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Findings

e CBOE VIX index is the price of an option portfolio.
@ Apply CBOE methodology to individual firms (equity- VIX portfolios).

@ Compute exact returns on equity- VIX portfolios.
@ Static option portfolio and Daily hedge (model-free).
@ Payoff of VIX portfolio ~ Realized variance.

@ Decompose return into realized variance and option implied-variance.

@ Momentum in cross-sectional equity-VIX returns.
@ Lasts for 5 years. No short- nor long-term reversals.
@ Quarterly seasonality.
@ Markets do not fully incorporate persistence and periodicity of stock variances.
"]

Survives other option return predictors and transaction costs.
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Literature

@ Variance risk premium literature:

RVZ

VIXZ

@ Interpolation for nontraded options + continuous time.

@ Translate continuous variance swap intuition into discrete option data.

@ Carr and Wu (2009) synthetic variance swap return=

@ Bakshi and Kapadia (2003); Bollerslev, Tauchen and Zhou (2009); Driessen,
Maenhout, and Vilkov (2009).

@ Momentum literature:

@ De Bondt and Thaler (1985); Heston and Sadka (2008); Jegadeesh and Titman
(1993); Jones, Khorram, and Mo (2020).
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VIX Portfolio

@ Carr and Madan (1998):

> O(K, T, T T T
2/ MdK:_zlog( S(T) )+2( S(T) —1)
0 K2 S(E) (14 re) Tt S(E) (14 re) Tt
Continuous Option Payoff log — contract Payoff Static Hedge
(1)
@ Split log-contract payoff and use daily hedge:
1 + r(u
—2Z| () —i—ZZ(r(u)—r,c Z(r ) —re)? )
u=t+1 u=t+1 u=t+1
@ Model-free equity-VIX portfolio price:
O(K;, t; T)A
V(t;T)=2 Z Q (3)
l
@ Equity-VIX return: OTM options 4 Short static hedge + Long daily hedge
(T, T) =2 (s itr= — 1) +2 S () = 17)
’ SO+ Tt W f
rvix(t, T) = -1 (4)

V(t, T)
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Sample

e Jan. 1996 to Dec. 2017.

@ S&P 500 firms.

@ 3rd Friday to 3rd Friday.

o Filter options by CBOE White Paper and delete options with:

@ 0 open interest;

@ 0 bid price;

@ mid-point price lower than $0.125;
@ prices that violate arbitrage bounds.
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Summary Statistics

S ()=

@ Compare VIX return with variance swap return (VSR): ”:H't,(t o) -1

Mean Std 5% 25% 50% 5% 95%

Panel A
Number of Firms Each Month 304 111 147 203 293 411 468
Number of Strikes 6.71 4.90 4.00 4.00 6.00 8.00  14.00
Index-VIX Return(%) 7266 -73.10 -56.43 -37.18 -15.49 65.52
Index Variance Swap Return(%) 7418 -74.72 -538.32 -38.75 -13.41 60.02
Equity-VIX Return (%) 856.52 -69.18 -42.78 -19.49 1473 115.1
Variance Swap Return (%) -2.64 10193 -71.66 -48.74 -24.73 11.73 126.3
Black-Scholes Delta Elasticity -0.05 0.09 -0.17  -0.07  -0.04 -0.02 0.00

Panel B
EW Equity-VIX Return (%) -3.46 3285 -38.03 -2288 -9.87 6.64 56.13
EW Variance Swap Return (%) -3.23 4419 -39.80 -26.13 -12.02 5.66 67.08

Panel C
Correlation(Equity-VIX Return, VSR)  0.75 0.31 013 069 087 095 0.99
Bstack 224 255 637 -3.36 -207 -098 106
Bspauo 402 350 -9.75  -5.98 -3.82 -1.96 118
Byt vix 0.40 0.31 -0.06 0.24 0.38 0.55 0.85

@ Correlation(Index-VIX Return, Index VSR)=0.99
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Summary Statistics

