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CBOE Volatility Index® (VIX®)

= Since 1993 a premier barometer of investor sentiment and market
volatility.
= In Sept. 2003 new VIX methodology.

= Implied volatility index -- measures the market's expectation of 30-
day volatility implicit in the prices of near-term S&P 500 (SPX)
options. VIX is quoted in percentage points, just like the standard
deviation of a rate of return, e.g. 23.26.

= The SPX options used in the VIX calculation are —

= O-T-M puts and call covering the entire range of strike prices
(the “ volatility skew”)

= From the nearby and next-to-nearby expiration months for a
constant 30-day volatility measure

= VIX futures in 2004 and VIX options in 2006, with settlement date
on Wednesday (30 days before SPX expiration)

. Wwww.cboe.com/VIX




Why Trade Volatility?

= Negative correlation to most equity indexes
= Positive correlation to credit prices
= Efficient way to manage unwanted market risk

= Unigue properties of volatility create trading
opportunities

= Historical difference between realized and implied
volatility

= Volatility Term Structure
= High Volatility of Volatility



CBOE Volatility Index (VIX)

VIX® and S&P 500® Indexes
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High and Low Daily Closing Prices for Annual Time Periods
1990 1991 1992 1993 1994 1995 19% 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
VICHIGH 36.47 3620 2051 1730 2387 1574 2199 3820 4574 3298 3349 4374 4508 3469 2158 1774 12381 3109 380.86
VICLOW 1472 1395 1151 931 994 10.36 1200 17.09 1623 1742 1653 1876 1740 1558 1123 1023 990 9.89 16.30
Sources: CBOE, Bloomberg and S&P 4




Negative Correlations

Negative Correlations

 -0.76 I I I I
] -0.83 -0.82 -0.85 -0.84

2004 2005 2006 2007 2008

Correlation of Daily Returns for VIX vs. S&P 500
Sources: CBOE and Bloomberg




% Change in Prices on 27 Feb. 2007

S&P 500 (SPX) -3.5%

VIX Nov '07 Futures 3.2%

VIX Mar '07 Futures ¥ 29.5%

VIX Spot Index W 64.2%

VIX May '07 15.0 Calls W 77.3%

VIX March '07 15.0 Calls — 483.3%




High Volatility of Volatility

High Volatility of Volatility
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Records for VIX in 2008

The CBOE Volatility Index® (VIX®) now has 19 years of price history, and in 2008 several new records were set
for VIX and other CBOE index products, including the following --

= 1. Highest VIX Level. The VIX Index reached its all-time intraday high of 89.53 on October 24, 2008.
(Prior to 2008, the highest VIX level was 49.53 on October 8, 1998.)

= 2. Highest Daily Closing VIX Level. The VIX Index closed at a record 80.86 on November 20, 2008.
(The highest daily closing VIX price in previous years was 45.74 on October 8, 1998.)

= 3. Highest Premiums for Index Options Strategy. On November 21, 2008 the CBOE S&P 500 BuyWrite
Index (BXM) generated a record high 8.1% gross monthly premium. The highest BXM gross monthly
premium generated in the previous twenty calendar years was 4.4% on September 21, 2001.

= 4. Highest Average Level. The VIX Index had its highest average daily closing price of 32.65 for the year
of 2008, surpassing its previous high average daily closing price of 27.3 in 2002.

= 5. Sustained High Volatility. The VIX Index closed above 50 on fifty trading days in 2008. (The VIX had
never reached 50 before 2008.)

= 6. Record Volatility of Volatility. The VIX Index had daily movements of 10 percent or more (up or
down) on a record high 45 days in 2008 (the previous record was 42 days in 2007).

www.cboe.com/VIX



VIX and VXV Since Sept. 2008
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News Clip Barron’s 21st July 2008

m ... the current financial crisis has made CBOE's VIX a
market darling ...

= ... In May, the Mumbai-based National Stock Exchange
licensed VIX to create India VIX. CBOE also has
agreements with the Taiwan Futures Exchange, Germany's
Eurex, and Euronext. VIX indexes will be listed on
London's FTSE 100, Amsterdam Exchange Index (AEX),
France's CAC 40 and Belgium's BEL20 Index. ...

