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EXECUTIVE SUMMARY   This Street View proposes a method 
for teasing election-related risk out of options prices and tests it against  
FiveThirtyEight’s 2018 election forecasts based on polls and fundamental 
data. We find a statistically significant time-series correlation between 
our options-based measure of election-related risk and the expected 
election variance, or unpredictability, in FiveThirtyEight’s House and 
Senate classic model forecasts.
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OPTIONS PRICING AS A MEASURE 
OF US ELECTION RISK

Elections, as the saying goes, have consequences. 
For financial markets, these effects tend to concern 
the potential for far-reaching policy changes to filter 
through to asset prices, typically in one of two ways:

1. As market prices change to reflect expected 
outcomes.

2. As options prices react to significant sources of 
uncertainty, and reflect volatility around when 
that uncertainty may be resolved. 

In the past we have written about how financial 
markets price in the probability of expected shocks 
and how policy changes are priced into the market. 
But what about measuring the risk of the election?  

This Street View proposes a method for teasing 
election-related risk out of options prices and tests 
it against FiveThirtyEight’s 2018 election forecasts 
based on polls and fundamental data.¹ We find a 
statistically significant time-series correlation between 
our options-based measure of election-related risk and 
the expected election variance, or unpredictability, 
in FiveThirtyEight’s House and Senate classic model 
forecasts. While there is certainly more research to 
be done, the results suggest that our option pricing 
methodology provides another lens to explore event-
related risk.

INTRODUCTION TO METHODOLOGY

I. Estimating Election Risk from Options Prices

Options prices on an underlying security account 
for both the current price of the security and the 
market’s expectation of its risk (i.e. implied volatility) 
until the option’s expiration. If we are concerned about 
the risk of a particular event, such as the upcoming 
midterm elections, it is possible to see if the market 
is pricing in “extra” risk around that event for any 
security by looking at the prices of options expiring 
immediately before and after the event, and comparing 
the increased volatility expected for the time period 
including the election to the average volatility 
expected for all other time periods. Further details on 
the calculations may be found in the Appendix.

Our method implicitly assumes that the election is a 
one-time “shock” to security prices, and can estimate 
the variance of that future shock. A high level of 
excess variance priced into options expiring around 
the time of the election for a particular security 
would imply both that the outcome of the election is 
expected to have a particularly strong effect on the 
value of the security, and that the election is perceived 
to be a large source of risk (i.e., relatively close). Both 
conditions must hold to see a large expected risk 
priced into options; if the election were considered 
a foregone conclusion, then the expected outcome 
would already be priced into the securities themselves 
and there would be little election-related risk priced 
into the options.

1  FiveThirtyEight’s classic model includes polling data, fundamentals such as 
fundraising and past election results, and FiveThirtyEight’s proprietary CANTOR 
system that infers results for districts with little or no polling from similar districts 
that have more polling data. A more extensive description of FiveThirtyEight’s 
election models can be found on their website.

https://www.twosigma.com/insights/article/quantifying-political-risk-on-financial-marketsitalian-case-study/
https://www.twosigma.com/insights/article/quantifying-political-risk-on-financial-marketsitalian-case-study/
https://www.twosigma.com/insights/article/gauging-the-market-impact-of-nafta-negotiations/
https://fivethirtyeight.com/
https://projects.fivethirtyeight.com/2018-midterm-election-forecast/house/
https://projects.fivethirtyeight.com/2018-midterm-election-forecast/senate/
https://fivethirtyeight.com/methodology/how-fivethirtyeights-house-and-senate-models-work/
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Since most foreign-policy power is held by the 
executive branch, one would expect the 2018 election 
(centering around the legislative branch) to have a 
relatively greater impact on domestic policy and US-
domiciled companies rather than foreign exchange rates 
or other cross-country effects. We therefore limit our 
analysis to options prices for nineteen US sector ETFs 
with listed options and substantial liquidity.²