.
> (r(u)=rs)?
@ Compare VIX return with variance swap return (VSR): % -1

Mean Std 5% 25% 50% ™% 95%

Panel A

Number of Firms Each Month
Number of Strikes

Index-VIX Return(%)

Index Variance Swap Return(%)
Equity-VIX Return (%)
Variance Swap Return (%)
Black-Scholes Delta Elasticity

111 147 203 293 411 468
4.90 4.00 4.00 6.00 8.00  14.00
7266 -73.10 -56.43 -37.18 -15.49 65.52
7418 -74.72 -5832 -3875 -13.41 60.02
85.52 -69.18 -42.78 -19.49 1473 1151
101.93 -71.66 -48.74 -2473 1173 126.3
0.09 -0.17  -0.07  -0.04 -0.02 0.00

Panel B
EW Equity-VIX Return (%) -3.46 3285 -38.03 -22.88 -9.87 6.64 56.13
EW Variance Swap Return (%) -3.23 4419 -39.80 -26.13 -12.02 5.66 67.08
Panel C
Correlation(Equity-VIX Return, VSR) | 0.75 0.31 0.13 0.69 0.87 095  0.99
Bstock 224 255 -6.37 -3.36 207 -098 106
Bspson 402 350 975 508 -3.82 196 118
Bkt vix 0.40 0.31 -0.06 0.24 0.38 0.55 0.85
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Summary Statistics

S ()=

@ Compare VIX return with variance swap return (VSR): ”:H't,(t o) -1

Mean Std 5% 25% 50% 5% 95%

Panel A
Number of Firms Each Month 304 111 147 203 293 411 468
Number of Strikes 6.71 4.90 4.00 4.00 6.00 8.00 14.00
Index-VIX Return(%) -23.29 7266 -73.10 -56.43 -37.18 -15.49 65.52
Index Variance Swap Return(%) -24.39 7418 -74.72 -5832 -38.75 -13.41 60.02
Equity-VIX Return (%) -4.19  85.52  -69.18 -42.78 -19.49 14.73 115.1
Variance Swap Return (%) -2.64 10193 -71.66 -4874 -24.73 11.73 1263
Black-Scholes Delta Elasticity -0.05 0.09 -0.17  -0.07  -0.04 -0.02  0.00

Panel B
EW Equity-VIX Return (%) -3.46| 32.85 -38.03 -2288 -9.87 6.64 56.13
EW Variance Swap Return (%) -3.23| 44.19  -39.80 -26.13 -12.02 5.66 67.08

Panel C
Correlation (Equity-VIX Return, VSR) ~ 0.75 0.31 013  0.69 087 095 0.99
Bstock 224 235 637 -3.36 207 098 106
Bspsoo 402 350  -9.75  -5.98 -3.82 -1.96 118
Bmre vix 0.40 0.31 -0.06 0.24 0.38 0.55 0.85

@ Correlation(EW Equity-VIX Return, EW VSR)=0.92
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Option momentum

Jegadeesh and Titman (1993):
@ J/K-month strategy:

@ Sort firms into deciles by past J months equity-VIX returns.
@ Hold winners’ VIX portfolios and short losers’ VIX portfolios for K months.

@ Equally weighted.

@ Rebalanced each month.
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Option momentum

J K 3 G 12
3 Loser -6.81
(-3.09)
3 Winner 0.52
(1.00) (0.21)
3 Winner-Loser 10.63 7.32
(5.90) (5.44)
6 Loser -8.15 -7.69
(-3.48) (-3.36)
6 Winner 1.93 0.37
(0.69) (0.14)
6 Winner-Loser 10.08 8.05
(5.09) (4.93)
9 Loser -7.89 -7.61 -7TAT
(-3.07) (-3.16) (-3.09)
9 Winner 1.63 1.05 -0.31
(0.60) (0.40) (-0.12)
9 Winner-Loser 9.52 8.67 6.86G
(4.67) (4.82) (1.19)
12 Loser -7.18 -7.15
(-2.91) (-3.02)
12 Winner 0.40 -0.91
(0.15) (-0.36)
12 Winner-Loser 7.58 6.24
(3.95) (3.57)
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Variance Decomposition

@ Source of momentum profits?

