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Table 1

Summary statistics for tug-of-war measures

This table presents summary statistics and correlations for our measures of the abnormal intensity of a daily tug of war (AB_NR and AB_PR). We also
present analogous statistics for the level of intensity of a tug of war (NR and PR). NR is the ratio of the number of days with RET_CO=0 and RET_OC<0
(i.e., negative daytime reversals) to the total number of trading days in a given month, where RET_CO is the overnight return from the previous day's
closing price to the opening price on the current day, and RET_OC is the daytime return from the opening price to the closing price on the current
day. AB_NR is the ratio of NR to the average NR over the past 12 months. PR is the ratio of the number of days with RET_CO<0 and RET_OC=0 (i.e.,
positive daytime reversals) to the total number of trading days in a given month. AB_PR is the ratio of PR to the average PR over the past 12 months.
LeadAB_NR, LeadNR, LeadAB_PR, and LeadPR represent AB_NR, NR, AB_PR, and PR in month t + 1, respectively.

These statistics are computed as time series averages of the monthly cross-sectional statistics. In Panel B, Spearman correlations appear above the
diagonal and Pearson correlations below the diagonal. The sample period covers 1993-2017.

Panel A. Summary Statistics
MEAN STD SKEW  KURT  MIN P1 P5 P10 P25 MEDIAN P75 P90 Pas P99 MAX

AB_NR 1.02 0.46 0.76 277 m 013 035 048 0.71 0.98 1.29 1.61 1.82 231 @
NR 0.25 0.11 038 0.17 X 003 009 012 0.18 0.25 0.32 040 044 053 -
AB_PR 1.03 0.48 0.70 1.36 0.00 0.11 033 046 0.69 0.98 1.31 1.64 1.87 238 3.79
PR 0.24 0.11 053 0.50 0.00 003 008 011 0.16 0.23 0.31 038 043 054 0.74

Panel B. Correlations
AB_ NR NR AB_ PR PR Lead AB_ NR Lead NR Lead AB_ PR Lead PR

AB_NR 1 0.89 =036 =32 0.09 0.08 —0.06 —0.06

NR 0.86 1 -0.32 -0.36 —0.02 -0.09
AB_PR -0.36 -033 1 0.88 . 0.10

PR -0.33 -0.38 0.85 1 -0.03 -0.09

LeadAB_NR 0.10 -0.01 -0.07 -0.03 1 0.89 .
LeadNR 0.08 020 -0.07 -0.10 0.86 1 -0.33 —0.36
LeadAB_PR -0.07 -0.02 0.11 0.01 -0.36 -0.34 1 0.88
LeadPR —0.06 -0.10 0.09 0.22 -033 -0.38 0.85 1
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Table 2
Persistence of the abnormal frequency of daytime reversals

This table presents evidence regarding the persistence of AB_NR and AB_PR, using Fama-MacBeth regression where the dependent variable is the
future value of the abnormal frequency of negative or positive daytime reversals (AB_NRj;, 5 or AB_PRj;, , where a = 1, 2, or 3 months ahead). For each
forecast horizon, we estimate two versions of this model with or without the control variables in Table 4. All variables are described in Appendix 1.
The sample period covers 1993-2017. The t-ratios (in parentheses) are based on Newey-West robust standard errors of the mean monthly coefficients,

with 12 monthly lags. * indicates significance at the 0.10 level; ** at the 0.05 level; and *++ at the 0.01 level.

Panel A. Persistence of negative daytime reversals (AB_NR)

Dependent (1 (2) (3) (4) (5) (6)
Variable: ABJJRiH_l AB—NRi‘H—l ABJ'JRiH_z ABJ'J Rn +2 AB_NRiH_; ABJJRiH_;
AR NE 0118+ 0.116%+ 0.075%++ 0.073%* 0.058*+* 0,053%+
T16.20] (17 39] TTUSG] [T2563) 11348 IREAEY)
Controls No Yes No Yes No Yes
Adj. R? 0.016 0.037 0.008 0,029 0.006 0.027
N 724533 724533 708,849 708,849 694,736 694,736
Panel B. Persistence of positive daytime reversals (AB_PR)
Dependent (1) (2] (3) (4) (5] (6)
Variable: HBJ’Rit_H ﬂB_PRiH_l ﬂE_PRiH_z ﬂEJ:'RiH_z ﬂE_PRiH_g ﬂB_PRiH_g
AB_PR 0.123%++ 0.119%++ 0,077+ 0.075%++ 0,056+ 0,053+
(17.72) (19.64) (12.81) (14.77) (12.79) (13.77)
Controls No Yes No Yes No Yes
Adj. R? 0.017 0.036 0.008 0,028 0.007 0.027
N 724533 724533 708,849 708,849 694,736 694,736
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Table 3

Summary statistics and correlations for main variables

This table presents time-series averages of monthly cross-sectional summary statistics (Panel A) and monthly cross-sectional correlations (Pamel B)
for various stock characteristics The sample contains commaon stocks listed on the NYSE, AMEX, and MASDAD from May 1993 to December 2017 We
exclude the stocks of financial firms and wiility firms, as well as stocks with a month end price of less than 1. NR is the rato of the number of
days with RET_CO=0 and RET_OC <0 (ie. negative daytime reversals) to the total number of trading days in a given month, where RET_CO is the
overnight return from the previows day®s closing price to the opening price on the current day, and RET_OC is the daytime refurn from the opening
price to the closing price on the cument day. AE MR is the ratio of MR to the average NR over the past 12 months. PR is the ratio of the number of
days with RET_CO«<0 and RET_OC =0 (ie. positive daytime reversals) to the total number of trading days in a given month. AB_PR is the ratio of MR
to the average PR over the past 12 months. RET is the contemporaneous monthly retum from CRSP in month €, when AE_MR is measured. RET_CO_M
is the compounded daily overnight retum during month © RET_OC_M is the compounded daily daytime return during month © S1ZE is the market
value of equity caloulated as the number of shares outstanding times the month-end share price. BM is the ratio of book value to market value of
equity. RET_&M is the cumulative (momentum) return from month © -6 to t - L GPA 5 the gross profitability from Nowy-Man (2013). ATGTH is the
asset growth from Cooper et al. (2008] TURN_M is the turmover ratio measured as the number of shares traded divided by the mumber of shares
outstanding in month © STORET_M is the wolatlity of daily retums during month © ILLIGQ M is the Amihed (2002) measure of iliquidity in month ©
1D is instipwt ional own ership.

