* 0225 —0211 —. 169 —.117
(—1.6700  (—2.5560 (23630 (-1280 {-1L656) (-1888) (—=1.688) {(—=LT0M0 {(-1577) (-1.173)
1/Price(t — 1) —. 649 0.191 0.101 0.383 .414 —0.851 —0.534 —0.247 —, 864 —.8G7*
{—0.8249) {0.436) {262 {1.470 (1.213) {(—1.047) (—1.1893) {— 0563 {—1.605) {—1.844)
Amihuad (£ - 1) —8. 841% _J§ 087TF* 10 508%* _Q 537*** _J B0 24 S0d* —00,300%x* 03 THE®E* 05 5A0FF* 17 504%*
{—2 0049 {—3.237) {(—3.453) {(—3.451) (—3.177) {—1.7397 {(—3.50M) (—4.111) {—4.323) {—2 Ras)
Bid-ask apread (£ — 1) 10,485 5,128 5,812 3444 0.711 B.025 3.549 .951 T 1.040
{12801 {1.21&] {1.54% {1.1495) {0, 294) {1.158) {1.176) {0,344 {0,805) {0,.399)
Book-to-market (¢ — 1) —{ 002 0.015 0.018 0,018 (0, 042%* 0.379 0. 376%* 0.304%* 0.378** 0, g T
{—0.02T {3,327 {065 {871 {2 591) {1.569) {26847 {24353 {2,527 {2.945)
Past 12-month returns{f — 1) —0.016 0.011 —{F A — 0,043 —.055 — {046 — 019 —0.027 —, 025 —0.087
{—0.112) {0.139) {—0.628) (—0.692) {—0.9800 {(—0.4688) {—0.399) {—0.5300 {—0.548) (—0. 785
Gimas profitability (£ — 1) —0.248% —.154% —{.088 —. 123+ —0.079 —. 1005 — i, 103 — 0048 027 0004
{—1.858) {—1.811) {—1.266) {—2.013) {—1.1893) {—0.637) (—0.915) {— 0523 {—0,307) {0,082

Index fund ownership (& — 1) 0 165%F J 17To0%xx ), 140%* (,139*** Q. 157=* ) 152** 0, 157*** Q17o2xex ) 1TO=E* [, 197F*
{28100 (3.570 3.0:43) {3.180 {3.298) {21948 {4 466) {4323 {3.810) {3.834)
Active fund ownership {f — 1) 0,011 0,050 0. 048%* 0.059%%*  0065%%* 0.160%%  0.119%% 0, 141%* 0, 148%%* () 15G%**
(0. 1949 {20771 (2. 5895) {3.358) {2.984) (2. 438) (3871 {4. 1041 (4242 {4, 804
Hedge fund ownership (¢ — 1) —0.107* —i1.084 —i{h 045 —i3.084 —3.043 —{124* —0.086** —0.0509* — {1 56* —{.053
(—1.9568) {(—1.083) {(—-1.434) {(—1.085) {(—1.5200 ({(—1.80d0 {—2.447) (—2041) ({(—1.8000 (1480

Month foced effects Yes Yes Yes Yes Yes Yes Yes e Yes Yes
Linear polynomials of rank Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1,635 8,204 5,115 7,097 9,116 2,064 4038 5,801 7,498 9,221
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Overall, this analysis suggests that the increase in stock volatility we identify in
before section is likely the result of the fact that ETFs impound a mean-reverting
component in stock prices. The evidence therefore provides further support for

the liquidity trading hypothesis and suggests that the price discovery hypothesis
is less plausible..
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The success of ETFs is due in large part to the fact that these investment vehicles offet
an unprecedented source of diversification at low cost and high liquidity. This aspect of
ETFs is undeniably beneficial for investors. However, due to their ease of trade, ETFs
seem to attract a new breed of high-frequency investors, whose demand shocks can pas:
on to the underlying securities via the arbitrage activity continuously taking place
between ETFs and their baskets. This mechanism can lead to higher volatility for the
underlying securities. The increase in volatility would not be a desirable effect of ETFs
if 1t were merely a reflection of increased noise trading.
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In this paper, we start by showing that ETFs are indeed the preferred habitat of
investors with relatively higher turnover, consistent with the view that they attract
high-frequency demand. One of the main results of the paper is that stocks with more
ownership by ETFs display higher volatility than otherwise similar securities. A quasi-
natural experiment based on the reconstitution of the Russell indexes suggests a causal
interpretation for this finding.
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We next show that the demand shocks in the ETF market impound a mean reverting
component in asset prices, which plays out at the daily frequency. This result suggests
that the increase in stock return volatility 1s not likely to be imputable to an
improvement in price discovery brought about by ETFs. Rather, it is likely a reflection
of the transmission of nonfundamental demand shocks from the ETF market to the
prices of the underlying stocks via arbitrage. Consistent with this view, we show that
proxies for the intensity of arbitrage activity between ETFs and their baskets magnify
the effect of ETFs on volatility.
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Finally, the paper addresses the asset pricing implications of ETFs for stocks. If the
increase in stock volatility brought about by ETFs is partly nondiversifiable, it may
represent systematic risk for some investors, especially for those with a short trading
horizon. As such, ETF ownership may warrant a risk premium. Consistent with this
conjecture, we show that portfolios of stocks with high ETF ownership display
positive alphas relative to a variety of asset pricing models. These alphas are about 50
bps in the more recent sample. We confirm this finding in a regression setting and rule
out the possibility that it is an ex post reflection of the growing demand for ETFs.
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