@ Decompose variance swap return:
o log(1+ VSR ;) = log(RVi:) —log(VIX?,_;)
N—— 2

N e
Realized Variance Implied Variance

@ Cross-sectional regressions:
@ log(RVi ) = ak,t + Yi,t - 1og(RVit—i) +€ie
° /og(Vle%t) = oy,r + Yi,e - log( VIXi%t_k) +eit
@ log(1+ VSR ;) = ot + Yk,¢ - log(1+ VSR k) + it

Steven Heston Option Momentum November 9, 2021 11/28



log(RV ) = ay,t + Yi,t - log(RVie—k) + i
log(VIX?,) = e + Vit - log(VIXP ) +€i
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(a) Coefficients of log(RV; ,_y) and log(VIX?,_,)

m] = = =
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/Og(l + VSRi,t) = Ot —+ Ykt * [og(l + VSRI',t—k) + Eit

0.14

Coefficient
£ =
8 2

004

0.02

(b) Coefficients of log(VSR; 1—i)
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Seasonality

Related events:

@ Earnings announcements; Dividends; Option expiration cycles.
Quarterly pattern persists after we:

@ 1. Delete firms with earning announcements or dividends during the holding period.

@ 2. Use firms with different option expiration cycles.
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Decile Portfolio

@ Sort by past log(1 + VSR, +); Hold equally weighted equity- VIX
returns for 1 month.

@ Sort by all, quarterly, and non-quarterly returns respectively:

12
e All: %kg_;l log (1 + VSR; +—¢).

12
@ Quarterly: % > log(1+ VSR 1), k=3,6,9,12.
k=3

12
® Non-Quarterly: § 3 log(1+ VSR, i), k #3,6,9,12.
k=1

@ Alpha: Fama-French 5 factors, stock momentum factor, excess
index-VIX return.
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Decile Sort

Strategy 1 2 3 4 5 6 T 8 9 10 10-1 Alpha
Year 1 All -13.47  -7.82 -4.82 -3.56 -4.86 -1.58 -1.77 0.00 144 16.92
(8.21)
Quarterly -12.56  -6.97 -5.62 -2.26 -3.23 -2.47 0.72 -0.10 -0.67
Non-Quarterly  -11.51 -2.73  -2.61 -1.31 -2.17 -0814 0.71 1
(5.99)
Year 2 All -9.10  -4.24 -5.13 -3.45 -2.32 -3.78 -3.97 -2.96 -1.75 5.75
(2.74)
Quarterly -7.26  -6.95 -2.98 -4.23 -1.62 -2.91 -1.23 -1.09 -3.85 8.27
(4.15)
Non-Quarterly -5.92 -5.09 -6.36 -2.31 - -3.25 -1.17 -3.51 1.34
(0.57)
Year 3 All -T.72 -5.87  -5.67 -3.70 -6.22  -4.87 -2.65 -5.45 -3.66 2.01
(0.94)
Quarterly -7.05 -7.91 -6.08 -6.67 =544 -1.10 216 -2.38  -2.56 2.88
(1.52)
Non-Quarterly  -6.95  -4.60 -4.26 -4.58 -4.37 -5.44 -4.30 -3.79 -4.47 0.06
(0.03)
Year 4 All -7.15 -5.63 -5.42 -4.95 -4.61 -4.76 -4.81  -6.36 3.11
(1.65)
Quarterly =712 =541 -4.02  -5.7T1 -1.85 =5.78 -7.31 =547 -3.75 A4.85
(2.50)
Non-Quarterly  -6.11  -6.13  -4.35 -4.85 -4.46 -7.06 -4.64 156 -5.45 -0.67
(-0.34)
All -6.54 -7.66 -8.57 -8.07 -5.62 -7.73 -6.14 -6.84 -5.25 -3.55 2.99 0.18
(1.26)  (0.07)
Quarterly -9.89 -8.51 -6.82 -5.93 -7.63 -5.58 -7.55 578 -599 -3.89 6.00 5.39
(3.46)  (2.86)
Non-Quarterly -6.24 -6.42  -6.60 -10.19 -8.13 -6.51 -5.39  -3.91 -4.90 1 -0.94
(0.65)  (-0.343)
m] = = =
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Decile Sort

