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Theoretical Motivation

Summary
This paper breaks the correlation risk premium down into two components: a premium related
to the correlation of continuous stock price movements and a premium for bearing
the risk of co-jumps. We propose a novel way to identify both premiums based on dispersion
trading strategies that go long an index option portfolio and short a basket of option portfolios
on the constituents. The option portfolios are constructed to only load on either diffusive
volatility or jump risk. We document that both risk premiums are economically and statistically
significant for the S&P 100 index. In particular, selling insurance against co-jumps generates
a sizable annualized Sharpe ratio of 0.85.

Index Variance Risk Premium

Investors dislike times of stock market turbulence
investors fear stock market volatility
→ pay variance risk premium (VRP) to hedge against states of high market volatility
stock correlations go up when markets are volatile
→ pay correlation risk premium (CRP) to eliminate the risk of high correlations

There is a close theoretical link between the two risk premiums
index variance is the sum of individual stocks’ variances and covariances

V RPI,t =
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i=1
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literature shows that index VRP is largely driven by CRP
(e.g. Driessen et al., 2009, Carr and Wu, 2009, Buss et al., 2018)

Research question: What are the drivers of the CRP?

Stock correlations may stem from. . .
1 continuous movements in the same direction
2 common discontinuous movements on rare occasions (co-jumps)

Continuous and Discontinuous Co-Movements

The index comprises constituents i = 1, . . . , N whose stock prices follow jump-diffusions
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The index variance risk premium can be decomposed into
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Investors pay the index VRP for very different reasons
→ how large are the risk premiums for continuous correlation and co-jumps?

Empirically identifying these risk premiums is challenging
option returns contain rich information about several risk premiums
specifically constructed option portfolios provide a simple and legitimate way to solve
the identification problem

Empirical Strategy

Option Returns
The price of any option follows
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We construct delta-gamma-neutral (V OL) and delta-vega-neutral (JUMP ) option portfo-
lios for the index and all constituents (Cremers et al., 2015)
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The portfolios are only exposed to volatility or jump risks
V OLI returns depend on individual volatility and continuous correlation risk premiums
JUMPI returns depend on individual jump and co-jump risk premiums

To isolate the correlation risk premiums, we implement dispersion trades: we go long the index
option portfolio and short the basket of option portfolios on the constituents (Driessen et al., 2009)
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⇒ portfolios pay the risk premiums for continuous correlation and co-jumps, respectively

Data

sample: S&P 100 index + constituents, 01/1996 – 12/2017, daily frequency
data sources: OptionMetrics, CRSP, Compustat
filters: similar to Goyal and Saretto (2009)
additional complication: American-style options
→ strip off early exercise feature in CRR-trees
→ compute European option prices and Black-Scholes greeks

Every day, we construct V OL and JUMP portfolios for the S&P 100 index and all constituents
set up straddles with different times to maturity between 14 and 365 days
select the 2 straddles that are nearest-the-money
take positions in these 4 options while
→ restricting delta, vega & gamma
→ aiming for balanced allocation of wealth across options

min
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V OL portfolio s.t.

ω> [∆,V ,Γ] = [0, 200, 0]
ω ◦ [−1,−1, 1, 1]> ≥ 0

JUMP portfolio s.t.

ω> [∆,V ,Γ] = [0, 0, 0.01]
ω ◦ [1, 1,−1,−1]> ≥ 0

where ω = [ωcall,T1, ωput,T1, ωcall,T2, ωput,T2]
>

We hold the positions for 1 trading day and calculate excess returns at recorded closing prices
→ if necessary, we interpolate using a kernel smoother (maturity, moneyness, put-call identifier)

Results

Correlation Risk Premium

Summary Statistics
CRPV OL CRPJUMP

Mean =0.1321 =0.3067
Standard Deviation 0.2185 0.3617
Sharpe Ratio =0.6046 =0.8480
Median =0.0009 =0.0042
Skewness =1.3525 2.7530
Kurtosis 50.7880 27.5230

Table 3: CRPV OL and CRPJUMP : Summary Statistics

This table reports summary statistics of the correlation risk pre-
mium for continuous stock price movements (CRPV OL) and the
correlation risk premium for co-jumps (CRPJUMP ) (from left to
right). CRPV OL and CRPJUMP are based on dispersion trades
that go long the V OL and JUMP portfolios of the S&P 100 index,
respectively, and short a basket of the corresponding portfolios of
the constituents. The sample period is from January 1996 to De-
cember 2017. Mean, standard deviation, and the Sharpe ratio are
reported at an annual level.
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investors pay premium of 13.21% p.a. to
hedge against high continuous correlation
investors pay large premium of 30.67%
p.a. to hedge against co-jumps

→ returns are scaled by greek → Sharpe ratios
are more informative (0.85 vs. 0.60)

→ risk premium for co-jumps is larger
than for continuous correlation
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Figure 2: Index Returns and Correlation Risk Premiums

This figure shows the time series of daily excess returns on the S&P 100 index, the correlation risk
premium for continuous stock price movements (CRPV OL), and the correlation risk premium for
co-jumps (CRPJUMP ) (from top to bottom). CRPV OL and CRPJUMP are based on dispersion
trades that go long the V OL and JUMP portfolios of the S&P 100 index, respectively, and short a
basket of the corresponding portfolios of the constituents. The sample period is from January 1996
to December 2017.
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Dispersion Trade Components
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Figure 3: Dispersion Trade Components

This figure shows the time series of the long and short components of the dispersion trades for
CRPV OL and CRPJUMP . The long leg represents a position in the V OL and JUMP portfolios
of the S&P 100 index, respectively, whereas the short leg represents a basket of positions in the
corresponding portfolios of the constituents. The sample period is from January 1996 to December
2017.
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CRPV OL: negative on 53% of days; no
sudden changes during crash periods
CRPJUMP : negative on 61% of days;
occasional extreme positive returns coincide
with extreme index returns