= Last week, VIX was applied to crude oil, marking the start
of a series of non-stock VIX indexes. By year's end, CBOE
will introduce VIX indexes on gold, foreign currencies ...”
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Worldwide Indexes
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CBOE Performance Benchmark Indexes

Ticker Introduced  pata beginning Website
CBOE S&P B XMsM 2002
500 Bunrite June 30, 1986 www.cboe.com/BXM
CBOE S&P 500 SM 2006
2%OTM BuyWrite BXY June 1, 1988 www.cboe.com/BXY
CcBOE Russell SM 2006
2000 Buywrite B XR Dec. 29, 2000 www.cboe.com/BXR
CBOE DJIA SM 2005
BuyWrite B XD Oct. 16, 1997 www.cboe.com/BXD
CBOE SM 2005
NASDAQ-100 B XN Dec. 30, 1994 www.cboe.com/BXN
BuyWrite
CBOE S&P 500 CL LSM 2008 June 30, 1986 www.cboe.com/CLL
95-110 Collar
CBOE S&P 500 SM 2007 June 30, 1986 www.cboe.com/PUT
PutWrite PUT

Bloomberg provides historical data for all seven indexes.
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Indexes Since Mid-1986
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Annualized Returns

PUT - CBOE S&P 500

0
PutWrite Index 9.7%
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Annualized

Standard Deviation

of Monthly Returns
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Source of Returns- Sell “Rich” Options

From: Paper by Goldman Sachs. "Finding Alpha via Covered Index Writing," Einancial Analysts Journal.
(September/October 2006).

Figure 5. S&P 500 ATM One-Month Option: Implied vs. Realized Volatility
Spread, 1 January 1990 to 31 October 2005
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Nete: The average spread was 24 percentage points; the median, 2.7 percentage points.
Sowrce: Goldman Sachs,
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BXM Gross Premium 2o and
VIX on Expiration Fridays

= BXM Premium as a % of S&P 500
0 _
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Please note that the net monthly returns usually are less than the gross premium received.
www.cboe.com/BXM
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Key Specifications - VIXe Futures and Options

Futures Options

Exchange CFE CBOE
Ticker VX VIX
Multiplier $1,000 (and $100 in March 2009) $100
Last Day of Trading Generally on Tuesday, the day before expiration date.
Expiration Date Generally on Wednesday 30 days prior to the 3rd Friday of

calendar month immediately following the expiring month.
Trading Hours 8:30 a.m. — 3:15 p.m. Chicago Time
Avg. Daily Volume 4,589 102,560
in 2008
Open Interest 11,238 555,832
(Dec 31, 2008)
Launch Date March 26, 2004 Feb. 24, 2006

18



Sample VIX Strategies*

Investors who are Bullish on VIX, and Bearish on stocks might consider —
= Long VIX Call Options
= Long VIX Call Spreads
= Short VIX Put Credit Spreads
= Long VIX Futures

Investors who are Bearish on VIX, and Bullish on stocks might consider —
= Long VIX Put Options
= Long VIX Put Spreads
= Short VIX Call Credit Spreads
= Short VIX Futures

* Caution — sometimes VIX and stock prices move in the same direction.
Please visit www.cboe.com/VIX for more information about prices and
strategies.
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VIX Spot and Futures in 2008

% change owver 101-trading-day period below -
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VIX Spot, Futures & Options in Feb.-Mar. 2007

On Feb. 27 the S&P 500 fell by 3.5%, the VIX Index rose 64%,
and VIX Mar. 07 futures were up 29.5%.
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% Change in Prices on 27 Feb. 2007

S&P 500 (SPX) -3.5%

VIX Nov '07 Futures 3.2%

VIX Mar '07 Futures ¥ 29.5%

VIX Spot Index W 64.2%

VIX May '07 15.0 Calls W 77.3%

VIX March '07 15.0 Calls — 483.3%
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VIX Term Structure

The VIX Term Structure is a representation of SPX option implied volatility that involves applying the VIX formula to
particular SPX option expirations to construct a term structure for fair variance. Below is a chart of the VIX Term
Structure on Monday, February 23, 2009. The green line represents the VIX Term Structure data calculated using SPX
option offer prices, the blue and red lines represent term structure data calculated using SPX option bid and mid-quote
prices, respectively. See www.cboe.com/VIX for updates
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VIX Options — Bloomberg Options Monitor on Feb. 25, 2009
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Add Long VIX Futures to a “Traditional” Portfolio

With a 10% allocation to VIX futures, the portfolio’s standard deviation was reduced by about 56%

Hficient Frontier Stock/ Bond/ Alte matives Portfolio with VIX Futures
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Portfolio Diversification During the 2008 Financial Crisis”
by Edward Szado, CFA, University of Massachusetts o5