Strategy 1 2 3 4 5 6 7 8 9 10 10-1 Alpha
Year 1 All S13.47  -7.82 -4.82  -3.56 -1.86  -1.58 -1.77  0.00 144 2.65 16.92
Quarterly -12.56  -6.97 -5.62 -2.26 =247 072 -0.10 -0.67  2.21
Non-Quarterly  -11.51  -6.57 -5.56 -2.73 -2.61 -1.31 -217 -0.84 0.71 0.13
(5.99)
Year 2 All -9.10  -4.24  -5.13 -3.45 -2.32 -3.78 -2.96 5.75
(2.74)
Quarterly =726 -6.95 -2.98 -4.23 -1.62 -2.91 -1.23 -1.09 8.27
(4.15)
Non-Quarterly  -5.92  -5.09 -6.36 -2.31 - -3.25 117 -3.51 1.34
(0.57)
Year 3 All -T2 =587 -5.67 -B3.70  -6.22 -4.87 -2.65 -545 -3.66 -3.63 2.01
(0.94)
Quarterly -7T05  -7.91 -6.08 -6.67 544 -1.10 -216 -2.38 -2.56 -3.81 2.88
(1.52)
Non-Quarterly  -6.95  -4.60 -4.26  -4.58 -4.37 -5.44 -4.30 -3.79 -4.47 -5.21 0.06
(0.03)
Year 4 All -7.15 -5.63 -5.42 -1.95 -4.61 -4.76 -6.36  -1.21 2.94 3.11
(1.68)  (1.65)
Quarterly =712 =541 -4.02 571 =1.85 =5.78 -7.31 =547 =3.75 ~-1.81 5.31 A4.85
(2.96)  (2.50)
Non-Quarterly  -6.11  -6.13  -4.35 -85 446 -7.06 -4.64 -1.56 -5.45 -5.84 0.26 -0.67
(0.15)  (-0.34)
All -6.54  -7.66 -8.57 -8.07 -5.62 -7.73 -6.14 -6.84 -525 -3.55 299 0.18
(1.26)  (0.07)
Quarterly -9.89 -850 -6.82 -5.93 -7.63 -5.58 -7.55 -5.78 -5.99 -3.89  6.00 5.39
(3.46)
Non-Quarterly  -6.24  -6.42  -6.60 -10.19 -8.13 -6.51 -5.39  -3.91  -1.90 -
(0.65)  (-0.343)
m] = = =
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Decile Sort