→ co-jumps materialize in crash
periods

CRPV OL: both legs are of same magnitude;
short leg is less volatile
CRPJUMP : short leg is much smaller and
exhibits fewer spikes

→ index jumps almost exclusively
come from co-jumps

Detrended Cumulative Excess Returns
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Figure 5: Detrended Cumulative Excess Returns

This figure shows detrended cumulative log excess returns on the S&P 100 index, the correlation
risk premium for continuous stock price movements (CRPV OL), and the correlation risk premium
for co-jumps (CRPJUMP ) (from top to bottom). The detrending procedure adjusts for the average
premium of each time series, such that the series start and end at zero. The sample period is
from January 1996 to December 2017. Vertical lines indicate the following events: 1) mini-crash
(10/27/1997); 2) burst dot-com bubble (3/11/2000); 3) burst Chinese stock bubble (2/27/2007); 4)
default of Lehman Brothers (9/15/2008); 5) downgrade of European countries by S&P (4/27/2010);
6) fears of contagion of the European sovereign debt crisis to Spain and Italy (8/4/2011); Chinese
stock market crash (8/12/2015)
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CRPV OL: slow-moving; prolonged gradual
increase after burst of dot-com bubble

→ insures against the long-term risk of
worsening investment opportunities
CRPJUMP : prompt reactions to major
events; large positive payoff around default
of Lehman Brothers

→ insures against the short-term risk
of simultaneous crashes

Predictive Power

Predictive Regressions

1 month 3 months 6 months 12 months 24 months

Panel A: Contemporaneous Regression

Intercept =0.0019
(0.0030)
[0.0030]

=0.0200
(0.0058)
[0.0124]

***
=0.0500
(0.0103)
[0.0314]

***
=0.1325
(0.0227)
[0.0919]

***
=0.3440
(0.0492)
[0.1920]

***

CRPV OL =0.0182
(0.0420)
[0.0420]

=0.0567
(0.0395)
[0.0524]

=0.0766
(0.0394)
[0.0769]

*
=0.1553
(0.0427)
[0.1235]

***
=0.3129
(0.0467)
[0.1566]

***

CRPJUMP =0.1430
(0.0299)
[0.0300]

***
=0.2361
(0.0273)
[0.0639]

***
=0.2814
(0.0288)
[0.0908]

***
=0.3429
(0.0399)
[0.1416]

***
=0.3597
(0.0477)
[0.1726]

***

adj R2 7.3616 22.6531 27.9328 23.7090 26.5096

Panel B: Predictive Regression

Intercept =0.0004
(0.0030)
[0.0031]

0.0010
(0.0068)
[0.0137]

0.0232
(0.0123)
[0.0225]

*
=0.0072
(0.0235)
[0.0671]

=0.0756
(0.0500)
[0.1498]

CRPV OL 0.0058
(0.0426)
[0.0429]

=0.0475
(0.0459)
[0.0525]

=0.0030
(0.0470)
[0.0889]

=0.2471
(0.0442)
[0.1286]

***
=0.2484
(0.0471)
[0.1194]

***

CRPJUMP =0.1067
(0.0305)
[0.0308]

***
=0.0619
(0.0318)
[0.0699]

* 0.0254
(0.0346)
[0.0443]

0.0205
(0.0415)
[0.0655]

=0.0253
(0.0486)
[0.0984]

adj R2 3.9147 1.5999 0.2433 14.7716 12.0683

Intercept 0.0055
(0.0065)
[0.0065]

0.0276
(0.0123)
[0.0156]

** 0.0524
(0.0207)
[0.0336]

*** 0.0588
(0.0332)
[0.0770]

* 0.0131
(0.0620)
[0.1835]

CRPV OL 0.0037
(0.0423)
[0.0427]

=0.0392
(0.0437)
[0.0453]

=0.0183
(0.0465)
[0.0821]

=0.2282
(0.0433)
[0.1203]

***
=0.2124
(0.0482)
[0.1119]

***

CRPJUMP =0.0910
(0.0305)
[0.0306]

***
=0.0215
(0.0300)
[0.0524]

0.0423
(0.0324)
[0.0355]

0.0205
(0.0387)
[0.0593]

=0.0405
(0.0461)
[0.0981]

V RP =0.0004
(0.0001)
[0.0001]

***
=0.0012
(0.0002)
[0.0003]

***
=0.0016
(0.0004)
[0.0004]

***
=0.0020
(0.0005)
[0.0008]

***
=0.0023
(0.0007)
[0.0013]

***

P/D =0.0002
(0.0001)
[0.0001]

**
=0.0007
(0.0002)
[0.0002]

***
=0.0009
(0.0002)
[0.0003]

***
=0.0015
(0.0003)
[0.0006]

***
=0.0020
(0.0005)
[0.0012]

***

adj R2 7.7512 16.7932 12.3407 26.7099 21.2814

Table 5: Index Returns and Correlation Risk Premiums: Regressions

This table reports coefficients from contemporaneous and predictive time-series regressions. The
return of the S&P 100 index over the previous (Panel A) or subsequent (Panels B and C) 1 to 24
months (from left to right) is regressed on the returns of the CRPV OL and CRPJUMP strategies
over the previous 1 to 24 months. Panel C includes the variance risk premium (V RP ) and the price-
dividend ratio (P/D) as control variables. Bootstrapped standard errors are reported in parentheses,
Newey-West adjusted standard errors in square brackets, where the number of lags corresponds to
the number of overlapping months.
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CRPV OL: predicts index returns for horizons of 12 and 24 months
CRPJUMP : has short-term predictive power over 1 month

→ the two risk premiums compensate different economic risks