Panel A. Descriptive statistics

FERR B A B =
» HITEY a o7
O PERG PALlib)

A
FERRRB R, T
£ H AR

MEAN 5TD MIN P25 MEDIAN (i MAX
AB_NE 102 046 LLLL 0T 0498 129 4.08
AB_PE 103 [ LLLE 069 0498 131 379
EET oo 0.16 =071 =007 LILL LI 154
RET_D:C_M o 018 =070 =007 o [iTi ] i1m
RET_CO_M o 0.14 =067 =04 LIEL 003 205
SIZE 336 1599 LLLL LIRL) 037 137 354.45
EM [y ] 1.15 O 028 [T 0B84 3328
EET_&M 0.0 045 —0.E5 =015 003 023 691
G 035 033 =260 019 033 050 288
ATGTH 021 153 =081 =003 007 0222 Bl 06
TURM_M 117 1.72 o 035 075 143 3879
STDRET_M 003 o LLLL .02 003 LTS 035
ILLIG M 023 o LLLL LILL)) LILLH g T2
0 051 029 O 027 056 ore 1.0

Panel B. Correlations (Spearman above diagonal and Pearson below diagonal )

\ﬁ.w AB PR RET RETOC_M RETCOLM  SIZE Bl

RET_&6M GPA  ATGTH TURN_M STDRET_M ILLUIQ M 10

AB_NR5 1At %
(kS L PN i3
B, &M

AB_NRFEfE T3¢
TAFRHES
 HEAREAN
) Ja P g 1

AE_NR = T 043 J[0.01 003 005 000 001005 —0.01 TERT A |
AB_PR 03 1 017 044 D4z 0 oo —003 007 001 -0z
RET 013 014 1 0.7 0I3 012 om 007 003 008 005
RETOC_M  —039 040 064 1 039 002 008 -002 -007 —0.08 001 om
RETCOM 036 -0.35 030  -043 001 -006 002 018 009 -00% 002
SIFE 001 -0.01 007 001 1 -03% 019 000 016 047 050 -0905 085
EM —002 e 006 004 -026 1 0o —007 -018  —020 003 039 —0.08
RET_§ 000 001 000 001 010 om 1 005 -005 007 015 -0I18 007
000 000 002 005 007 002 -006 002 1 002 -005 —0.09 000 006
ATGTH 001 000 -002 003 002 003 -007 004 —006 1 013 005  -016 011
TURN.M 004 003 000 -008 017 041 018 010 —004 006 1 0,00 —086 043
STORET_M 001 -0.06 012 0.2 031 -042 002 -0.06 -010 002 014 1 047 036
LUGM  —002 -0.01 -003 005 005 -024 000 006 002 -003 -0 0.19 1 066

o

61 =007 LIL 0oE =001 042 =033 =019 1

=
g
L
B
g
B
:
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Talle 4

Abnormal negative daytime reversals and futune retums: Regression analysis

This table presents the Fama-MacBeth mean monthly coefficients for several regression specifica-
tions that inclede different subsets of the independent variables listed in Table 3. The dependent
vanable is the funme stock retwm for firm i in month © + 1 (RET, ;) The key variables of in-
terest are the monthly abnormal frequencies of megative and positive daytime reversals, respec-
tively (AB_MR and AB_PR]. The intercept for each specification i not shown below, for brevity.
All variables are described in Appendix 1. The sample pericd covers 19493-2017 The t-ratios {in
parent heses) are based on Newey-West robust standard emors of the mean monthly coefficients,
with 12 lags * indicates significance at the 0,10 lewvel; ** at the 0005 lewel; and *** at the 0un
level

Dependent Variable: (1) RETy, (2] RETy,, (3)RETu,  (4) RETy,  (5) RETyy

AB_NE 0506 0431 D0 0.339¢=
(8.12) (6.64) (6.42) (6.18)
AB_PR AL — 004G —0038 — 003
(=1.25] (=057) (=46 [=1.1%9)
RET_CO_M —1A6T***  —1376***  —1313*=* 0278 (1405
{ —268) (—284] (=2.75) {—0E8) (0.25)
RET_OC_M —0.744 —1.207 — 1352w =102 =1 A4g2s-
{—1.54] {=253) {=2.85) {=251] (-367)
SEE — 0023 e LE] —017F1** =070
{=0.41] [ —0.32) (=371 (-3.62)
EM 0o 0233 0. 197 o0201*
(1.97] (1.99) {1.84) (152)
RET_&M 0.406 03861 0342 0365
(1.37) {122 (120 (127)
GPA D.5EE 0433 D440
(261) {2.05) {2.08)
ATGTH —022Geer Q2T —Q2EEe
(—1.13) {—3.80) (-321)
TURN_M 0222 D214
(208] (129)
STDRET_M =024 D246
{=5.50] (=553)
LG M 0225 0226 =
(3.83) (3.85)
1o - D028 —0002
{—0u0E) {—0u)
Adj B2 00109 00304 00354 00495 0BT

M T49.430 T49 430 T49,430 T49.430 T49.430
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Table 5