Strategy 1 2 3 1 5 6 7 8 9 10 10-1 Alpha
Year 1 All S13.47  -7.82  -4.82  -3.56 486 -1.58 -1.77  0.00 144 265 1613 16.92
It
Quarterly S12.56 -6.97  -5.62 -0.10 -0.67  2.21
Non-Quarterly  -11.51  -6.57 -5.56 -2.73  -2.61 -1.31 -217 -0.84 071  0.13
Year 2 All 910 424 5.3 -3.45 232 -3.78  -3.97  -2.96 -1.75 -1.20 5.75
(2.74)
Quarterly -7.26 -6.95 -2.98 -1.62  -2.94 -1.23  -1.09 0.54 8.27
(4.15)
Non-Quarterly  -5.92  -5.09 -6.36  -2.31  -3.52 -3.25 -117 -3.51 -3.50 -2.63 1.34
(0.57)
Year 3 All ST72 58T <567  -3.70 622 -4.87 -2.65 -5.45 -3.66 -3.63 2.01
(0.94)
Quarterly -7.05 -7.91 -6.08 -6.67 -5.44 -4.10  -2.16 -2.38 -2.56 -3.84 2.88
(1.52)
Non-Quarterly  -6.95  -4.60 -1.26 437 544 430 -3.79 447  -5.21 0.06
(0.03)
Year 4 All -7.15 563 =542 -4.95 461 -4.76 -5.33 -4.81 -6.36 -1.21 3.1
(1.65)
Quarterly -7.12 =541 -4.02 571 485 -5.78 -7.31 -547 -3.75 -1.81 85
(2.50)
Non-Quarterly  -6.11  -6.13  -4.35  -4.85 -4.46 -7.06 -4.64 -4.56 -5.45 -5.84 -0.67
(-0.34)
Year 5 All -6.54 -7.66 -8.57 -8.07 -5.62 -7.73 -6.114 -6.84 -5.25 -3.55 0.18
(0.07)
Quarterly -9.89 -6.82 -7.63  -5.58%  -T.55  -5.78  -5.99 -3.89 5.39
(2.86)
Non-Quarterly  -6.24 642 -6.60 -10.19 -8.13 -6.51 -7.45 -5.39 -3.91 -1.90 31 -0.94
(0.65)  (-0.343)
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Decile Sort

Strategy 1 2 3 1 5 6 7 8 9 10 10-1 Alpha
Year 1 All -13.47  -7.82 -4.82 -3.56 486 -1.58 -L.77 0.00 144 2.65 16.13 16.92
Quarterly -12.56  -6.97 -5.62 -2.26 -3.23 -2.47 0.72 -0.10 -0.67
Non-Quarterly  -11.51  -6.57 273 -2.61 -1.31 217 084 071
Year 2 All -9.10 424 -5.13  -3.45 -2.32 -3.78 -3.97 296 -1.75
Quarterly -7T.26  -6.95 -2.98 -1.23  -1.62 -2.91 -1.23 -1.09 -3.85
Non-Quarterly -5.09 -6.36 -2.31 - -3.25 -1.17 -3.51 -3.50
Year 3 All -7.72 -3.70  -6.22  -4.87
Quarterly -7.05 =791 -6.08 -6.67 =544 =410 -2.16 -2.38 -2.56
Non-Quarterly  -6.95  -4.60 -4.26 -4.58 -4.37 -5.44 -4.30
(0.03)
Year 4 All -7.15  -5.63 -5.42 -4.95 -1.61 -1.76 -1.81  -6.36 311
Quarterly -7.02 541 -4.02  -5.71  -4.85 -5.78 -T.31 547 -3.75
Non-Quarterly  -6.11  -6.13  -4.35  -4.85 -4.46 -7.06 -1.61 -1.56 -5.15
All -6.54 -7.66 -857 -8.07 -5.62 -7.73 -6.14 -6.84 -525 0.18
(0.07)
Quarterly -9.89  -851 -6.82 -593 -T.63 -5.58 -5.99 5.39
(2.86)
Non-Quarterly  -6.24  -6.42 -6.60 -10.19 -8.13 -6.51 -7.45 -5.39 -3.91 -0.94
(-0.343)
m] = = =
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Risk-adjusted Returns

Momentum strategy sorted by past 12 months.

Loser ‘Winner W-L
Alpha -0.051% 0.119"* 0.169**
(-3.63) (5.99) (8.21)
Index VIX Ret-Rf 0.345%** 0.395%** 0.050
(15.85) (12.81) (1.56)
MKT-Rf -0.397 -0.002 0.395
(-1.05) (-0.00) (0.71)
SMB -0.962* -1.237 -0.275
(-1.82) (-1.65) (-0.35)
HML -0.653 0.141 0.794
(-1.34) (0.20) (1.10)
RMW -0.096 0.543 0.639
(-0.15) (0.61) (0.69)
CMA -0.049 -1.231 -1.182
(-0.06) (-1.04) (-0.95)
Stock MOM 0.022 -0.047 -0.069
(0.11) (-0.17) (-0.24)
Adj.R? 0.637 0.517 -0.004
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Option Value vs. Momentum

@ Value: /o
g ( VIXZ,

RVit—12t

).

