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Motivation

» Variance uncertainty
e Stochastic volatility literature

» Downside risk versus upside potential
e Roy (1952), Markowitz (1952), etc.

» Variance decomposition

e Feunou, Jahan-Parvar, and Tédongap (2013), Patton and
Sheppard (2015), etc.
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Motivation

» Growing literature on variance risk premium (VRP)

e Carr and Wu (2009), Bollerslev, Tauchen, and Zhou (2009), etc.

» VRP decomposition and substantial improvements of our
understanding of equity risk premium time series variation

e Kilic and Shaliastovich (forthcoming), Feunou, Jahan-Parvar,
and Okou (forthcoming), etc.

» How about VRP decomposition and cross-sectional
variation in expected returns?
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What we do
» Decompose total variance into bad and good components
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What we do
» Measure premiums associated with variances’ fluctuations

VRP; = ]Ei2 [rf,Hl] —E [T?,t+1]

_ 2
= Cov (Qt,t+177"t,t+1)

VRP} = B [rf, 11 (re,e01 < 0)] — By [rf, 11 (re,e1 < 0)]

= Covt (Qt,t+1,7"f,t+11[ (regs1 < 0))

VRP! = By [rf o1 (reee1 > 0)] —E [17,11 (r,e41 > 0)]
= Cout (—Qt,tﬂaritﬂﬂ (reee1 > 0))
e Bad VRP ~ degree to which downside risk may become extreme

® Good VRP = degree to which upside potential may shrink
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What we do
» (Cost/benefit analysis of total VRP (net effect)

VRP, = VRP? — VRP/
» Asymmetry risk premium or ARP (cumulative effect)

RA; 1= rtQ_l’t]I (re1e >0) — Tt2—1,t]I (ri—1t < 0)
ARP; = E;[RArs11] —ER [RA;411]

= VRP?!+VRP/
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What we do

» Analyze the cross-sectional relationship between VRP and
expected stock returns

e Portfolio sorts
e Cross-sectional regressions
e Control for systematic (regular and downside) risk

e Control for other firm characteristics
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Motivation and Findings

Main findings

» Bad variance risk premium is important economically: in
the cross-section, its one-standard deviation increase is
associated with an up to 24% rise in annualized expected
excess returns.

» Simultaneously going long stocks with high and short
stocks with low bad variance risk premium yields an
annualized risk-adjusted expected excess return of 27%.

» Results remain significant in double-sort strategies and

cross-sectional regressions controlling for systematic risk
and other firm characteristics.
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Data and measures
Empirical facts

Summary
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Outline
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Stock data

® Individual daily equity and S&P500 returns from the CRSP database

e Daily risk-free rate, market, size, value, and other pricing factors from
Ken French’s data library

® Market capitalization and book value from CRSP and Compustat,
respectively

e Usual filters applied
e Stock data from January 1994 to December 2015

e Empirical analysis over January 1996 to December 2015

Feunou & Lopez A. & Tédongap & Xu () Variance Risk Premium July 19, 2018 12730



Motivation and Findings Data and Measures Empirical Facts Summary and Conclusion References

Option data

® Individual equity option prices from the IvyDB OptionMetrics
(January 1996 - December 2015)

e Usual filters applied: Carr and Wu (2009), Conrad, Dittmar, and
Ghysels (2013), Bakshi, Kapadia, and Madan (2003), Bollerslev,
Marrone, Xu, and Zhou (2014)

e Merge option data with stock data following Appendix A.1 in Duarte,
Lou, and Sadka (2006).
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Measuring risk-neutral expectations
e Use European OTM option contracts and follow Bakshi, Kapadia, and
Madan (2003)

e We explicitly prove that

]E:kD [rt%t“][ (reger < 0)] = e”V}b (1)
EQ [r2, 10 (reg41 > 0)] = V7 (1)

where

St 1+1n(S;/K
v = [ ) ax

*®1—In(K/S)
Vtg(T) :/St TQtCt(T;K)dK
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Measuring real-world expectations

® Assume that
reas1 | I ~ N (g, 07)

with

pt = B¢ [re1] = Z' By and of = E¢ [RVips1] = Z{ By

® Therefore

E; [r7e11) = ui + 07
E; [T?’t+1]l (Tt,t+1 < 0)] = (,thz aF O'tz) b (—/;—Z> — ﬂto't(b <';_LZ>

E¢ [r7 ;10 (reg1 > 0)] = (4f +07) @ (Z—Z) + ot (;LZ)
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Controls: systematic risk

e Downside risk

e Generalized Disappointment Aversion (GDA) factor exposures,
following Farago and Tédongap (forthcoming)

e Regular risk
e Market bad VRP

e Market skewness, following Chang, Christoffersen, and Jacobs
(2013)
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Controls: other firm characteristics

e Other firm characteristics

e Relative signed jump variation, following Bollerslev, Zhengzi,
and Zhao (2017)

e Firm skewness, following Conrad, Dittmar, and Ghysels (2013)

e Idiosyncratic volatility, following Ang, Hodrick, Xing, and
Zhang (2006)

e Illiquidity, following Amihud (2002)
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Empirical facts