II. Estimating Election Risk from FiveThirtyEight Forecasts

FiveThirtyEight produces district-level and 
aggregate election forecasts for both the House of 
Representatives and the Senate.³ Assuming that control 
of each chamber can be treated as a weighted coin 
flip, we can estimate the implied risk of the upcoming 
election from forecast win probabilities as the variance 
of a Bernoulli distribution: p(1-p), where p represents 
the chance of Democrats (or Republicans) taking control 
of each chamber. The maximum “uncertainty,” or 
variance, for an election is when the outcome is most 
uncertain–when the probability that either party will 
control a chamber is 50%. 

Given this definition of election risk, we use the 
historical values from FiveThirtyEight’s “classic” model 
forecasts to measure the expected variance each day 
for the expected party control of both the House and 
Senate. We are thus able to calculate:

1.  “House Variance” = expected variance of the 
House control outcome,

2. “Senate Variance” = expected variance of the 
Senate control outcome,

3.  “Combined Variance” = mean of House and 
Senate variances.⁴

TESTING THE MODEL: HOW MIDTERM 
ELECTION RISK EVOLVED OVER 2018

In examining the excess variance over the election 
period (henceforth “Election Variance”) priced into 
US industry and sector ETFs, we found relatively 
little evidence that individual industries or sectors 
were particularly sensitive to changes in election 
outcome risk. However, we did find that the average 
Election Variance priced into the options on all 19 ETFs 
appeared to covary significantly over time with the 
forecast election risk from FiveThirtyEight’s model.

Over the period where FiveThirtyEight’s election 
predictions were available, from August 1, 2018 to 
October 18, we also found that our average option-
derived estimate of Election Variance was significantly 
correlated with the “combined variance” ( 0. 77) of 
the FiveThirtyEight forecast probabilities for both 
chambers. The options-derived measure also exhibited 
significant, but lower, correlations with the variances 
implied by the standalone Senate (0.62) and House 
(0.65) forecasts. The period examined ends on October 
18, 2018, as October 19th was the expiry date for 
October-dated ETF options, and more idiosyncratic 
drivers of near-term options pricing, such as hedging 
demand, made our Election Variance estimate based on 
November options much noisier on a day-to-day basis.

2  SPDR ETFs used for the 2018 election analysis: KBW Bank (KBE), S&P Insurance 
ETF (KIE),  KBW Regional Banking (KRE), S&P Biotech (XBI), S&P Oil & Gas Equipment 
& Services (XES), Homebuilders (XHB), Materials (XLB),  Energy Select Sector (XLE),  
Financial (XLF), Industrial (XLI), Technology (XLK), Consumer Staples (XLP),  Utilities 
(XLU), Health Care (XLV),  Consumer Discretionary (XLY), S&P Metals & Mining (XME),  
S&P Oil & Gas Exploration & Production (XOP), S&P Pharmaceuticals (XPH), S&P 
Retail (XRT). 
3  The 2018 estimates for the House of Representatives begin on August 1, 2018 and 
the Senate estimates begin on August 24, 2018. 
4  This measure does not control for expected correlation of outcomes between the 
House and Senate.

Heat Map of Election Risk Correlations: 8/1/2018 to 10/18/2018
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The chart below shows the “best fit” linear 
transformation of the daily average options-implied 
Election Variance versus the implied variances of the 
House and Senate forecasts from FiveThirtyEight as 
well as our combined variance average. We believe the 
fit in late October may have been affected by short-
term dynamics of the options markets as investors 
moved from the soon-to-expire October options into 
November options to hold any hedging or speculative 
positions.

