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Implied volatility is more than just a barometer for an investor’s outlook of the equity
market. In recent years, implied volatility has emerged as an important asset class.
Exchange traded securities enable investors to access implied volatility easily—either to
generate alpha or to hedge potential market risk. However, investors should understand
the distinct characteristics of the popular volatility indices and products available in the
marketplace before taking the plunge. In this paper, we will focus on two major implied
®
volatility indices: the CBOE Volatility Index (VIX) and the S&P 500 VIX Short-Term
Futures Index. We will also illustrate the difference between the spot VIX and VIX futures
markets.

History of VIX
The concept of a volatility index dates back to 1987, when Professor Menachem Brenner
and Professor Dan Galai designed the Sigma Index as an underlying asset for futures
and options. On Jan. 19, 1993, the Chicago Board Options Exchange (CBOE)
announced the launch of real-time reporting of the CBOE Volatility Index or VIX.
Professor Robert Whaley developed the formula, and the calculation was based on the
S&P 100 Index option prices. Ten years later, working with Goldman Sachs, the CBOE
changed the VIX calculation methodology and the underlying securities used to calculate
VIX. The new methodology is based on the variance swap model, and the calculation
now uses S&P 500 Index options. For more information on this model, please refer to the
whitepaper.
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VIX is a popular measure of the implied volatility of S&P 500 index options. It represents
the market’s expectation of stock market volatility over the next 30 days. To calculate
volatility, the index first takes as inputs the current market prices for all out-of-the-money
S&P 500 calls and puts for the first and second month expirations. It then calculates the
square root of the risk-neutral expectation of S&P 500 variance over the next 30 calendar
days. The VIX is then quoted as an annualized standard deviation in percentage points.

Research of volatility shows that VIX hits its highest levels during periods of market turbulence;
hence VIX is often referred to as the “investor fear gauge.” It is often seen as a diversification tool
in a broad equity portfolio, especially when volatility tends to be more of a concern.
It is not possible to trade the spot VIX. Instead, investors take a position on the VIX
through the use of VIX derivatives. In March 2004 and February 2006, the CBOE
introduced futures and options based on the VIX. In January 2009, S&P Dow Jones
Indices launched the S&P 500 VIX Futures Index Series. A variety of popular exchange
traded products linked to these indices offer broad market access to volatility trading.
The S&P 500 VIX Short-Term Futures Index measures the return from a rolling long
position in the first- and second-month VIX futures contracts. It maintains a constant onemonth maturity by rolling continuously throughout each month from the first-month VIX
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futures into the second-month VIX futures contract. Exchange traded products linked to
this index are among the most popular trading vehicles based on VIX.

Characteristics of VIX Spot and Futures
Similar to other spot-futures markets, the VIX futures and spot indices are closely related
but have differences. Since Dec. 20, 2005, the S&P 500 VIX Short-Term Futures Index
has been highly correlated with VIX (88.15% correlation). The index, however, does not
track the VIX perfectly due to the distinct characteristics of the futures market.

Correlation With the Equity Market
Both the VIX spot and futures markets are negatively correlated with the S&P 500. Since
Dec. 20, 2005, the S&P VIX Short-Term Futures Index has a correlation of -76.43% with
the S&P 500, which explains how it can be seen as a hedge to potential market risk. In
particular, when the equity market drops significantly, VIX tends to move up in both the
spot and futures markets (See Exhibits 1 and 2).
Exhibit 1: Correlation with the S&P 500 Index
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Source: S&P Dow Jones Indices. Data from Dec. 20, 2005 – Dec. 31, 2013. Charts are provided for illustrative
purposes. Past performance is no guarantee of future results. This chart may reflect hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
Exhibit 2: Probability of VIX Spot and Futures Rises Given a Drop in the S&P 500
S&P 500 Daily Returns (%)
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Source: S&P Dow Jones Indices. Data from Dec. 20, 2005 – Dec. 31, 2013. Charts are provided for illustrative
purposes. Past performance is no guarantee of future results. This chart may reflect hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
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Beta of VIX Futures
While futures markets tend to move together with the corresponding spot price, they tend
to move in smaller increments. A shock in the spot market is usually muted in the futures
market, and the VIX futures market is no exception. Exhibit 3 shows the daily returns of
the VIX spot and futures markets on the 10 trading days with the biggest market drops
since Dec. 20, 2005. Historically the S&P 500 VIX Short-Term Futures Index has a beta
of 48.78% with the VIX spot, meaning it tracks about half of the spot movement on a daily
basis.
Exhibit 3: Daily Returns of VIX Spot and Futures During the 10-Biggest Market Drops
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Source: S&P Dow Jones Indices. Data from Dec. 20, 2005 – Dec. 31, 2013 Charts are provided for illustrative
purposes. Past performance is no guarantee of future results. This chart may reflect hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.