Feunou & Lopez A. & Tédongap & Xu () Variance Risk Premium July 19,2018 18/30



Motivation and Findings Data and Measures Empirical Facts

Where we’re headed

e Portfolio sorts

¢ Fama-MacBeth regressions
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Summary and Conclusion
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Univariate portfolio sorts: bad VRP, good VRP

Panel A: Firm Bad VRP Panel B: Firm Good VRP
Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1
VRP® -18128 7.89 3387 7063 24375 VRPY -6734 -3.06 1547 4325 227.63
E[r] -0.52 058 1.10 140 1.68 2.19 -0.50 065 096 1.01 .52 2.02
(-1.16) (2.03) (3.40) (3.12) (2.78) (5.22) (-1.15) (2.20) (3.28) (2.37) (2.59) (5.76)
alpha -0.54 057 111 1.42 1.71 2.25 -051 063 096 1.01 1.56  2.07
(-1.26) (2.07) (3.34) (3.11) (2.78) (4.95) (-1.20) (2.08) (3.20) (2.35) (2.69) (5.82)
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Univariate portfolio sorts: total VRP, ARP

Panel C: Firm Total VRP Panel D: Firm ARP

Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1
VRP -341.78 -2490 1425 5528 256.05 ARP -10234 2273 5139 97.88 321.14

-0.66  0.60 1.19 144 238  3.04

E[r] 026 074 076 100 091 065
(0.50) (223) (2.59) (270) (1.74) (2.19) (-175) (215) (3.29) (3.25) (3.65) (6.65)
alpha 027 072 076 099 097 070 2071 059 1.19 146 245 3.6
(0.55) (223) (2.51) (2.58) (1.81) (220) (-202) (211) (3.21) (3.32) (3.67) (6.22)
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Bivariate portfolio sorts: downside risk

Panel A: Market Factor

Panel B: Market Downside Factor

Panel C: Downstate Factor

Quintile: Quinti Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1 1 2 3 4 5 5-1
1 -050 -052 -0.11 -066 -1.28 -0.78 (-1.06) 1 -090 -0.11 -017 -050 -1.13 -023 (-0.44) 1 -092 -047 -005 -039 -1.16 -024 (-042)
2 024 069 066 072 001 -023 (-041) 2 055 056 080 042 012 -043 (-1.22) 2 032 067 066 044 027 -005 (-0.15)
3 089 095 078 08 070 -0.19 (-0.33) 3 117 080 091 122 133 016 (042) 3 113 1.06 098 094 138 025 (0.75)
4 121 120 1.53 1.30 1.46 (0.44) 4 164 1.46 1.60 110 107 -058 (-1.16) 4 174 1.90 1.14 1.09 123 -051 (-0.99)
5 129 1.35 1.48 145 1.92 (0.83) 5 218 1.83 149 085 091 -1.27 (-2.35) 5 170 1.99 1.73 1.20 101 -0.69 (-145)
51 1719 1.87 159 211 320 3.08 193 1.66 135 204 262 246 178 159 217
(3.62) (475) (3.59) (4.80) (5.15) (5.26) (416) (3.76) (2.86) (4.11) (4.44) (474) (381) (2.92) (4.07)
Panel D: Volatility Factor Panel E: Volatility Downside Factor
Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1
1 -1.09  -030 -025 0.04 079 030 (049) 1 -078 017 -013 -053 -132 -054 (-1.02)
2 042 052 058 049 043 001 (0.03) 2 049 079 066 047 025 -024 (-0.75)
3 097 1.20 1.05 1.04 081 -0.16 (-041) 3102 084 1.00 113 099 -0.03 (-0.10)
4 127 119 110 1.44 1.67 040 (0.86) 4 168 1.37 1.33 1.05 123 -045 (-0.90)
5 1.82 1.95 143 1.49 163 020 (-0.34) 5 178 208 116 1.62 142 -036 (-0.68)
51 291 225 1.67 145 241 2.56 191 128 214 274
(4.95) (4.33) (3.90) (3.22) (5.02) (5.14) (3.87) (2.66) (4.01) (4.39)
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Bivariate portfolio sorts: regular risk

Panel A: Market Bad VRP Panel B: Market Risk Neutral Skewness
Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1

1 -0.99 -028 -029 -0.19 -0.59 040 (0.95) -094  -0.09 -0.14 -022 -1.40 -046  (-0.83)
2 026 080 075 043 023 -0.04 (-0.10) 045 053 047 066 069 024 0.62)
3 .12 109 086 123 114 0.02 (0.05 125 117 076 095 129 0.04 (0.10)
4 146 173 118 129 145 -0.01 (-0.02) .21 157 130 151 105 -0.16  (-0.35)
5 1.11 145 190 177 169 058 (1.21) 159 142 155 193 159 -22e3 (-3.7e-3)
5-1 209 173 220 195 228 253 151 169 216 299