Abnormal negative daytime reversals and future returns: Portfolio analysis

Panel A of this table presents the equal-weighted results from one-way sorting analysis. Each month t, we sort all stocks into deciles based on the
abnormal frequency of negative daytime reversals, AB_NE. We then assume that each decile portfolio is held during month ¢ + 1 In the top row of
Panel A, we report the equal-weighted average raw returns for these decile portfolios in month ¢ + 1, RET;. ., along with the average raw return for
the high minus low hedge portfolio (H - L) that is long stocks with a high value of AE_MR and short stocks with a low AB_NE. In the remaining rows
of Panel A, we report the analogous results based on the 4-factor (Carhart, 1997) and 6-factor (Fama and French, 2018) alphas for each portfolio.
Panel B reports the analogous value-weighted results from one-way sorting analysis, while Panel C presents the analogous value-weighted results when
we exclude the largest one percent of firms each month (in terms of market capitalization, SIZE). Panel D provides both the equal-weighted and value-
weighted results from two-way dependent sorting analysis based on firm size and AB_NR. Specifically, each month t, we first sort all stocks into deciles
based on the firm's market capitalization. Then, within each size decile, we sort stocks into quintiles based on AB_MR, resulting in 50 portfolios in this
10 = 5 sorting scheme. For each size decile, we only present the results for the high minus low hedge portfolio (H - L) that is long stocks with a high
value of AB_NR and short stocks with a low AB_NR.

In Panel E, we replicate the one-way portfolio analysis in Panel A after decomposing the future one-month return for each firm into its cumulative
overnight and daytime components. The sample period covers 1993-2017. The t-statistics are based on MNewey-West robust standard errors with 12
lags

* indicates significance at the 0.10 level; ** at the 0.05 level; and *** at the 0.01 level.

Panel A. Equal-weighted portfolio returms

AB_NR Low 2 3 4 5 6 7 8 9 High =
Raw Return 0.58 054 0.85 0.85 0.85 0.98 0.96 1.16 130 1.50 0.92°**
(1.60) (171) (2.24) (2.33) [(2.21) (2.51) (2.51) (322)  (3386) (3.90) (5.19)
FF4 o 023 —0.24 —0.03 —0.03 —0.03 0.07 0.03 025 038 0.58 0.81++=
(—187) (-222) (-021) (-032) (—0.24) (0.60) (0.28) (208)  (234) (3.37) (4.84)
FF6 o -024 -0.23 0.02 0.05 0.06 0.15 0.10 029 046 0.62 0.85"**
(-182) (-2.12) (0.16) (0.48) (0.44) {1.29) (0.79) (z16)  (271) (3.52) (5.04)

= L = e e L = i s || L e e e e A
4. TN

4.2 EAEH

F A FRAAIL .
EECN R IETE e 7]
I T3 EEAZ I IERR A
Yoe s F) B 30

MR, 8RR
TR, HIEE
Dy AR AT REIL A&
1k, AR AT
DR 2% 555

AB_NRXJ 5% 7t 41
AR EZE R 2k
K3 .
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Panel B. Value-weighted portfolio returns

AB_NR Low 2 3 4 5 6 7 8 9 High H-L
Raw Return 0.75 079 0.96 0.96 0.74 0.98 1.04 088 098 0.95 0.20
(3.08) {345) (3.61) {2.76) (2.37) {3.08) (3.22)  (2.76) (296) (2.91) (1.01)
FF4 o 0.00 -0.05 0.16 0.15 —0.09 0.06 0.23 —0.04 0.11 0.08 0.09
(-001)  (-0.55) (1.45) {(1.07) {-0.90) (0.47) (2.02) (-036) (123) (0.72) (0.46)
FFG o —0.12 -0.13 0.11 0.18 -0.18 0.07 0.21 —0.06 0.16 -0.03 0.09
(-105) (-1.28) {1.00) (122) (-1.69) (0.56) (1.82) (-059) (183) (-0.23) (0.52)

Panel C. Value-weighted portfolio returns,|excluding the 1% of largest firms each month

AB_NR Low 2 3 4 5 6 7 8 9 High H-L
Raw Return 0.73 089 0.94 099 0.79 0.91 0.98 094 1.10 1.22 0.49°
(2.70) (323) (3.18) (3.44) (2.47) (2.88) (3.03) (3.12) (323) (3.72) (3.03)
FF4 o —0.12 004 0.08 0.09 -0.13 0.00 0.08 001 0.11 0.29 0.41*
(-1.07) (043) {1.0M) {0.99) (-1.29) (0.04) (0.78)  (=012)  (126) (2.47) (2.48)
FFG o 027 001 0.10 0.12 -0.13 0.00 0.05 —0.06 009 0.12 0.39*
(-278) {0.08) {1.16) {1.18) {(-131)  (-0.01) (0.48) (-075) (089) (0.98) (2.37)

Panel D. Hedge portfolio returns for the high minus low quintile portfolios based on AB_NE, within each decile portfolio based on firm size

Hedge Portfolio Returns Based on AB_NR

Equal-Weighted Value-Weighted

Raw Eet FFd o FF6 Raw Ret FFd FFo o

H-L t H-L t H-L t H-L t H-L t H-L t

068  (317) 070" (3.17) 088"  (3.90) 104  (419) 1.00°**  (3.86) 1.14***  (4.56)
103~  (428) 083** (351) 085"  (3.50) 100"  (3.89) 092** (3.29) 087  (3.30)
113~  (383) 108** (366) 114"  (365) 116"  (3.90) 109"  (3.68) 115  (3.70)
082°*  (359) 066™° (293) 072" (3.17) 081"  (3.63) 064  (292) 071  (3.19)
074  (481) 072"  (419) 083" (469) 075" (481) 073  (414) 083  (4.68)
063*+  (362) 058+ (327) 0.65=  (3.60) 061+  (3.56) 056  (3.21) 0.62***  (3.51)
048  (272) 034  (219) 037  (251)  045*  (257) 030  (1.99) 033"  (2.26)
054**  (454) 049"  (379) 052" (375) 051"  (421) 046"  (3.52) 051"  (3.56)
049~  (297) 038"  (261) 034  (215) 044  (258) 032  (2.07) 0.30° (1.68)

SIZE

L W00 =] hinds kg

(101 R § W 1) 013 [§ N ¥ [i5 5! [(1):k)) 015 [§XiG] 007 [059) 012 [0.05)

TS
\V2
e
R Esizet+45 457

HXT’ Z_“E}Léﬂqj
RIEAB_NRF¥

R I

S SN
I RSN, At
HPE .