The option mean variance is a linear transformation of average options election 
variance to fit the combined FiveThirtyEight implied election variance series. The rela-
tionship between the daily average options-implied Election Variance compared to the 
combined variance from FiveThirtyEight’s forecasts has a R2 = 0.59, t-statistic= 7.13, 
and p-value < 0.01. The relationship with the Senate forecast alone has R2 = 0.39, 
t-statistic =  4.98, and p-value < 0.01. The relationship with the House forecast alone 
has R2 = 0.42, t-statistic = 4.07, and p-value < 0.01. The t-statistics and p-values are 
all based on Newey-West (1987) robust standard error estimates accounting for 10 
days’ potential lags.

Although the Election Variance estimates show a 
statistically significant relationship over time, we also 
want to make sure that, in addition to their levels, the 
changes in both series over time are meaningfully 
related. This can provide more confidence that both the 
FiveThirtyEight implied variance and the options implied 
variance are reacting in similar fashion to fundamental 
news. As the FiveThirtyEight forecasts are smoothed 

R2 = 0.42 ; t-statistic = 5.01; p-value < .001, based on Newey-West (1987) robust 
standard error estimates accounting for 10 days’ potential lags

over time to avoid overreaction to new polls and data, 
we chose to look at ten-day changes in each series to 
allow for some lead-lag effects when forward-looking 
views on election risk are incorporated to both series.⁵

CONCLUSION

Although it seems reasonable to expect that options 
prices incorporate the risk of known events such as 
elections, we believe that the strength of the results 
above are somewhat surprising. This methodology for 
extracting the uncertainty of future events deserves 
further analysis, especially to see if we can disentangle 
the impact of an election’s uncertainty (i.e., how close 
to a toss-up it is) from the “importance” of an election. 
Measures of party polarization⁶ or sentiment of 
election-related news might be relevant to the size of 
elections’ impact on security prices and risk.

While this initial analysis appears promising, we look 
forward to further expanding our analysis of different 
elections and political events to see if the effects found 
in this Street View are robust.
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2018 Election Implied Variance Estimates

2018 Election: 10-Day Changes in Implied Variance Estimates

5   The relationship is also statistically significant when we looked at five-day changes 
for each series.
6  One interesting dataset to explore would be the DW-NOMINATE scores for US 
legislators published by Jeffrey Lewis and others at voteview.com
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APPENDIX

Event-Related Variance Estimation Methodology 

For each of the ETFs, we build the estimate of Implied Election Variance on a daily basis using prices to options expiring on 
three key dates around the election period⁷: 

1. BE (Before Election): The last option to expire before the election date
2. AE (After Election): The first option to expire after the election date
3. Latest: The option that expires immediately after option AE

We estimate the abnormal variance shock attributable to the election by calculating each ETF’s options’ excess variance in 
the election period, which we define as the average implied variance during the election period (estimated as a time-weighted 
difference of the implied variances of options expiring at BE and  AE) minus the average implied variance during the non-
election period (estimated as a time-weighted average of the implied variances of options expiring at BE, AE and Latest).  We 
estimate the implied variance measure for puts and calls separately. The implied variances are computed as an equal-weighted 
average of implied variances of all the options (for the strikes and expiries considered) for an ETF.

The jump variance for the known event may be estimated as σ2Jump = σ2BE,AE - σ2Avg , where

On any given day, t, σ2BE, σ2AE and σ2Latest are the (daily) implied variances for the 3 options BE, AE and Latest defined above, and 
T0,BE , T0,AE and T0,Latest are the number of days to expiry for the options BE, AE and Latest from the day t.
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7  For the 2018 election the period spans from May 1, 2018 to October 18, 2018.

