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Fig. 2. Unconditional distributions and autocorrelations. Panel A displays kernel density estimates of the unconditional distribution of the monthly
realized beta and semibetas averaged across time and stocks. Panel B reports the average autocorrelation functions for the monthly realized beta and
semibetas averaged across stocks. The estimates are based on all of the common, non-penny, stocks in the CRSP database from January 1963 to December

2019.
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Table 1

Summary Statistics. Panel A reports the time series averages of the
cross-sectional means, medians and standard deviations for the monthly
realized semibetas constructed from daily returns. Panel B reports the
time series averages of the cross-sectional correlations. The estimates are
based on all of the common, non-penny, stocks in the CRSP database
from January 1963 to December 2019.
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Panel A: Summary statistics
Mean 0.99 0.60 0.76 0.21 0.16
Median 0.92 0.54 0.67 0.15 0.10
St.Dev. 0.76 0.36 0.46 0.21 0.19
Panel B: Correlations
B 1.00 Ln72 079 -030 nerig
gV 1.00 0.42 0.10 -0.09

P 1.00 -0.07 0.06
pM* 1.00 0.23

M 1.00
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Table 2
Monthly Fama-MacBeth regressions. The table reports the estimated annualized risk premia and Newey-West robust t-statistics from overlapping monthly
Fama-MacBeth cross-sectional predictive regressions. The monthly semibetas are calculated from daily data. All of the control variables are measured on

the day prior to the monthly returns. The estimates are based on all of the common, non-penny, stocks in the CRSP database from January 1963 to
December 2019.

B BN B7 pM M ME BM MOM REV RV IVOL ILLIQ R?
427 2.33
3.96

10.54 1.84 459 -6.00 5.16
451 1.17 1.32 -1.97
8.74 0.25 5.72 113,55 -2.56 -0.64 0.05 10.55
3.61 0.16 1.51 368 -5.05 -0.57 2.05
9.78 2.56 8.01 111.84 -4.82 -1.14 0.06 -0.12 -0.71 0.52 -2.81 13.85
3.80 1.26 1.89 -3.03 -5.31 -1.00 2.22 -2.07 -1.87 0.39 -4.47
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Table 3

Monthly Fama-MacBeth regressions and other measures. The table reports the estimated annu-
alized risk premia and Newey-West robust t-statistics from overlapping monthly Fama-MacBeth
cross-sectional predictive regressions. The monthly semibetas, up and downside betas, coskew-
ness and cokurtosis measures are calculated from daily data. The estimates are based on all of the
common, non-penny, stocks in the CRSP database from January 1963 to December 2019.
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121 323 3.41
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3.50| -055 134 |-2.90 097 127
5.44 2.13 1.68
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Table 4

Daily Fama-MacBeth regressions The table reports the estimated annualized risk premia and Newey-West robust t-statistics
from daily Fama-MacBeth cross-sectional predictive regressions. The daily semibetas are calculated from 15-minute intraday
data. All of the control variables are measured prior to the daily returns, as detailed in Appendix A. The estimates are based on
all of the S&P 500 constituent stocks and days in the January 1993 to December 2019 sample period.

B BV Br pM pM ME BM  MOM REV RV IVOL ILLIQ R2
449 2.57
342
18.10 -0.23 -4.49 -7.82 542
540 | -009 -1.14 -2.19
19.02 | -410 -2.63 |-1141 -1.78  -2.01 0.09 8.62
586 | -164 -0.73 -3.27 -3.63 -194 3.36
18.79 | -1.57 2.33 -7.18 =270  -264 008 -043 043 -3.26 -0.83 11.23
587 | -061 068 -2.02 -462 -255 283 -520 216 -445 -2.62
Table 5

Daily Fama-MacBeth regressions on other measures The table reports the estimated annualized risk premia and Newey-West
robust t-statistics from daily Fama-MacBeth cross-sectional predictive regressions. The daily semibetas, up and downside betas,
and coskewness and cokurtosis measures are calculated from 15-minute intraday data based on all of the S&P 500 constituent
stocks and days in the January 1993 to December 2019 sample period.