Roll Cost of VIX Futures
All futures have fixed expiration dates. As a result, the S&P 500 VIX Short-Term Futures
index has to roll from the first month futures contract to the second-month futures contract
before the first-month contract expires. This roll process contributes to the daily return of
the futures index. When the market is in contango, longer-term futures are more
expensive than shorter-term ones and a roll cost is incurred. Conversely, when the
market is in backwardation, longer-term futures are cheaper than shorter-term futures,
and the roll generates profit.
As with other futures-based indices, total return of the S&P 500 VIX Short-Term Futures
Index can be broken into three components: return from the spot movement (spot yield),
interest collected from the cash collateral (collateral yield) and the profit or loss from
rolling to the next contract (roll yield). Exhibit 4 shows the decomposition of the monthly
total returns of the S&P 500 VIX Short-Term Futures Index. Although the spot yield
dominates in terms of magnitude, the roll yield effect is prominent. Since December
2005, in 80 out of 96 months (83.33%) the VIX futures market was in contango and
generated a negative roll yield. Despite its small magnitude relative to the spot yield on a
monthly basis, the accumulated roll yield has created a significant performance drag for
the S&P 500 VIX Short-Term Futures Index (see Exhibit 5). VIX spot exhibits a meanreverting return pattern, while the S&P 500 VIX Short-Term Futures Index trends down
over the long term.
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Exhibit 4: Decomposition of S&P 500 VIX Short-Term Futures Index Total Return
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Source: S&P Dow Jones Indices. Data from Dec. 20, 2005 – Dec. 31, 2013. Charts are provided for illustrative
purposes. Past performance is no guarantee of future results. This chart may reflect hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.

Exhibit 5: Performance History
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Source: S&P Dow Jones Indices. Index values are normalized to 100. Data from Dec. 20, 2005 – Dec. 31,
2013. Charts are provided for illustrative purposes. Past performance is no guarantee of future results. This
chart may reflect hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.