ASCIEERIFA
RRTHATS
BR RN
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Table 5
{continued)

Panel E. Decomposing future monthly returns into overnight and daytime components

AB_MNR Low 2 3 4 5 b 7 8 9 High H-L
Overnight Returns
Raw Return -149 010 0.65 1.14 1.49 1.77 207 239 2.62 3.16 465"
[(—4.06) (0.36) (2.39) (4.05) [4.65) (5.17) (5.96) (604} (6.25) (5.67) (7.16)
FF4 o -183 —0.26 0.29 0.81 1.16 1.43 173 2.06 231 3.03 4 BFeee
(—542) (—0.98) (1.16) (2.91) (3.67) (4.11) (491) (5.02) (5.16) (451) [6.46)
FFG o -1.75 —-0.23 0.34 0.86 1.21 1.49 173 210 2.34 257 472"
[—548) (—0.90) [1.34) (3.10) (3.78) (4.15) (485) (4.99) (5.26) (4.74) (6.91)
Daytime Returns
Raw Return 4.0 185 1.37 0.86 0.72 0.44 0.16 0.14 0.05 032 —3.60""
(7.42) (458) (3.82) (2.49) (2.11) (1.23) (0.45) (0.40) (0.13) (0.85) (—B.38)
FF4 o 3.37 118 0.67 0.15 0.10 —0.27 -053 —0.57 069 —0.44 —3.82
(6.55) (331) (2.29) (0.58) (0.2B) (—1.02) (—1.95) {—1.88) (—2.46) {—1.53) (—8.29)
FF6 o 3.25 113 0.62 0.14 0.10 —0.28 —-053 —0.64 —0.72 —0.48 —3. 72"
(6.53) (322) (2.14) (0,54} (0.2B) (—1.06) (—2.00) (—2.14) {—2.53) {—1.68) (—8.22)

AB_NR 5 AR RS 2 1R I [ T 5% 2 e R oK ) B2 WA R o B TS 2 T =1 1) 308 73 BBl 1

BeAk, i BB R R R R (AB_NR) M1 74N25 44 1 B3 7 52 f S o D 5 g Ac s Tl 44
» RIPAREEANE I AT E Lo GURRWIAB_NRS K ZHCHABAT A2 202, E50H EREmE.
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Table &

Controlling for firm characteristics

Panel A presents the average firm attributes for stocks in the different AB_NRE groups. RET is the contemporaneous monthly return from CRSP in month
t, when AB_MR is measured. S5IZE is the market value of equity calculated as the number of shares outstanding times the month-end share price.
STDRET_M is the volatility of daily returns in month t. ILLK)_M is the Amihud (2002) measure of illiquidity in month t. ESPCT is the value-weighted
percent effective spread. For each trade k, the percent effective spread is calculated as 2Dy (P -0 )M, where Ty = +1 (=1) if the trade is a buy (sell)
following Lee and Ready (1991), Py is the price, and My is the midquote. The dollar value of shares traded is used as the weight applied to each trade.
AMAIYST is analyst coverage. TURN_M is turnover measured as the mumber of shares traded divided by the number of shares outstanding in month
t. RET_6M is the cumulative {momentum) return from month t - 6 to t - 1. BM is the ratio of book value to market value of equity. GPA is gross
profitability from Mowy-Marx (2013). ATGTH is asset growth from Cooper et al. (2008 ).

Panel B presents results from two-way (5 = 3) sorting schemes, based on the abnormal frequency of negative daytime reversals, AE_NR, and the above
firm attributes. In this analysis we independently sort the cross section of firms each month into quintiles by AB_MR and into terciles by each firm
attribute. We then hold the resulting 15 portfolios in each 5 = 3 sorting scheme for one month. For each firm attribute, we only present the results
for the high minus low hedge portfolio (H - L) that is long stocks with a high value of AB_NR and short stocks with a low AB_NR, within each tercile
by the firm attribute. All variables are described in Appendix 1. The sample period covers 1993-2017. The t-statistics are based on Newey-West robust
standard errors with 12 lags. * indicates significance at the 0,10 level; ** at the 005 level; and *** at the 001 level.

Panel A. The attributes of stocks in different AB_NE deciles

AB_NE L 2 3 4 5 G 7 8 9 H H_L t=stat
RET 441 3.73 278 228 164 092 036 —0.37 -1.32 —2.68 —7.10= (—11.80)
SIZE 3.06 3.28 3.51 3.47 350 335 345 3.38 3.50 .10 .04

STDRET_M 3.28 3.29 3.28 .29 329 329 328 3.29 3.29 335 0.06

ILLIG_M 0.45 0.26 0.22 0.20 0.16 018 018 0.21 0.20 025 —0.20==

ESPCT 1.39 1.21 115 112 1.1 1.11 1.11 112 1.16 134 —0.05*

AMALYST 683 7.37 7.55 7.61 7687 764 760 7.57 7.49 692 009

TURN_M 0.98 L1 114 1.20 121 122 122 1.23 121 1.14 [ [

RET_&M 0.06 0.07 0.07 0.08 0.08 0.09 010 010 011 013 0.07=="