BN B” pM pM Bt B- CSK CKT R2
18.10 -0.23 -4.49 -7.82 5.42
5.40 -0.09 -1.14 -2.19
-0.37 5.71 3.60
-0.38 5.32
15.84 -8.69 7.76 1113 -4.27 2.10 6.48
3.89 -1.03 0.78 -2.16 -1.05 0.78
-1.86 0.88 151
-0.71 0.96
26.21 2.19 -5.06 14.99 10.93 -3.71 6.31
6.28 -0.73 -1.20 -4.00 3.18 -3.68
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Table 6

Daily semibetas and weekly and monthly investment horizons. The table reports the estimated annualized risk pre-
mia and Newey-West robust t-statistics from daily Fama-MacBeth cross-sectional regressions for predicting the future
weekly (5-days) and monthly (20-days) returns. The daily semibetas are calculated from 15-minute intraday data on the
last day preceding the return window. All of the control variables are measured prior to the daily returns, The estimates
are based on all of the S&P 500 constituent stocks and days in the January 1993 to December 2019 sample period.

B Y pr o pM BM ME BM  MOM  REV RV IVOL  ILLIQ R2

Panel A: Weekly
4,74 2.29
4.47

12.42 1.28 6.34 |-12.30 5.09
5.98 | 0.79 2.72 -4.13
9.26 | 0.89 238 |-12.38 -3.20 =277 0.08 -0.30 0.16 -0.99 -0.98 11.44
5.37 | 0.60 1.44 -433| -594 -284 274  -4.31 146 -1.55 -399

Panel B: Monthly

2.73 1.85
3.07

7.20 | 1.51 3.18 -3.66 4.41
445 | 1.24 1.70 -1.65
440 | 056 -0.23 -5.82| -2.82 -2.50 007 -023 -0.16 0.51 -062 1119
353 ) 053 -0.18 -280| -634 -296 261 -433 -1.93 092 -3.76
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Table 7

Betting on and against semibetas. The top panel reports annualized descriptive statistics of the betting
on and against (semi)beta strategies. The BV strategy bets on BV, the B strategy bets against ",
while the Semi-f strategy represents an equally-weighted combination of the former two strategies. All
of the portfolios are self-financing based on value-weighted long-short positions rebalanced daily. The
bottom panel reports the time-series regression estimates and Newey-West robust t-statistics for the FFC4
and FF5 factor models, along with the corresponding alphas in annualized percentage terms. The estimates
are based on all of the S&P 500 constituent stocks and days in the 1993-2019 sample.

B Semi-f pY g
Avg ret 5.62 8.17 10.02 5.56
Std dev 15.37 8.86 15.78 7.80
Sharpe [[037 0.92 0.63 0.71 |
o 2.52 3.94 6.84 7.52 6.89 8.59 6.02 5.68
1.21 1.98 5.92 6.49 3.31 4.22 3.93 3.65
Bumkr 0.57 0.50 0.28 0.25 0.59 0.51 -0.02  -0.01
7503  62.98 67.31 53.06 76.91  62.03 322  -2.28
Bsms 0.27 0.15 0.31 0.24 0.39 0.26 0.23 0.22
1894 1067 38.92 2843 2712 17.78 21.88  19.12
Bt -0.01 0.22 -0.01 0.16 -0.06 0.20 0.04 0.12
-0.42 14.59 -1.10 17.85 -3.98 12.61 3.72 9.97
Bumom -0.21 -0.16 -0.22 -0.10
-20.47 -27.83 -21.16 -13.06
Bruw -0.42 -0.25 -0.46 -0.03
-21.65 -21.46 -22.80 -2.13
Bema -0.33 -0.24 -0.40 -0.08
-14.01 -17.42 -16.37 -4.48
R2 56.11 58.20 55.83  56.68 58.98  61.96 10.19 8.02
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Table 8

6. VA S 4 DL B

Betting on the competition. The top panel reports annualized descriptive statistics of portfolios formed using up and downside betas, and coskewness
and cokurtosis measures, designed to bet on -, against #*, against CSK, and on CKT. All of the portfolios are self-financing based on value-weighted
long-short positions rebalanced daily. The bottom panel reports the time-series regression estimates and Newey-West robust t-statistics for the FFC4 and
FF5 factor models, along with the corresponding alphas in annualized percentage terms. The estimates are based on all of the S&P 500 constituent stocks

and days in the 1993-2019 sample period.