12
@ Momentum: % El log(1+ VSR; ).

Momentum
Value 1 (Low) 2 3 4 5 (High) 5-1 Alpha
1 (Low) -19.98 -13.66 -12.55 -9.63 -5.84 14.13 15.46
(5.21) (5.48)
2 -9.50 -8.14 -4.14 -5.83 -2.85 6.64 10.15
(2.95) (4.35)
3 -4.41 -4.40 -5.58 -2.90 1.07 548 2.99
(2.18) (1.13)
4 -3.23 0.19 0.89 -0.19 2.70 5.93 7.56
(2.04) (2.42)
5 (High) -1.07 5.23 5.39 3.03 7.42 8.49 9.56
(3.00) (3.11)
All -10.62 -4.20 -3.22 -0.87 2.04 12.67 12.69
(8.48) (7.93)
T o
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Control for other option return predictors

rit+1 = ¢ + 7 - Option Momentum; . + 0. Controls; ; + €; 111

@ Control for option return predictors:

@ Goyal and Sarreto (2009): Volatility deviation (HV-1V).

Cao and Han (2013): Idiosyncratic volatility (IVOL).

Vasquez (2017): Slope of volatility term structures (Slope_VTS).

Cao et al. (2019): Volatility of volatility (VOV).

Bakshi et al. (2003): Risk-neutral skewness (RN_Skew).

Amihud illiquidity, Option demand pressure.

Cao et al. (2017): Size, Book-to-market, Stock_Ret; ;_1 ;, Stock_Retj: 15 1,
Analyst dispersion, Cash holdings, Profitability, New stock issues.

@ Additional testing assets:
@ Delta-hedged ATM call/put returns (Bakshi and Kapadia (2003)).
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Cross-Sectional Regressions

Equity-VIX Return

Delta-hedged Call

Delta-hedged Put

[@5) (2) (3) (4) (5) (6)
Option MOM 0.152% 0.115%* 0.00577" 0.00777~ 0.005*~
(3.30) (6.05) (6.71) (8.27) (6.13)
HV-TV 0.113%** 0.009%== 0.009*==
(4.57) (1.79)
IVOL 0171 -0.120***
(-1.48) (-3.18)
Slope_ VTS 0.046777 0.0487=
(4.40) (6.76) (7.44)
VOV -0.012 -0.028***
(-1.23) (-3.08)
RN _ Skew -0.001**= 0.002*==
(-2.72) (3.61)
Option Demand -0.000*** -0.000**
(-3.11) (-2.05)
Amihud 1.960 3.350
(1.34) (0.85) (1.38)
Size 0.003 -0.000 -0.000
(0.37) (-0.25) (-0.21)
Book-to-Market 0.001 0.000 -0.000
(0.19) (0.72) (-0.80)
RET, 1. ~0.171** -0.000%** ~0.012%**
(-3.76)
RET; 12,1 -0.001
(-1.41)
Analyst Dispersion 0.002
(0.70) (0.81)
Cash Holding -0.000 0.002*
(1.04) (-0.26) (1.91)
Profitability -0.016 0.001 0.001
(-0.81) (1.63) (0.62)
Issue 0.082 0.0057~
(1.60) (2.15)
Intercept -0.003 0.012 0.001 0.004 -0.003***
(-0.14) (0.08) (0.75) (0.85) (-3.62)
R 0.016 0.160 0.017 0.194 0.019
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Cross-Sectional Regressions