BM 081 073 0.7 070 0.69 068 068 067 0.68 073 —0.08==

CPA 0.36 0.35 0.35 0.35 035 035 035 035 0.36 036 0.00

ATGTH 018 0.23 0.23 0.22 023 021 023 0.21 0.21 017 —0.02

W7EAB_NR5 HAth 2\ &
JEYEZ B &

AT (SIZE) . [H]
Wi sh %
(STDRET_ M) . &
W% (ESPCT) « 4
B il 78 56 %
(ANALYST) . 27
HZE (GPA) FIEF=1H4
K (ATGTH) A&,
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A3 BHEHAETE: BH|HALA T RME
WG IRATE — % 8 LR AT B MERT, AB_NRAMIR UL 25 22 18] (K T 56 & 2 15 KA A1k
HAHAt, BREZAB NRSNHE, X AFR BT A=%0. TERREH AT —

A (t+1).
Panel B. Two-way sorting analysis
: TERN A FRHIEA A
Hedge Portfolio Returns Based on AB_NR ti, EAB NRZLL
FF6 o Raw Ret FF4 o FFG RIERAL TR
Firm Char H-L t H-L t H-L t  Firm Char H-L t H-L t H-L t AB_NRL.
L 081~ (505) 070" (3.88) 077" (3.93) L 090" (660) 086" (597) 083" (570) | xtFHUESELN. WA
RET 2 072 (585) 067 (585) 067" (555) TURNM 2 074" (6.09) 068 (551) 070" (6.08) | pwyk. dEyiziibey
H 068" (3.94) 060" (3.87) 068 (4.07) Ho 0627 (360) 053" (322) 065" (356) | o ey
L 097 (572) 093 (533) 098 (563) L 104"+ (538) 101*** (481) 109" (5.06) Z\Jﬂf Jitginn 15&541
SIZE 2 075 (584) 064" (478) 073~ (535) RET6M 2 063" (524) 064 (527) 063~ (538) | 77UV IR &
H 043" (3.93) 034" (3.87) 035 (3.75) H 0.65%° (4.28) 0.52* (378) 057 (3.81) | AFK¥, ABNR
L 066+ (528) 057+ (522) 056 (5.40) L 0.96*+ (543) 087+ (483) 091+ (534) | MAEESHERER
STDRET.M 2 069 (481) 058 (456) 062~ (5.01) EM 2 0.83** (6.13) 078 (586) 080" (641) | K. XEAFFMA
H 100" (490) 0.97** (4.28) 107" (4.58) H 077" (4.88) 0.71*** (448) 0.74** (440) | %9, Hi, ML
L 038" (3.11) 027 (267) 028" (2.60) L 071" (3.60) 063" (3.15) 073" (361) | F|EERKSHHRES
ILLIQ_M 2 074 (479) 065 (3.79) 077"~ (439) GPA 2 077" (830) 068 (729) 068" (673) | E LI 5 ARG
H 096 (6.42) 0.94** (624) 096'~ (6.48) H 0.84=" (580) 079" (506) 082 (537) | jowpe ™ pemtimy
L 049 (414) 040°** (3.90) 038" (3.52) L 064" (358) 059 (285) 0S8 (290) | et
ESPCT 2 070 (471) 056+ (3.85) 063+ (441) ATGTH 2 083+ (541) 079+ (461) O0.85+=+ (491) | PEF %:Eﬁm VK
H 106 (573) 1.02*** (526) 110" (5.45) H 077"* (632) 0.65°* (598) 072" (6.19) EEEEEWE Efﬁ'fﬂ ?
L 090 (464) 077" (3.96) 081* (4.01) MR by, FFBEATIE
ANALYST 2 090 (5.68) 083" (482) 084 (5.13) BEEIE, M S
H 050" (391) 042°* (3.49) 047~ (3.89) 5 R TR 26 &R o
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Table 7

Placebo test: Negative daytime returns followed by positive overnight reversals

In this table, we conduct a placebo test by amalyzing an alternative monthly measure of a potential daily tug
of war, based on daytime-to-overnight positive reversals (DOPR). Here we consider the frequency of days in a
month with a negative daytime return followed by a positive overnight return, rather than a positive overnight
return followed by a negative daytime return, as in the case of AB_NR. We also measure the abnormal frequency
of daytime-to-overnight positive reversals (AE_DOPR) as the ratio of DOPR to the average DOPR over the previ-
ous 12 months, following the same methodology used to obtain AB_NR. Panel A presents the summary statistics
for DOPR and AB_DOPR, as well as their respective correlations with NR and AE_MNR. Panel B presents results
from monthly Fama-MacBeth regressions where we extend the analysis in Table 4, by including ABE_DOPR as
an additional independent variable. The dependent variable is the future stock return for firm i in month t+1
(RET;s.1). The intercept for each specification is not shown below, for brevity. All variables are described in
Appendix 1. The sample peried covers 1993-2017. The t-ratios (in parentheses) are based on Newey-West ro-
bust standard errors of the mean monthly coefficients, with 12 monthly lags. * indicates significance at the 0.10
level; ** at the 0.05 level; and *** at the 0.01 level

Panel A. Descriptive statistics for daytime-to-overnight positive reversals (DOPR and AB_DOPR)

MEAN 5D MIN P25 MEDIAN P75 MAX
DOPR 0.23 0.11 0.00 0.16 0.22 030 0.72
AB_ DOPR 1.02 0.47 0.00 0.70 0.98 130 4.06
CORRFEATION
SPEARMAN PEARSON
MR AB_MR MR AB_MR

DOPR 0.69 .59 0.72 0.60
AB_ DOPR 0.59 | 0,66 | 0.60 0.69 \. J—) @ _);
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Panel B. Predicting future stock returns with both AB_MNR and AE_DOPR

WU H BRI g i e A H ] i 4
&%@&%% SRR (AB_NR)