B~ - B+ B- B+ CKT - CKS CSK CKT
Avg ret 1.83 71 -5.12 -0.19 -1.91 1.96
Stc] de\.r 5 34 14 46 13 58 G511 749 Q17
Sharpe 0.34 049 -0.38 0.03 -0.25 0.21
a 146 178 415 5.64 -2.92 -3.75 -0.56 0.02 212 -1.98 0.67 1.69
133 163 1.95 2.70 -1.42 -1.87 -0.52 0.02 -1.42 -1.32 0.43 1.11
Buxr 004  0.03 0.52 0.45 ~0.45 ~0.40 0.13 0.11 0.02 __ 0.01 0.24 0.20
887 591 66.70  53.85 -5932  -49.73 33.19  25.54 286 211 4274  33.18
Bsus 0.01 0.01 0.25 0.15 -0.22 -0.13 -0.03  -0.06 0.02  0.03 -0.09 -0.14
166 135 17.21 9.92 -15.90 -8.79 -450  -7.37 237 237 -843  -12.49
Brmt -0.02  -0.03 -0.03 0.16 -0.02 -0.23 -0.08  -0.05 -0.02  -0.04 -0.13 -0.07
-286  -3.86 -1.81 10.12 -121 -14.91 -1022  -6.62 220 -3.49 -11.91 -5.75
Buiom 0.03 -0.15 0.22 0.00 0.03 -0.03
5.62 -14.73 21.42 -0.82 3.49 -4.41
Bruw -0.01 -0.37 0.35 -0.10 0.00 -0.20
-1.20 0.00 -18.07 000  17.54 0.00 -9.18 0.00 025 0.00 -12.92
Bowa -0.01 -0.30 0.27 -0.05 0.01 -0.12
-1.13 -12.13 11.51 -438 0.67 -6.67
R? 219 171 50.24 5295 4783  48.07 1630 17.70 0.64 045 2609  28.55




Table 9

Betting on and against semibetas with weekly rebalancing. The top panel reports annualized descriptive statistics of the betting on and against
(semi)beta strategies. The 8 strategy bets on 8, the g strategy bets against 8", while the Semi-f strategy represents an equally-weighted combi-
nation of the former two strategies. All of the portfolios are self-financing based on value-weighted long-short positions rebalanced weekly. The bottom
panel reports the time-series regression estimates and Newey-West robust t-statistics for the FFC4 and FF5 factor models, along with the corresponding
alphas in annualized percentage terms. The estimates are based on all of the S&P 500 constituent stocks and days in the 1993-2019 sample period.

B Semi-f B M
Avg ret 2.33 491 6.71 2.41
Std dev 24 8 31 1457 744
Sharpe |_1§.15 0.59 0.46 0.32
o -0.29 0.95 3.83 445 421 5.49 2.74 2.71
-0.14 0.48 3.40 3.84 2.21 2.85 1.95 1.91
Buxr 0.50 0.44 0.24 0.20 0.50 044 0.02 0.03
66.99 56.06 57.40 43.90 71.40 56.45 -4.73 -4.81
Bsus 0.26 0.16 0.31 0.25 0.37 0.26 0.25 0.23
19.05 11.00 40.21 29.34 28.56 18.84 25.74 22.35
Brmr -0.06 0.13 -0.04 0.09 -0.09 0.12 0.01 0.06
-4.14 8.38 -5.10 10.33 -6.93 8.48 1.15 5.25
Briom -0.18 -0.13 -0.20 -0.06
-18.29 -23.50 -21.68 -8.09
Bruw -0.40 -0.22 -0.40 -0.05
-20.56 -19.68 -21.02 -3.74
Bema -0.24 -0.18 -031 -0.05
-10.46 -12.98 -13.57 -2.79
R 50.76 52.63 47.95 48.92 52.68 54.52 10.21 9.65
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Table 10

Betting on and against semibetas with monthly rebalancing. The top panel reports annualized de-
scriptive statistics of the betting on and against (semi)beta strategies. The S strategy bets on 8, the
B strategy bets against S, while the Semi-f strategy represents an equally weighted combination
of the former two strategies. All of the portfolios are self-financing based on value-weighted long-short
positions rebalanced monthly. The bottom panel reports the time-series regression estimates and Newey-
West robust t-statistics for the FFC4 and FF5 factor models, along with the corresponding alphas in an-
nualized percentage terms. The estimates are based on all of the S&P 500 constituent stocks and days in
the 1993-2019 sample period.