Key Takeaways
Both spot VIX and VIX futures are negatively correlated to the equity market. Investors
use VIX’s derivatives, including futures, to hedge market risk. However, VIX futures
contracts do not track spot VIX perfectly. As such, investors should be aware of the
distinct characteristics and limitations of using futures products as a hedge to their equity
exposure. Since the S&P 500 VIX Short-Term Futures Index only tracks approximately
half of the spot movement, it is important for investors to consider their appropriate hedge
ratio. It should also be noted that the cost of rolling from the first-month futures to the
second-month creates a long-term performance drag in the S&P 500 VIX Short-Term
Futures Index. It is therefore worth noting that using the index as a long-term hedge can
be generally expensive.
Practice Essentials® series is a curriculum-based, educational program covering selected financial markets,
asset classes and indexing concepts.
www.spdji.com
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Performance Disclosure
The S&P 500 VIX Short Term Futures Index was launched Jan. 22, 2009 at market close. All information presented
prior to the Launch Date is back-tested. Back-tested performance is not actual performance, but is hypothetical. The
back-test calculations are based on the same methodology that was in effect when the index was officially launched.
Complete index methodology details are available at www.spdji.com.
S&P Dow Jones Indices defines various dates to assist our clients in providing transparency on their products. The
First Value Date is the first day for which there is a calculated value (either live or back-tested) for a given index. The
Base Date is the date at which the Index is set at a fixed value for calculation purposes. The Launch Date designates
the date upon which the values of an index are first considered live; index values provided for any date or time period
prior to the index’s Launch Date are considered back-tested. S&P Dow Jones Indices defines the Launch Date as the
date by which the values of an index are known to have been released to the public, for example via the company’s
public Web site or its datafeed to external parties. For Dow Jones branded indices introduced prior to July 31, 2013,
the Launch Date (which prior to July 31, 2013, was termed “Date of Introduction”) is set at a date upon which no further
changes were permitted to be made to the index methodology, but that may have been prior to the Index’s public
release date.
Past performance is not an indication of future results. Prospective application of the methodology used to construct
the S&P Global Infrastructure Index, the S&P Emerging Markets Infrastructure Index, the Dow Jones Brookfield Global
Infrastructure Index, and the Dow Jones Brookfield Emerging Markets Infrastructure Index may not result in
performance commensurate with the back-test returns shown. The back-test period does not necessarily correspond
to the entire available history of the index. Please refer to the methodology paper for the index, available at
www.spdji.com for more details about the index, including the manner in which it is rebalanced, the timing of such
rebalancing, criteria for additions and deletions, as well as all index calculations. It is not possible to invest directly in
an Index.
Another limitation of back-tested hypothetical information is that generally the back-tested calculation is prepared with
the benefit of hindsight. Back-tested data reflect the application of the index methodology and selection of index
constituents in hindsight. No hypothetical record can completely account for the impact of financial risk in actual
trading. For example, there are numerous factors related to the equities (or fixed income, or commodities) markets in
general which cannot be, and have not been accounted for in the preparation of the index information set forth, all of
which can affect actual performance.
The index returns shown do not represent the results of actual trading of investor assets. S&P/Dow Jones Indices LLC
maintains the indices and calculates the index levels and performance shown or discussed, but does not manage
actual assets. Index returns do not reflect payment of any sales charges or fees an investor would pay to purchase the
securities they represent. The imposition of these fees and charges would cause actual and back-tested performance
to be lower than the performance shown. In a simple example, if an index returned 10% on a US $100,000 investment
for a 12-month period (or US$ 10,000) and an actual asset-based fee of 1.5% were imposed at the end of the period
on the investment plus accrued interest (or US$ 1,650), the net return would be 8.35% (or US$ 8,350) for the year.
Over 3 years, an annual 1.5% fee taken at year end with an assumed 10% return per year would result in a cumulative
gross return of 33.10%, a total fee of US$ 5,375, and a cumulative net return of 27.2% (or US$ 27,200).
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Disclaimer
Copyright © 2014 by S&P Dow Jones Indices LLC, a subsidiary of McGraw Hill Financial, Inc. and/or its affiliates. All
rights reserved. Standard & Poor’s, S&P and S&P 500 are registered trademarks of Standard & Poor’s Financial
Services LLC (“S&P”), a subsidiary of McGraw Hill Financial, Inc. Dow Jones is a registered trademark of Dow Jones
Trademark Holdings LLC (“Dow Jones”). Trademarks have been licensed to S&P Dow Jones Indices LLC.
Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This
document does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, Dow Jones, S&P
or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary licenses. All information
provided by S&P Dow Jones Indices is impersonal and not tailored to the needs of any person, entity or group of
persons. S&P Dow Jones Indices receives compensation in connection with licensing its indices to third parties. Past
performance of an index is not a guarantee of future results
It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through
investable instruments based on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or
manage any investment fund or other investment vehicle that is offered by third parties and that seeks to provide an
investment return based on the performance of any index. S&P Dow Jones Indices makes no assurance that
investment products based on the index will accurately track index performance or provide positive investment returns.
S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation
regarding the advisability of investing in any such investment fund or other investment vehicle. A decision to invest in
any such investment fund or other investment vehicle should not be made in reliance on any of the statements set forth
in this document. Prospective investors are advised to make an investment in any such fund or other vehicle only after
carefully considering the risks associated with investing in such funds, as detailed in an offering memorandum or
similar document that is prepared by or on behalf of the issuer of the investment fund or other investment vehicle. S&P
Dow Jones Indices LLC is not a tax advisor. A tax advisor should be consulted to evaluate the impact of any taxexempt securities on portfolios and the tax consequences of making any particular investment decision. Inclusion of a
security within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold such security, nor is it
considered to be investment advice.
These materials have been prepared solely for informational purposes based upon information generally available to
the public from sources believed to be reliable. No content contained in these materials (including index data, ratings,
credit-related analyses and data, model, software or other application or output therefrom) or any part thereof (Content)
may be modified, reverse-engineered, reproduced or distributed in any form by any means, or stored in a database or
retrieval system, without the prior written permission of S&P Dow Jones Indices. The Content shall not be used for any
unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data providers and licensors
(collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness, timeliness or availability
of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the
cause, for the results obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS.
S&P DOW JONES INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE
CONTENT’S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY
SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any
party for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs,
expenses, legal fees, or losses (including, without limitation, lost income or lost profits and opportunity costs) in
connection with any use of the Content even if advised of the possibility of such damages.
To the extent that regulatory authorities allow a rating agency to acknowledge in one jurisdiction a rating issued in
another jurisdiction for certain regulatory purposes, S&P Ratings Services reserves the right to assign, withdraw or
suspend such acknowledgement at any time and in its sole discretion. S&P Dow Jones Indices, including S&P Ratings
Services disclaim any duty whatsoever arising out of the assignment, withdrawal or suspension of an
acknowledgement as well as any liability for any damage alleged to have been suffered on account thereof.
Affiliates of S&P Dow Jones Indices LLC may receive compensation for its ratings and certain credit-related analyses,
normally from issuers or underwriters of securities or from obligors. Such affiliates of S&P Dow Jones Indices LLC
reserve the right to disseminate its opinions and analyses. Public ratings and analyses from S&P Ratings Services are
made available on its Web sites, www.standardandpoors.com (free of charge), and www.ratingsdirect.com and
www.globalcreditportal.com (subscription), and may be distributed through other means, including via S&P Rating
Services publications and third-party redistributors. Additional information about our ratings fees is available at
www.standardandpoors.com/usratingsfees.
S&P Dow Jones Indices keeps certain activities of its business units separate from each other in order to preserve the
independence and objectivity of their respective activities. As a result, certain business units of S&P Dow Jones Indices
may have information that is not available to other business units. S&P Dow Jones Indices has established policies and
procedures to maintain the confidentiality of certain non-public information received in connection with each analytical
process.
In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including
issuers of securities, investment advisers, broker-dealers, investment banks, other financial institutions and financial
intermediaries, and accordingly may receive fees or other economic benefits from those organizations, including
organizations whose securities or services they may recommend, rate, include in model portfolios, evaluate or
otherwise address.
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