Dependent Variable:  {1) RET;.;  (2) RETye;  (3) RETj;  (4) RETing

AB_NR 0.546""" 0.498'** 0468  D.374""
A5 B E RS T O, ez N
AB_ DOPR 0.015 -0.026 ~0.031 0.030
(0.23) (-0.46) (-0.53) (0.54) A% (AB_DOPR)
RET_CO_M S1.466"  -1.420"*  .1.361"" -0.334
265 -2.91 -2.83 -0.79 NS . . .
RET_OC_M {-41?23.':I -{1_1991 1{3321 _1{_195.1. X —iEgE i — 2 SRR AT AR,
. (147 (24 (285)  (266) HIEnA7 T U S A S PN IEY I Pt asy
(-0.24) (-0.20) (-3.34) F AR ik A N
BM 0223 0227 0.186°
(1.92) (1.94) (1.80)
RET_6M 0.407 0.362 0.347
(1.37) (1.22) (1.21)
GPA 0.587*** 0.432*
(2.60) (2.03)
ATGTH -0.226°"  -0212°"
(-4.11) (-3.75)
TURN_M 0.205°
(1.93)
STDRET_M 0,243+
(-5.01)
ILLIQ_M 0.296%**
(3.19)
10 0.023
(0.06)
Adj. R2 0.012 0.034 0.040 0.055
N 711,067 711,067 711,067 711,067
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Abnormal negative daytime reversals, retail investor buying, and short selling

Panel A presents the results from Fama-MacBeth monthly regressions, which relate AB_NR to three different measures of abnormal retail investor
trading activity (RETAIL; ) based on trades made by individual investors. Column (1) provides the results when the dependent variable is our measure
of abnormal total retail investor trading activity for firm i in month t, based on both retail purchases and sales. Columns (2) and (3) provide the
analogous results for abnormal retail purchases and sales, separately. The sample period for Panel A covers 2004-2013 due to the availability of retail
trade data.

Panel B presents the Fama-MacBeth mean monthly coefficients from regressions that analyze abnormal short interest in firm i during month t
(SHORT; ). Each model includes an intercept (not shown below). All variables are described in Appendix 1. The sample for Panel B covers the pe-
ricd 1993-2017. The t-statistics are based on Newey-West robust standard errors of the mean monthly regression coefficients, with 12 lags. * indicates
significance at the 010 level; * at the 0,05 level; and *=** at the 0.01 level.

Panel A. Abnormal negative daytime reversals and retail investor trading

Dependent Variable:

{1) RETAIL;; (Purchases + Sales)

(2) RETAIL; (Purchases)

(3) RETAIL, (Sales)

AB_NR 0,035+ 0131+ —0.016
(2091 (G672 (070
RET_CO_M 0.204 —0.034 0332°
{1.31) {—0.19) {1.96)
RET_OC_M 0.147+ —0.402%+ 05600+
(1.90) (—4.69) (5.84)
SIZE 0.451 —0.209 —0.254
{1.23) {—0.40) {-0.57)
BM 0.028°* 0012 0.042°**
(2.14) {0.99) (2.72)
RET_G6M 0,073 —0.142°* —0.029
{-332) {—5.80) {~0.98)
CPA 0112 0106 0.136%**
(3.62) (2.67) {4.06)
ATGTH —0.017 —0.038"** —0.004
(-162) {-3.22) {-0.33)
TURN_M —6.008"™ —7.489** —7.867""
(—442) {—6.04) (—4.81)
STDRET_M 63507 BE14eee 5,196+
(8.35) {10.70) {5.93)
ILLIQ_M —58.075 —74.694 — 60,080
(-1.13) {—1.46) {—1.06)
10 0171 0223 0.164%**
(8.55) (6.17) (7.70)
Adj. R? 0.038 0045 0.033
N 45,7432 45,742 45,742
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Panel B. Abnormal negative daytime reversals and short selling

Dependent Variable: (1) SHORT;, (2) SHORT, (3) SHORT, (4) SHORT
AB_NR 0.181*** 0.153"** 0.152** 0.146%*
(5.73) {539) {533) {5.12)
RET_CO_M 1786 1815 1810~ 1321
(6.40) {(657) (6.52) {6.21)
RET_OC_M 1348+ 1354 1348 1,169+
(6.58) (6.83) (6.78) (6.93)
SIZE —0067"** —0.067"" —0.058"
{-5.71) {-5.75) {-3.87)
EM —0019 0017 0.018
{—0.80) (-0.76) (0.95)
RET_6M 0.555%* 0.556"" 0.488™*
(10.47) (1051) (10.83)
GPA 0.011 0.059
{022) {1.08)
ATGTH 0.008 0.000
{087) {-0.03)
TURN_M 0.162**
{5.37)
STDRET_M 0.041°
(1.78)
ILLIQ_M —0.011
(—0.60)
10 _0.357+
{-3.31)
Adj. R? 0014 0.035 0.035 0.052
N 584,357 584,357 584 357 584,357

X UEYE S T H IR S el EE A2 I 1 fd 2

i R H B 2 SR Bl
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Table 9

Abnormal negative daytime reversals and contemporaneous stock returns
This table presents the Fama-MacBeth mean monthly coefficients from estimat-
ing a regression where the dependent variable is the contemporaneocus monthly
return (RET;,). Each model includes an intercept (not shown below). All variables
are described in Appendix 1. The sample covers the period 1993=2017. The t=
ratios (in parentheses) are based on Mewey-West robust standard errors of the
mean monthly coefficients, with 12 lags. * indicates significance at the 0.10 level;
=* at the 0.05 level; and *** at the 0.01 lewel.