B Semi-f gV M
Avg ret 0.14 3.44 2.87 3.39
Std dev 13.52 8.10 13.87
Sharpe 0.01 0.42 0.21 0.47
o 210  -1.17 2.41 3.03 0.69 1.75 350  3.70
-1.09  -0.63 2.13 2.65 0.37 0.94 276 290
Bukt 0.45 0.41 0.22 0.19 0.45 0.40 0.00 -0.01
63.99 5391 53.84  41.86 6575  53.05 -050  -2.26
Bsuis 0.23 0.13 0.31 0.25 0.36 0.25 027 025
17.68 9.32 4062 3025 2821  18.72 31.07 2698
Brim -0.07 0.09 -0.04 0.07 -0.06 0.14 -003  0.01
-5.21 5.97 -5.64 8.39 -4.89 9.85 -3.05 053
Pumom -0.18 -0.12 -0.21 -0.03
-19.35 21.77 -22.74 -5.11
Brvw -0.38 -0.23 -0.39 -0.07
-20.67 -20.13 -21.24 -5.19
Bema -0.16 -0.15 -0.26 -0.04
-7.12 -11.14 -11.88 -2.83
R2 46.84  47.90 4672  47.86 4971  50.86 1276  12.94




Table 11

Betting on and against semibetas with transaction costs. The top panel reports annualized descriptive statis-
tics for the Semi-g portfolios, constructed as an equally-weighted combination of gV portfolios that bet on
BV, and M portfolios that bet against . The bottom panel reports the time-series regression estimates
and Newey-West robust t-statistics for the FFC4 and FF5 factor models, along with the corresponding alphas
in annualized percentage terms. All of the portfolios are self-financing based on value-weighted long-short
positions determined by the combined semibeta strategy rebalanced monthly. The roundtrip transaction cost
(T-cost) is set to 0.5%. The two left-most columns are identical to the second set of columns in Table 10 with
fully adjusted portfolio weights. The second set of columns incorporate transaction costs. The right two sets of
columns report the results based on partially-adjusted portfolio weights as discussed in the main text, without
and with transaction costs. The estimates are based on all of the S&P 500 constituent stocks and days in the
1993-2019 sample period.

Adjustment Full Full Partial Partial
T-cost No Yes No Yes
Avg ret 3.44 -2.75 3.75 3.46
Std dEV 10 2.29 737 232
Sharpe |_3A2 -0.33 0.51 0.47
o 241 3.03 -3.79 -3.15 2.22 3.65 1.93 3.36
213 2.65 -3.34 -2.75 245 412 2.12 3.79
Bukr 0.22 0.19 0.22 0.19 0.23 0.18 0.23 0.18
53.84 41.86 54,12 41.89 70.22 50.54 70.19 50.50
Bsms 0.31 0.25 0.32 0.25 0.28 0.23 0.28 0.23
40.62 30.25 40.84 30.27 46,11 35.67 46.09 35.64
Brmr -0.04 0.07 -0.04 0.08 -0.10 -0.03 -0.10 -0.03
-5.64 8.39 -5.17 8.71 -15.62 -4.48 -15.60 -4.46
Brmom -0.12 -0.12 -0.01 -0.01
-21.77 -21.59 -2.80 -2.80
Brawy -0.23 -0.23 -0.22 -0.22
-20.13 -20.54 -25.11 -25.11
Bema -0.15 -0.15 -0.17 -0.17
-11.14 -11.03 -16.22 -16.21
R? 46.72 47.86 44.81 46.08 50.91 56.90 50.89 56.89
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Fig. 3. Cumulative returns for beta and semibeta long-short portfolio strategies. The figure plots the cumulative percentage returns of long-short strate-
gies based on beta and semibeta sorted value-weighted quintile portfolios. The semibeta portfolios are constructed as an equally-weighted combination
of B portfolios that bet on £, and S~ portfolios that bet against f'". The shaded region represents NBER recession periods. The beta estimates and
portfolio returns are based on all of the S&P 500 constituent stocks and days in the 1993-2019 sample.
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