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Introduction

Objective: Examine the variance risk premium (VRP) across equities,
bonds, currencies and commodities

Method: novel model-free approach to construct tradable option
portfolios that replicate realized variance

Main Findings:
1 VRP is negative for most markets
2 VRP is more associated with fat tails than with systematic risk
3 Implied variance does not predict underlying returns, but predicts VRP
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Data and Methodology
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Data and Methodology: options data

Options on 20 futures markets
▶ Equities (1): S&P500 Index
▶ Currencies (5): AUD, GBP, CAD, CHF and JPY
▶ Fixed Income (2): US10Y and US30Y Treasury Notes
▶ Commodities (12): Oil, Nat. Gas, Gold, Silver, Copper, Live Cattle,

Soy Meal, Soy Oil, Soybeans, Wheat, Coffe and Corn

Data from IVolatility based on options traded on CME, NYMEX and
ICE

Sample period: Jan 2006 to October 2020

Filters:
▶ Excludes options with zero bid
▶ Excludes options with zero open interest
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Data and Methodology: Variance Portfolio

Benchmark for option volatility is CBOE VIX formula, but only works
well for markets with finely spaced strike prices

Paper uses Simpson’s rule of Heston et al (2022):

This variance index is a portfolio of OTM options, the underlying
contract and the risk free asset

To compute returns, portfolio is constructed and the beginning of
each month and held to maturity, with daily delta hedging
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Data and Methodology: VIX Summary Statistics
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Variance Risk Premium Across Assets
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Returns to Variance

Swiss Franc the only
asset with positive
average return

CAD and JPY the only
currencies with with
significative sharpe ratio

10Y Treasury with the
lowest return and sharpe
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Correlation of Variance Returns Across Assets

Oil, S&P500 and Silver shows highest correlation to equally weighted
average: proxies for systematic risk

Commodities show the least correlation to equally weighted average
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Correlation of underlying returns with variance returns
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Implied volatility smiles
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Comparing Theories of the variance risk premium
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Comparing Theories of the variance risk premium

Three possible theoretical explanations of the variance risk premium:
1 Systematic Risk

▶ risk premiums are associated with intertemporal hedging demand for
risks that affect investment opportunities

▶ level of marketwide variance is a natural proxy

2 Hedging and Liquidity Risk:
▶ due to price jumps and fat tails, options are costly and difficult to

hedge. Dealer must charge a premium to cover this costs
▶ iliquidity and jumps should be associated with larger negative VRP

3 Conditional Risk
▶ level of implied volatility reflects a changing conditional risk premium
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Systematic Risk

Two regression:
1 Underlying risk explaining VRP:

▶ VRP as a function of returns of the Underlying
▶ α only insignificant for 6 assets

2 Systematic risk explaining VRP:
▶ VRP as a function of returns of the cross sectional average VIX 2

returns
▶ α only insignificant for 4 assets
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Systematic Risk: Results
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Liquidity and Hedging

Expect to see more negative VRP in markets with iliquidity of
fat-tailed jumps in prices

Two measures of iliquidity:
1 log of volume ratio of futures to options contracts
2 average deviation of options quotes from put-call parity

Jumps and fatness measured by skewness and kurtosis of the
underlying return in the previous month
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Liquidity and Hedging: Fama-MacBeth Regression
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Conditional Returns and Predictive Regressions

Two predictive regressions:
1 Underlying returns explained by ex-ante VRP:

▶ Most βs insignificant
▶ Some are significant but negative

2 VIX 2 returns explained by ex-ante VRP:

▶ Except for currencies, most assets have β < 0
▶ ex-ante VRP predicts variance returns

Presented by Enrique Quintslr FinanceHub Seminar July 1st, 2024 20 / 24



Conditional Returns and Predictive Regressions

Presented by Enrique Quintslr FinanceHub Seminar July 1st, 2024 21 / 24



Conclusion and commentaries
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Conclusion and commentaries

Negative VRP is pervasive across asset classes

Vol smile slope is heterogeneous

VRP not highly correlated across asset classes

VRP not explained by systemic or underlying risk

VRP related to fat-tails

VRP is predictable

Commentaries:
▶ sensitive to sample period?
▶ why FX is an outlier?
▶ surprising divergence between 10Y e 30Y Treasuries results
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The End

thanks!
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