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Introduction

In 1993, the Chicago Board Options Exchange (CBOE") introduced the CBOE Volatility
Index, VIX®, which was originally designed to measure the market’s expectation of 30-
day volatility implied by the at-the-money S&P 100® Index (OEX™) option prices. Ten
years later, in 2003, VIX was updated to reflect a new way to measure expected
volatility, one that continues to be widely used by financial theorists, risk managers and
volatility traders alike. The new VIX is based on the S&P 500" (SPX*™), the core index
for U.S. equities, and estimates the expected volatility by averaging the weighted prices
of SPX puts and calls over a wide range of strike prices. By supplying a script for
replicating volatility exposure with a portfolio of SPX options, this new methodology
transformed VIX from an abstract concept into a practical standard for trading and
hedging volatility.

The new VIX' methodology is considered by many to be the world’s premier barometer
of investor sentiment and market volatility.

The S&P/TSX 60 VIX is a measure of market expectations of near-term volatility
conveyed by S&P/TSX 60 stock index option prices.

Highlights

The S&P*/TSX" 60 VIX" seeks to measure the 30-day implied volatility of the Canadian
stock market, using S&P/TSX 60 index options.

VIX has negative correlations to the stock market historically and is considered a useful
tool to hedge the potential downturn of the broad equity market. While equity options
have various expirations, the VIX indicates the implied volatility of the fixed 30-day
period.

The S&P/TSX 60 VIX (TSX VIX) approximates the 30-day volatility that is implied by
the near-term and next-term options.

' The VIX® methodology is the property of the Chicago Board Options Exchange ("CBOE"). CBOE has
granted Standard & Poor’s Financial Services LLC ("S&P"), a license to use the VIX methodology to
create the S&P/TSX 60 VIX Index.
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Index Construction

Approaches

The S&P/TSX 60 VIX is derived from the near-term and next-term options on the
S&P/TSX 60. To minimize the pricing anomalies on the expiring options during the last a
few trading days, options roll to the next-term and third-term five (5) calendar days prior
to expiration. The CORRA (Canadian Overnight Repo Rate) and the CDOR (Canadian
Dealer Offered Rate) 1-month, 2-month and 3-month rates are used to interpolate the risk
free rates of each maturity.

Deriving VIX from Near-term and Next-term Options

The TSX VIX generally uses put and call options in the two nearest-term expiration
months in order to bracket a 30-day calendar period.

However, within five (5) calendar days prior to expiration, the TSX VIX rolls to the
second and third contract months in order to minimize pricing anomalies that might occur

close to options expiration.

For each maturity, put and call options are used to calculate the implied volatility. The
detailed calculation is described in the next section.

We interpolate the near-term volatility, o;, and the next-term volatility, o,, to arrive at a
single value, o, with a constant maturity of 30 days to expiration. TSX VIX is derived by

taking o (the square root of °) and multiplying by 100.

VIX =0 *100
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where:

o= 30-day implied volatility

(1)

o;= Near-term volatility derived from the near-term options (see formula 5)
0,= Next-term volatility derived from the next-term options (see formula 5)
N, = Number of days in one year

N,,= Number of days in one month
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T, = Time to expiration (in years) of the near-term options

T,= Time to expiration (in years) of the next-term options

Nr; = Number of days between the current day and the expiration date of the near-
term options

Nr; = Number of days between the current day and the expiration date of the next-
term options.

Calculating Time to Maturity

The time to maturity (7) is measured in years. It consists of three parts:

N, = Fractional number of days remaining until midnight of the current day
N,=Number of days between the current day and the settlement day

N;= Fractional number of days from midnight of the day prior to expiry to the
settlement time on the expiry date

_ minutes remaining until midnight of the current day
e 24%*60

N

_ minutes from midnight to settlement time on expiry
o 24%60

N
2

N,=N,+N,+N,

where:
N, = Number of days in one year
Nr= Number of days until option expiration

Calendar days are used in all day count calculations.
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Interpolating Risk Free Rates

We use the CORRA (R,,), CDOR 1-month rate (R;,,), and CDOR 2-month rate (R;,,) to
interpolate the risk free rates used in the near-term (R;) and next-term (R;).

N' Nlm - NT NT - Non
RI = . ]:mRan : + ];mRIm :

NT1 N] m Non Nl m Non

N NZm_NT NT _N1m
RZ = . 7—;m]elm ? + ]—;)71R2m ?