Dependent Variable: (1) RET, (2) RET, (3) RET,,  (4) RET,
AB_NR —_4781%*  _4808" _4798 _4760""*
(—11.53)  (=1227) (-1225) (-12.23)
RET_CO_M —0.626 _0.646 D606 0.134
(-1.24) (—1.46) {—139) (036)
RET_OC_M 1447+ _1812** _1976* _1803**
{—3.14) {—3.92) (—428) (—4.18)
SIZE —0.051 0045  —0.183+
{-0285) {-077) {-3.60)
BM 0225 0.228* 0.193
{1.93) {193) {185)
RET_GM 0.621°* 0572 0.573"*
(2.15) {198) (203)
GPA 0.595** 0.455°*
(2.60) (212)
ATGTH 0256  _D242°*
{—440) {—4.05)
TURN_M 0.200°
{188)
STDRET_M —0.186"*
{—4.29)
ILLIQ_M 0274
(415)
10 0221
(061)
Adj. R? 0.030 0.050 0.055 0.069
N 739,163 739,163 739,163 739,163




|lllllllllllllllllllllllll-'---------
5. 16 56 FEAE R [ B A T 5
5.4 ZRE R H NSRBI 5 RraEEA R R ok AL )

fE T AN 2 18] )13
Intraday Return Pattern: N0 L g RE
Average Return for Each 30-Minute Intraday Interval 3073 i I

= = i - - -
A

’ 2, = - : a

i i = il & ~ - [
- - - - o :
: o i - 1=
ol ; (¥ : = ’
=

0L FEMEH : TERRROANH )5
i o i BN i

-0.50%

asm ST AT 3%
0.70% XL, RS RS
0.80% WAL 7y G AT T hidadk.

mTug-of-War Days mBenchmark Days  mDifference AN, 2GR E] %N ) A

Fig. 1. Intra-day return patterns on tug-of-war days versus benchmark days with a negative return during both the overnight and trading day periods ﬁ,{jl\% :tl\jj %% EU% , _“[_Ebé

The blue bars in this figure present the average 30-min returns for each of the 13 30-min intervals during the trading day, from 9:30 to 16:00 EST, for the

subset of tug-of-war days with a positive owvernight return followed by a negative daytime reversal. These average returns are obtained as follows. First, U%{Uﬁ I-m ?vazé%,ﬁij‘,ﬂ‘] E(J T_":’
I £ ~L.

for each trading day (d), we focus on the subset of stocks that have a positive overnight return and a negative trading day reversal. Then, we calculate

the time series average of the cross-sectional daily mean returns for each of these 13 intraday periods. The green bars provide the analogous results for ,/AQ‘\% —jJ E@f q&ﬂg_pj:ﬂ
the alternative group of benchmark days with negative returns during both the overnight and trading day periods. Finally, the red bars plot the difference _—I:‘{ z, ’ N j: amn HU
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Table 10

AB_NR and future stock returns, conditional on intraday return patterns

This table presents results from Fama-MacBeth regressions that relate our proxy
for the intensity of a tug of war (AB_NR) to future stock returns, conditional on
the nature of the firm's average intraday return pattemn for the subset of tug-of-
war days during the month. First, for each firm i in month t, we focus on the
subset of tug-of-war days with a positive overnight return and a negative day-
time reversal. We then assign the dummy variable, lizo-rw0. a value of one if the
mean return for the last 30-min interval across the subset of tug-of-war days is
larger (or smaller negative ) than the mean return for the first 30-min interval, and
rero otherwise. We also define an alternative dummy variable, ljsg. 4 . that @kes
a value of one if the mean return for the last 30-min interval across these tug-
of-war days is larger (or smaller negative) than the mean return across all earlier
30-min intervals during the rest of the trading day, and zero otherwise. We then
include either dummy variable in our main regression specification, along with
its interaction with AB_NR. The dependent variable is the future stock return for
firm i in month ¢ + 1 (RET;, ;). The intercept and coefficients for the control vari-
ables are not shown below, for brevity. All variables are described in Appendix 1.
The sample period covers 1993-2017. The t-ratios {in parentheses) are based on
Mewey-West robust standard errors of the mean monthly coefficients, with 12 lags.
* indicates significance at the 0.10 level; ** at the 005 level; and *** at the 0.01
level.

Dependent Variable: (1) RETy.;  (2) RETy.;  (3) RETy;  (4) RETaug

AB_NR 0.710== 0.458== 0.668== 0430
LC 8% P~ == LE 183
I30-F30 0102 0.126
(0.73) {1.09)
AB_ NR = I s.p30 —0.218** —0.186+
(—2.09) (-1.94)
l3s AL 0.029 0.012
(0.29) (0.12)
AB_NR = Ipsg.an —0.216"" —0.193"*
(—244) {-2.23)
Controls Mo Yes No Yes
Adj. B2 0.002 0.049 0.001 0.049

N 737.851 737851

AB_ NREB B ZENIE, ZRIMABTEN
. RIAU—LES HE R ER]E H UK
2 SE R Bl BRAE 24 R W LS i kbR
AB_NR KR a8 198 Rk 2 B 208055
AR UL, R AR R H A R R iR
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Table 11

Abnormal negative daytime reversals and earnings announcements

In Panel A, we use Fama-MacBeth regression analysis to explore whether our measure for the intensity of a tug of war (AE_MR) tends to cluster in the
month of or the month before earnings announcements. The dependent variable is the abnormal frequency of negative daytime reversals (AB_NR;,). We
then include dummy variables that indicate whether an earnings announcement occurs in the same month as AE_NR; or the month after. In particular,
the dummy variable Month({0) takes a value of one if an earnings announcement occurs in month t (ie., the same month that AE_NR;, is measured),
while Month(1) takes a value of one if an earnings announcement occurs in month ¢ + 1 (ie, one month after AB_NR;, is measured).