Add Long VIX ATM Calls to a “Traditional” Portfolio

With a 1% allocation to long VIX calls, the portfolio’s standard deviation was reduced by about 14%

Hficient Frontier Stock/ Bond/ Alte rnatives with ATM VIX Calls
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Add S&P 500 (SPX) Puts to a “Traditional” Portfolio

With a 20% allocation to long O-T-M SPX puts, the portfolio’s standard deviation was reduced by about 14%

Hficient Frontier Stock/ Bond/ Alte rnatives with "25%0OTM" SPXPuts

0.0% T T T

/ 100% Stock/ Bond/ Alt. Portfolio

-10.0% /
£20.0%
2 /
230.0%
©
[<B]
8 /
=40.0% /
>
C
£50.0% /
-60.0% /

-70.0%

-80.0%

-90.0%
80% Stock/ Bond/ Alt. Portfolio, 20%"25% OTM" SPXPuts

-100.0%

8%

9%
10%
11%
12%
13%
14%

Annualized Standard Deviation

(March 2006 — December 2008)
Draft from a forthcoming 2009 paper
“VIX Futures and Options — A Case Study of Portfolio Diversification During the 2008 Financial Crisis”
by Edward Szado, CFA, University of Massachusetts 27



Options involve risk and are not suitable for all investors. Prior to buying or selling an option, a person must receive a copy

of Characteristics and Risks of Standardized Options (the “ODD”). The ODD and supporting documentation for any
claims, comparisons, recommendations, statistics or other technical data in these materials are available by calling 1-888-
OPTIONS, or contacting CBOE at www.cboe.com/Contact. The information in these materials is provided solely for
general education and information purposes and therefore should not be considered complete, precise, or current. Many
of the matters discussed are subject to detailed rules, regulations, and statutory provisions which should be referred to for
additional detail and are subject to changes that may not be reflected in these materials. No statement within this material
should be construed as a recommendation to buy or sell a security or to provide investment advice. The CBOE S&P 500
BuyWrite Index (BXMSM), CBOE S&P 500 2% OTM BuyWrite Index (BXYSM), CBOE DJIA BuyWrite Index (BXDSM),
CBOE Russell 2000 BuyWrite Index (BXRSM) and CBOE NASDAQ-100 BuyWrite Index (BXNSM) (the “Indexes”) are
designed to represent proposed hypothetical buy-write strategies. Like many passive benchmarks, the Indexes do not
take into account significant factors such as transaction costs and taxes. Transaction costs and taxes for a buy-write
strategy could be significantly higher than transaction costs for a passive strategy of buying-and-holding stocks. Investors
attempting to replicate the Indexes should discuss with their brokers possible timing and liquidity issues. Past performance
does not guarantee future results. These materials contain comparisons, assertions, and conclusions regarding the
performance of indexes based on backtesting, i.e., calculations of how the indexes might have performed in the past if
they had existed. Backtested performance information is purely hypothetical and is provided in this document solely for
informational purposes. The methodology of the Indexes is owned by Chicago Board Options Exchange, Incorporated
(CBOE) may be covered by one or more patents or pending patent applications. Standard & Poor's®, S&P®, and S&P
500® are registered trademarks of The McGraw-Hill Companies, Inc. and are licensed for use by CBOE. "Dow Jones",
"The Dow", "DJIA" and “Dow Jones Industrial Average” are trademarks of Dow Jones & Company, Inc. and have been
licensed for use for certain purposes by CBOE. CBOE's options based on Dow Jones indexes and financial products
based on the CBOE DJIA BuyWrite Index are not sponsored, endorsed, marketed or promoted by Dow Jones and Dow
Jones makes no representations regarding the advisability of investing in such products. Nasdaq®, Nasdag-100®, and
Nasdag-100 Index®, are trademarks of The Nasdaq Stock Market, Inc. (which with its affiliates is referred to as the
"Corporations") and are licensed for use by CBOE. The CBOE NASDAQ-100 BuyWrite Index (the "BXN Index") is not
derived, maintained, published, calculated or disseminated by the Corporations. CBOE Volatility Index®, VIX®, CBOE®
and Chicago Board Options Exchange® are registered trademarks and BXM, BXD, BXN and BXY are servicemarks of
CBOE. Copyright © 2009 Chicago Board Options Exchange, Incorporated. All Rights Reserved.
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