NT2 N2m - N]m N2m - N]m

R;= Near-term risk free rate

3)

where:

R,= Next-term risk free rate
R,,= CORRA rate

R;,,= CDOR 1-month rate
R>,,= CDOR 2-month rate

N,,= Number of days remaining until the midnight of the next business day
Ni,= 30 days, as we are using a one-month CDOR rate in the interpolation
N>, = 60 days, as we are using a two-month CDOR rate in the interpolation

Nr; = Number of days between the current day and the expiration date of the near-
term options

Nr; = Number of days between the current day and the expiration date of the next-
term options

N, = Number of days in one year

Tun = NO”
Ny
N
T, =—= 4
1m Ny ( )
T2m = sz
N

Note that the interpolation works when the near-term and next-term expirations are
bracketed by the overnight-1 month and the 1 month-2 month maturities of interest rates,
respectively. When the option expirations fall outside of the corresponding interest rate
expirations, which will most likely happen during the roll period, we need to pick the
correct interest rates. For example, if the near-term expiration is between 1 and 2 months,
we shall use the 1-month and 2-month CDOR rates to interpolate the near-term risk free
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rate, R;; if the next-term expiration is between 2 and 3 months, we shall use 2-month and
3-month CDOR rates to interpolate the next-term risk free rate, R,.

General Formula to Calculate Implied Volatilities

For the near-term and the next-term, respectively, implied volatilities are calculated using
both option puts and calls. The general formula is:

C 25 AK, e A[F T
"‘TZK,?e O(K,) T{K } (5)

0

where:
o - Implied volatility
T= Time to expiration (see formula 2)
F=Forward index level (see formula 6)
K; = Strike price of the i out-of-the-money option
A4 K; = Interval between strike prices (see formula 7)
K, = First strike below the forward index level (F)
R = Risk-free interest rate to expiration (see formula 3)
O(K;) = Strike mid-price of each option with strike K;

The at-the-money strike, X, is the strike price at which the difference between the call
and the put prices is the smallest. The formula used to calculate the forward index level
is:

F=K+e"*(C,-P,) (6)

where:
F=Forward index level

K = The strike price at which the difference between the call and the put prices is the
smallest

T= Time to expiration (see formula 2)

R = Risk-free interest rate to expiration (se formula 3)
Cx = Mid price of calls at strike K

Py = Mid price of puts at strike K

Next, determine K, the strike price immediately below the forward index level, F.
To select the options in the volatility calculation,

e Sort all the options in ascending order by strike prices.

o At strike K select both the call and the put. Use the average price as the option
price.
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e Select call options that have strike prices greater than K, and a non-zero bid
price. After encountering two consecutive calls with a bid price of zero, do not
select any other calls.

e Select put options that have strike prices less than K, and a non-zero bid price.
After encountering two consecutive puts with a bid price of zero, do not select
any other puts.

Generally, 4 K; is half the distance between the strike on either side of K; and is
calculated as

Dy 7 iy (7)

At the upper and lower edges of any given strip of options, 4 Ki is simply the difference
between K; and the adjacent strike price.

Contract Rebalancing

In calculating the S&P/TSX 60 VIX, options are rolled on the 5" calendar day prior to
the expiration of the near-term options when the Montreal Exchange is open, excluding
weekends and holidays.

Start Date

The index history begins on October 1, 2009.
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Index Governance

Index Committee

The S&P/TSX Index Committee maintains the S&P/TSX 60 VIX. The Index Committee
meets regularly. At each meeting, the Index Committee reviews any significant market
events. In addition, the Index Committee may revise index policy for timing of
rebalancings or other matters.

Standard & Poor’s considers information about changes to its indices and related matters
to be potentially market moving and material. Therefore, all Index Committee

discussions are confidential.
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Index Policy

Announcements

Announcements of the daily index values are made after close each business day.

Holiday Schedule

The index is calculated daily when Montreal Stock Exchange is open, excluding holidays
and weekends.

Unscheduled Market Closures

In situations where an exchange is forced to close early due to unforeseen events, such as
computer or electric power failures, weather conditions or other events, Standard &
Poor’s will calculate the value of the index based on most recent option price published
by Montreal Stock Exchange. If an exchange fails to open due to unforeseen
circumstances, Standard & Poor’s may determine not to publish the index for that day.
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Index Dissemination

Historical index returns are available through Standard & Poor’s index data group for

subscription via FTP.