Panel B presents the results from Fama-MacBeth regressions that relate the abnormal frequency of negative daytime reversals to the firm's next earn-
ings surprise. We measure the next earnings surprise in two ways, including an accounting-based measure and a market-based measure. SURPRISE; ;
is the accounting-based standardized unexpected earnings (SUE) associated with eamigg released by firm i in the next quarter (q) following
month t, based on the definition of Bernard and Thomas (19900 It is calculated as - - .,_F =14, where EPS is earnings per share: ji,_y 4 and

f4-7, g are the mean and standard deviation of (EPS;q — EPS; 5_4) across the past eight quarters, respectively. SURPRISEx; is our market-based mea-
sure of the eamnings surprise, defined as the cumulative abnormal return over the three days around the next earnings announcement in quarter o:

41
CAR = j % (RET; gy —VWRETD,), where RET;4 is the stock return for firm i on day d; VWRETD, is the value-weighted market return; and d = O is
d=—1

the earnings announcement date. We include the most recent (lagged) quarterly earnings surprise as an independent variable in columns (2) and (4]},
along with the standard control variables in Table 4. All variables are described in Appendix 1. The sample period covers 1993<2017. The t-ratios (in
parentheses) are based on Newey-West robust standard errors of the mean monthly coefficients, with 12 lags. * indicates significance at the 0.10 level;
*= at the 0.05 level; and *** at the 0.01 level.

Panel A Clustering of abnormal negative daytime reversals during months with an earnings announcement

Dependent (1) (2) (3) (4)
Variable: AB_MR; AB_MNE; AB_NR; AB_NE;
Month{0) 0.013=** 0.013* 0.013=** 0.012
(5.57) (6.43) (4.75) (5.08)
Month(1) 0.001 —-0.001
(0.35) (—0.64)
Controls No Yes No Yes
Adj. B2 0.005 0.026 0.005 0.026
N 724,533 724533 724,533 724533

Panel B. Abnormal negative daytime reversals and the next earnings surprise

Dependent (1) (2) (3) (4)
Variable: SURPRISE 45 SURPRISE; ; SURPRISE SURPRISEz;
AB_NE 0.0371*** 0.009* 0.043%=* 0.043%
(6.06) (1.81) (3.91) (3.89)
Lagged 0319 0.012*
SURPRISE (43.02) (3.19)
Controls Yes Yes Yes Yes
Adj. R2 0.046 0.139 0.011 0012
N 611,087 611,087 611,087 611,087
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Table 12

Average sentiment of news that arrives overnight or during the daytime, for days with positive overnight
returns and negative daytime reversals, versus other days

In this table we report the time series means of average daily measures of sentiment based on news
items that arrive either overnight or during the daytime, for four subsets of firms each day that hawe
respective (overnight, daytime) returns that are {positive, negative), (negative, positive), {positive, positive),
or (negative, negative). The news data are @ken from the Thomson Reuters Mewsscope archive over the
period 2003-2011. For any given firm i, we classify every news item as either negative, neutral, or positive,
based on the news sentiment score provided by Thomson Reuters. We assign numerical values of +1 to
all positive mews items, zero to all neutral items, and -1 to all negative items. Then, every day (d), we
compute the average news sentiment score across all news items pertaining to each firm i that arrive
either overnight or during the day. Mext, for each day d, we calculate the cross-sectional average of the
overnight or daytime news sentiment scores across all firms i within each of the four subsets of firms
with the different categories of (overnight, daytime) returns listed above. Finally, for each of these four
categories of (overnight, daytime) returns, we compute the time series mean of these daily cross sectional
AVETASE News sentiment measures across all days in the sample period. The t-=ratios (in parentheses) are
based on Mewey-West robust standard errors of the time series mean daily news scores, with 12 daily
lags. = indicates significance at the 0.10 level; =+ at the 0.05 level: and *+= at the 0.01 level.

Category Average Mews Difference Between Each Category of Days and the
Sentiment [Megative, Negative) Group
Overnight Day Time  Owvernight Day Time
{Positive, Negative) 0.15°* 034 007 0.29%**
[Megative, Positive) oo o 0.04"== 0.09=="
{ Positive, Positive) 0.19%== 0.39%== 012" .34
(Negative, Negative) 0.07=== 0.06=="
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Table 14

Megative daytime reversals, future stods returns, and investor sentiment
This table examines the association between investor sentiment and the magnitude of the monthly hedge portfolio returns based on the abnormal
frequency of negative daytime reversals (AB NR). In each month t we first sort stocks into deciles based on AB_NR We next calculate monthly returns
to the hedge portfolio that is long stocks with a high value of ABE_MR and short stocks with a low AB_NE. We then estimate the time series regression
model specified in Eq. (1), where we regress these hedge portfolio returns on the various risk factors in the Fama-French four-factor or six-factor model,
along with the lagged value of the monthly sentiment measure from Baler and Wurgler (2006). In addition to this continuous monthly sentiment
measure, we also analyze a high sentiment dummy variable that takes a value of one for the subset of months in which the continuous sentiment
measure is abowve the median value taken over the entire sample period covering 1993-2015. Note that this sample ends in 2015 rather than 2017 due
to the availability of Baker and Wurgler's sentiment measure. For brevity, we only present the coefficient of the continuous sentiment measure and the
high sentiment dummy variable, respectively, for each model analyzed. The t-statistics are based on Mewey-West robust standard errors with 12 lags.
* indicates significance at the 010 level; ** at the 0,05 level; and *** at the 0,01 level.

(1)

T s £ Pk 0

Hedge - Port folio - Return, = «w + BRisk - Factors,

Model Continuous Sentiment Measure High Sentiment Dumnmy
Coefficient t=value Coefficient t=walue
Mo risk factors 0.47* (1.73) 0.64= (222)
Fama-French 4-Factor 077 (3.28) 0.88"=~ (2.79)
Fama=-French G-Factor 082 (3.29) 0.91==" (283)
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