Equity-VIX Return Delta-hedged Call Delta-hedged Put
(1) 3) (4 (5) (6)
Option MONL 01527 0007~ 0.00: 0.007 ] 0,005~
(8.30) (7.25) | (6.71) | | (3.27) (6.13) |
HV-TV 0.009777 0.0097"
( (4.79)
IVOL -0.171%* -0.120***
(-4.48) (-3.18)
Slope_ VTS 0.046**= 0.048***
(4.40) (6.76) (7.44)
VOV -0.664"** -0.012 -0.028**
(-3.00) (-1.23) (=3.08)
RN _Skew 0.017 -0.001**~ 0.0027*
(1.24) (-2.72) (3.61)
Option Demand -0.005%** -0.000%** -0.000**
(-3.11) 5)
Amihud 1.960
E (0.85)
Size 0.003 -0.000 -0.000
(0.37) (-0.25) (-0.21)
Book-to-Market 0.001 0.000 -0.000
(0.19) (0.72) (-0.80)
RET, ., -0.171** -0.000%** -0.012%**
(-2.60) (-3.76)
RET, 15, ~0.002%= -0.001
(-2.15) (-1.41)
Analyst Dispersion 0 0.002
(0.70) (0.81)
Cash Holding -0.000 0.002*
(1.04) (-0.26) (1.91)
Profitability -0.016 0.001 0.001
(-0.81) (1.63) (0.62)
Issue 0.082 0.0057~
(1.60) p (2.55)
Intercept -0.003 0.012 0.001 0.004 -0.003*** 0.000
(-0.14) (0.08) (0.75) (0.85) (-3.62) (0.08)
R? 0.016 0.160 0.017 0.194 0.019 0.190
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Option Bid-Ask Spread

@ Effective spread as a % of quoted spread.

@ Muravyev and Pearson (2020)2 Effective spreads of traders

are less than 40%.

Panel A: Option momentum returns

Percentage of Quoted Bid-Ask Spread

0% 50% 75% 100%

All 16.13 1.86 -3.22
(8.42) (1.00) (-1.69)

Quarterly 14.77 1.24 -3.53
(8.75) (0.75) (-2.08)
Non-Quarterly 11.64 -2.31 =746
(6.49) (-1.30) (-4.08)
Panel B: Percentage bid-ask spread lower than median.

All 17.05 13.25 1117 9.08
(5.66) (4.48) (3.78) (3.08)

Quarterly 13.91 11.53 9.35 A7
(5.52) (1.08) (3.31) (2.53)

Non-Quarterly 11.95 813 6.03 3.93
(4.90) (3.43) (2.54) (1.65)

sz i € 2

who time executions
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Option Bid-Ask Spread

o Effective spread as a % of quoted spread.

@ Muravyev and Pearson (2020)2 Effective spreads of traders who time executions
are less than 40%.

Panel A: Option momentum returns

Percentage of Quoted Bid-Ask Spread

0% 50% 5% 100%

All 16.13 6.74 1.86 -3.22
(8.42) (3.62) (1.00) (-1.69)

Quarterly 14.77 5.85 1.24 -3.53
(8.75) (3.95) (0.75) (-2.08)
Non-Quarterly 11.64 2.52 -2.31 -7.46
(6.49) (1.44) (-1.30) (-4.08)
Panel B: Percentage bid-ask spread lower than median.

All 17.05 13.25 11.17 9.08
(5.66) (4.48) (3.78) (3.08)

Quarterly 13.91 11.53 9.35 717
(5.52) (4.08) (3.31) (2.53)

Non-Quarterly 11.95 8.13 6.03 3.93
(1.90) (3.43) (2.54) (1.65)
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Conclusion

@ Compute exact returns on equity- VIX portfolios.

@ Tradable.
@ Measures variance risk premium.

@ Momentum and seasonality exists in option market.

@ Distinct from stock momentum.
@ Markets do not fully incorporate the persistence and periodicity of stock variances.
@ Can't be explained by other predictors and transaction costs.
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