Tickers

Bloomberg

Reuters

S&P/TSX 60 VIX

VIXC

.GSPVIXC
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S&P Contact Information

Index Management

David M. Blitzer, Ph.D. — Managing Director & Chairman of the Index Committee

david_blitzer@standardandpoors.com +1.212.438.3907
Tony North — Director, Index Operations, Canadian Index Services
tony north@standardandpoors.com +1.416.507.3204

Media Relations

Dave Guarino— Communications
dave guarino@standardandpoors.com +1.212.438.1471

Index Operations & Business Development

North America
New York — Client Services

index_services@standardandpoors.com +1.212.438.2046
Europe
London

Susan Fagg +44.20.7176.8888
Asia
Tokyo

Masako Cox +813.4550.8564
Beijing

Andrew Webb +86.10.6569.2919
Sydney

Guy Maguire +61.2.9255.9822
Mumbai

Koel Ghosh +91.22.26598359
Middle East & North Africa
Dubai

Charbel Azzi +971.4.3727100
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Disclaimer

Copyright © 2010 by The McGraw-Hill Companies, Inc. Redistribution, reproduction
and/or photocopying in whole or in part is prohibited without written permission. All
rights reserved. “S&P” and “Standard & Poor’s” are registered trademarks of Standard &
Poor’s Financial Services LLC. This document does not constitute an offer of services in
jurisdictions where Standard & Poor’s or its affiliates do not have the necessary licenses.
Standard & Poor’s receives compensation in connection with licensing its indices to third
parties. All information provided by Standard & Poor’s is impersonal and not tailored to
the needs of any person, entity or group of persons. Standard & Poor’s and its affiliates
do not sponsor, endorse, sell, promote or manage any investment fund or other vehicle
that is offered by third parties and that seeks to provide an investment return based on the
returns of any Standard & Poor’s index. Standard & Poor’s is not an investment advisor,
and Standard & Poor’s and its affiliates make no representation regarding the advisability
of investing in any such investment fund or other vehicle. A decision to invest in any
such investment fund or other vehicle should not be made in reliance on any of the
statements set forth in this presentation. 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
vehicle. Inclusion of a security within an index is not a recommendation by Standard &
Poor’s to buy, sell, or hold such security, nor is it considered to be investment advice.
Standard & Poor’s does not guarantee the accuracy and/or completeness of any Standard
& Poor’s index, any data included therein, or any data from which it is based, and
Standard & Poor’s shall have no liability for any errors, omissions, or interruptions
therein. Standard & Poor’s makes no warranties, express or implied, as to results to be
obtained from use of information provided by Standard & Poor’s and used in this service,
and Standard & Poor’s expressly disclaims all warranties of suitability with respect
thereto. While Standard & Poor’s has obtained information believed to be reliable,
Standard & Poor’s shall not be liable for any claims or losses of any nature in connection
with information contained in this document, including but not limited to, lost profits or
punitive or consequential damages, even if it is advised of the possibility of same. These
materials have been prepared solely for informational purposes based upon information
generally available to the public from sources believed to be reliable. Standard & Poor’s
makes no representation with respect to the accuracy or completeness of these materials,
the content of which may change without notice. The methodology involves rebalancings
and maintenance of the indices that are made periodically during each year and may not,
therefore, reflect real time information. Analytic services and products provided by
Standard & Poor’s are the result of separate activities designed to preserve the
independence and objectivity of each analytic process. Standard & Poor’s has
established policies and procedures to maintain the confidentiality of non-public
information received during each analytic process. Standard & Poor's and its affiliates
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provide 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.

Analytic services and products provided by Standard & Poor’s are the result of separate
activities designed to preserve the independence and objectivity of each analytic process.
Standard & Poor’s has established policies and procedures to maintain the confidentiality
of non-public information received during each analytic process.

VIX" is a registered trademark of Chicago Board Options Exchange, Incorporated. The
VIX methodology is the property of the Chicago Board Options Exchange ("CBOE").
CBOE has granted Standard & Poor’s Financial Services LLC ("S&P"), a license to use
the VIX methodology to create the S&P/TSX 60 VIX.
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