(411) (3.14) (4.25) (3.80) (4.47) (4.17) (2.93) (3.88) (4.02) (4.89)
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Bivariate portfolio sorts: other firm characteristics — 1

Panel A: Illiquidity

Panel B: Idiosyncratic Volatility

Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1

1 012 -026 -091 -123 -196 -2.08 (-4.33) 051 -0.13 -079 -147 -226 -276 (-4.11)
2 069 0.68 042 044 019 -051 (-1.39) 069 057 052 005 -052 -121 (-2.20)
3 072 1.01 1.04 1.05 094 021 (0.58) 076 083 084 130 076 1.3e-3 (2.5e-3)
4 1.20 1.30 1.51 143 1.80 0.60 (1.82) 1.19 1.39 1.13 1.31 1.15  -0.04 (-0.08)
5 1.50 1.73 1.36 2.17 1.04 -046 (-1.06) 1.40 1.82 1.76 1.47 1.49 0.09 (0.14)
5-1 137 199 226 341 299 090 195 255 294 375

(3.82) (5.64) (5.63) (7.45) (7.61) (3.04) (5.31) (5.60) (4.92) (5.27)
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Bivariate portfolio sorts: other firm characteristics — 2

Panel C: Risk Neutral Skewness Panel D: Relative Signed Jump Variation
Quintiles Quintiles
1 2 3 4 5 5-1 1 2 3 4 5 5-1
1 -0.09 -0.08 -0.61 -099 -1.19 -1.09 (-2.55) -1.22 -0.64 -037 -0.54 -0.09 1.13 (2.47)
2 065 077 072 046 034 -031 (-1.11) 0.18  0.65 053 043 045 027 (0.83)
3 1.05 1.40 1.14 1.07 099 -0.06 (-0.21) 1.30 1.05 1.22 1.16 1.13 -0.17 (-0.51)
4 1.61 1.41 1.68 1.64 1.59 -0.02 (-0.06) 1.51 1.63 1.34 1.08 1.50 -0.01 (-0.02)
5 1.22 1.82 .92 2.05 202 080 (L.75) 1.08 1.63 1.53 1.79 1.99 091 (1.48)
5-1 131 190 253 3.04 320 230 227 190 233 2.08

(2.64) (3.86) (4.81) (6.59) (6.91) 437) (424) (347) (472) (4.17)
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Fama-MacBeth regressions: systematic risk

References

1 I il v \ VI Vi
Cst 001 Cst 27e-3  Cst 0.01 Cst 0.01 Cst 0.01 Cst 0.01 Cst 0.01
(1.61) (0.65) (247 (2.53) @7 (3.16) (2.80)
VRP 005  VRP® 047 VRP" 047 VRP 0.47 VRP® 0.50 VRP® 047 VRP® 049
(1.56) (8.18) (8.42) (8.51) (8.93) (8.93) (8.91)
VRP?  0.63 VRPY 0.65 VRPY 0.66 VRP? 0.70 VRPY  0.69 VRP?  0.69
9.32) (10.84) (10.90) (11.79) 11.73) (11.55)
Bmcapy -3.3e-3 Brmskew -33e3  Buprz -3.3e3 Bmer  -26e3  Bnw  -3.3e3
(-1.07) (-1.10) (-1.09) (-0.99) (-1.07)
Buskew 007 Buvepy  535¢6  Bany  -25e3  fBx -4.4e3
(101 027 (-2.20) (-2.09)
Buvrps 1265 P 224 fp 0.22
(-1.06) (-0.16) (239
Bvix 59¢6  Buom 13e3  Bup  1.7e-6
(0.17) (0.55) (1.28)
Bxp  92e6
(1.71)
Adj. B2 077 233 5.88 6.24 7.40 9.75 732
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Fama-MacBeth regressions: other firm characteristics

I I VIII IX
Cst 7.1e-3 Cst 2.7e-3 Cst 2.9e- Cst -5.4e-3
(1.61) (0.65) (0.69) (-0.24)

VRP 0.05 VRP® 047 VRP® 047 VRP®  0.64
(1.56) (8.18) (8.26) (4.05)

VRPI  0.63 VRPY  0.63 VRPY 111

9.32) (9.31) (5.56)

RSJ  -65¢3  RSJ 5.6e-3

(-1.81) (1.51)

IVOL  -0.38

(-2.74)

Others

.)

Adj. R 0.77 Adj. R? 233 Adj. R 327 Adj. R 1459
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Summary and conclusion

® Large literature on the relationship between VRP and expected returns
® Mostly time series predictability analysis

® We focus on cross-sectional tests using a large cross-section of
individual stocks

® We decompose the total VRP into bad and good components that
capture insurance costs and compensation benefits for fluctuations in
the realized variation in negative and positive stock returns,
respectively

e We find strong evidence of a positive cross-sectional relationship
between individual firm VRP components and expected returns

e Interesting empirical extension would be to look at the cross-section of
other assets such as currencies and commodities
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