σ2BE,AE = ( σ2AE * T0,AE - σ2BE  * T0,BE ) / ( T0,AE - T0,BE )
σ2Avg = ( σ2BE  * T0,BE + σ2AE,Latest * (T0,Latest - T0,AE )) / ( T0,BE + ( T0,Latest - T0,AE ))

σ2AE,Latest =  ( σ2Latest * T0,Latest - σ2AE  * T0,AE ) / ( T0,Latest - T0,AE )
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IMPORTANT DISCLAIMER AND DISCLOSURE INFORMATION

This report is prepared and circulated for informational and educational purposes only and is not an offer to sell or the solicitation of an offer to buy any 

securities or other instruments. The information contained herein is not intended to provide, and should not be relied upon for investment, accounting, 

legal or tax advice. This document does not purport to advise you personally concerning the nature, potential, value or suitability of any particular sector, 

geographic region, security, portfolio of securities, transaction, investment strategy or other matter. No consideration has been given to the specific 

investment needs or risk-tolerances of any recipient. The recipient is reminded that an investment in any security is subject to a number of risks including 

the risk of a total loss of capital, and that discussion herein does not contain a list or description of relevant risk factors. As always, past performance is no 

guarantee of future results. The recipient hereof should make an independent investigation of the information described herein, including consulting its own 

tax, legal, accounting and other advisors about the matters discussed herein. This report does not constitute any form of invitation or inducement by Two 

Sigma to engage in investment activity. 

The views expressed herein are not necessarily the views of Two Sigma Investments, LP or any of its affiliates (collectively, “Two Sigma”), and may be derived 

from the Two Sigma Alpha Capture system (the “Alpha Capture System”), which gathers inputs from sell-side contributors (not analysts) to the Alpha Capture 

System who receive compensation for their participation, as further described in the section titled “Brief Explanation of the Data” (page 1 hereof) and the 

document titled “Overview of the Two Sigma Alpha Capture System”. Such views (i) may be historic or forward-looking in nature, (ii) may reflect significant 

assumptions and subjective judgments of the contributors to the Alpha Capture System as well as, in some instances, the authors of this report, and (iii) 

are subject to change without notice. Two Sigma may have market views or opinions that materially differ from those discussed, and may have a significant 

financial interest in (or against) one or more of such positions or theses. In some circumstances, this report may employ data derived from third-party 

sources. No representation is made as to the accuracy of such information and the use of such information in no way implies an endorsement of the source 

of such information or its validity. 

This report may include certain statements and projections regarding the anticipated future performance of various securities, sectors, geographic regions 

or of the Alpha Capture System generally. These forward-looking statements are inherently subject to significant business, economic and competitive 

uncertainties and contingencies, many of which are beyond our control. In addition, these forward-looking statements are subject to assumptions with 

respect to future business strategies and decisions that are subject to change. Factors which could cause actual results to differ materially from those 

anticipated include, but are not limited to: competitive and general business, economic, market and political conditions in the United States and abroad from 

those expected; changes in the legal, regulatory and legislative environments in the markets in which Two Sigma operates; and the ability of management to 

effectively implement certain strategies. Words like “believe,” “expect,” “anticipate,” “promise,” “plan,” and other expressions or words of similar meanings, as 

well as future or conditional verbs such as “will,” “would,” “should,” “could,” or “may” are generally intended to identify forward-looking statements. 

Two Sigma makes no representations, express or implied, regarding the accuracy or completeness of this information, and the recipient accepts all risks in 

relying on this report for any purpose whatsoever. This report is being furnished to the recipient on a confidential basis and is not intended for public use 

or distribution. By accepting this report, the recipient agrees to keep confidential the existence of this report and the information contained herein. The 

recipient should not disclose, reproduce, distribute or otherwise make available the existence of and/or all or any portion of the information contained 

herein to any other person (other than its employees, officers and advisors on a need-to-know basis, whom the recipient will cause to keep the information 

confidential) without Two Sigma’s prior written consent. This report shall remain the property of Two Sigma and Two Sigma reserves the right to require the 

return of this report at any time. 

Some of the images, logos or other material used herein may be protected by copyright and/or trademark. If so, such copyrights and/or trademarks are most 

likely owned by the entity that created the material and are used purely for identification and comment as fair use under international copyright and/or 

trademark laws. Use of such image, copyright or trademark does not imply any association with such organization (or endorsement of such organization) by 

Two Sigma, nor vice versa.
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