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Introduction 
This document covers the mathematics of calculations for the VIX® Index and other Cboe volatility indices that 

use this methodology. It is intended to be read in conjunction with a family of White Papers that provide specific 

attributes for each Cboe volatility index, including the constituent options of the index, publication times, and 

other characteristics. 

While there are several methods to create volatility indices, the methodology used to calculate the Cboe VIX 

Index and other Cboe volatility indices is based on theoretical work in pricing variance swaps to isolate exposure 

to volatility of an asset, independent of market conditions.1  Cboe thanks Sandy Rattray, Devesh Shah, and Tim 

Klassen for their significant contributions to the development of the Cboe Volatility Index. 

A key feature of Cboe volatility indices is that constituent options are weighted inversely proportional to the 

square of their strike (𝐾2). The weighting scheme used in the calculation of Cboe volatility indices matches the 

weighting scheme used to replicate variance swap payoffs with option portfolios. This, along with other 

elements of the methodology that seek to replicate volatility exposure using a portfolio of options, allows for 

the creation of volatility index derivatives with constant vega over a wide span of market movements. 

1.  Constituent Option Series Selection 
Depending on the family of volatility indices, either the (a) Bracket Method with Constant Maturity Term or the 

(b) Nearest Term Method for Exclusion Criteria is used to select the “near-term” and “next-term” option series 

inputs for a Cboe volatility index given the specified target timeframe of expected volatility:  

(a) Bracket Method  
While each Cboe volatility index with “near-term” and “next-term” option series inputs seeks to measure a 

targeted time period of expected volatility, volatility indices that use the Bracket Method specify a “Constant 

Maturity Term,” (e.g., 30 days, 3 months, 6 months, etc.) as an element in the option series selection process. 

The length of the Constant Maturity Term for a particular Cboe volatility index is set forth in the relevant family 

of White Papers.  

In addition to this Constant Maturity Term, the inputs for this method also include the set of option expirations 

that are candidates for near- and next-term expirations: 

• The “near-term” options are defined to be the options within the provided set with days to expiration 
less than or equal to the Constant Maturity Term. If no options under this condition are found, then 
“near-term” options are defined to be options within the provided set expiring closest to the current 
date. 
 

• The “next-term” options are defined to be the options within the provided set expiring closest to and 
after the “near-term” options expiration date. 

 

 
1 See Neuberger, 1996; Carr & Madan, 1998; Demeterfi, Derman, et al., 1999. 
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(b) Nearest Term Method  
The inputs for this method are the set of option expirations that are candidates for near- and next-term 

expirations as well as the exclusion criteria, which is a rule that determines which expiration dates should be 

excluded from this initial set. 

The first step is to exclude from the provided set all option series where the exclusion criteria applies.  For 

example, if options with a minimum of seven days to expiration are required as near-term option constituents, 

options that expire in fewer than seven days are excluded from the universe of candidate constituent options. 

• The “near-term” options are defined to be the options within the remaining set expiring closest to the 
current date. 
 

• The “next-term” options are defined to be the options within the remaining set expiring closest to and 
after the “near-term” options expiration date. 

2.  Interest Rate Calculation 

(a) Bounded Cubic Spline APY Rate 
The risk-free interest rate, 𝑟𝑡, is calculated based on U.S. Treasury yield curve rates. The calculation process 

captures constant maturity Treasury (CMT) yields (i.e., bond equivalent yields) available on the U.S. Treasury 

website. Next a cubic spline is applied to interpolate/extrapolate a yield for each date between maturities, the 

bond equivalent yields (BEY) are converted to annualized percentage yields (APY), and then these yields are 

converted to continuously compounded interest rates for use in the Cboe volatility index calculation engine. 

Bounded Cubic Spline Interpolation 
The CMT yields (CMTi) for the most recent business day are retrieved from the U.S. Treasury website. From this 

set, all null data points are excluded. A natural cubic spline method is applied to derive the bond equivalent yield 

(BEY) for any given time 𝑡. The corresponding number of days (ti) used in the natural cubic spline interpolation 

for each fixed maturity found on the website are as follows: 

Fixed maturity 1 Mo 2 Mo 3 Mo 6 Mo 1 Yr 2 Yr 3 Yr 5 Yr 7 Yr 10 Yr 20 Yr 30 Yr 

Number of days 30 60 91 182 365 730 1095 1825 2555 3650 7300 10950 

 

The upper bound and lower bound for the BEY calculation is defined below: 

• For interpolated periods  𝑡𝑖 < 𝑡 < 𝑡𝑖+1, where 𝑡𝑖 and 𝑡𝑖+1 are any two consecutive CMT maturities, 
o Lower bound is given by min(𝐶𝑀𝑇𝑖,  𝐶𝑀𝑇𝑖+1) 
o Upper bound is given by max (𝐶𝑀𝑇𝑖,  𝐶𝑀𝑇𝑖+1) 

 

• For extrapolated periods  𝑡 < 𝑡1, where 𝑡1 is the shortest available CMT maturity, 

o Lower bound 𝑏lower is given by the equation 𝑟 = 𝑚0
lower × 𝑡 + 𝑏lower. 

Moreover, 
 

𝑚0
lower =

𝐶𝑀𝑇𝑥 − 𝐶𝑀𝑇1

𝑡𝑥 − 𝑡1
;   𝑏lower = 𝐶𝑀𝑇1 − 𝑀0

lower × 𝑡1 

  where 

▪ (𝑡1, 𝐶𝑀𝑇1) is the shortest available CMT maturity data point; 

http://treasury.gov/
http://treasury.gov/
http://treasury.gov/
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▪ (𝑡𝑥 , 𝐶𝑀𝑇𝑥) is the next shortest maturity data point such that 𝐶𝑀𝑇𝑥 ≥ 𝐶𝑀𝑇1. If there is 
no such point (in the case of a complete inversion of the term structure – almost 

impossible), then let 𝑚0
lower = 0. 

 

o Upper bound 𝑏upper is given by the equation 𝑟 = 𝑚0
upper

× 𝑡 + 𝑏upper. 
Moreover, 
 

𝑚0
upper

=
𝐶𝑀𝑇𝑧 − 𝐶𝑀𝑇1

𝑡𝑧 − 𝑡1
;   𝑏upper = 𝐶𝑀𝑇1 − 𝑀0

upper
× 𝑡1 

  where 

▪ (𝑡1, 𝐶𝑀𝑇1) is the shortest available CMT maturity data point; 
▪ (𝑡𝑧, 𝐶𝑀𝑇𝑧) is the next shortest maturity data point such that 𝐶𝑀𝑇𝑧 ≤ 𝐶𝑀𝑇1. If there is 

no such point (in the case of no inversion in the term structure – a frequent occurrence), 

then let 𝑚0
upper

= 0. 

 

Converting the BEY Rate to a Continuously Compounded APY Rate 
Once 𝐵𝐸𝑌𝑡  is calculated using the respective lower bound and upper bound, the risk-free interest rate 𝑟𝑡  is 

calculated as follows: 

𝐴𝑃𝑌𝑡 = (1 +
𝐵𝐸𝑌𝑡

2
)

2

− 1 

𝑟𝑡  = ln(1 + 𝐴𝑃𝑌𝑡) 

3.  Volatility Index Calculation 

(a) Single Term 
The inputs for the single term volatility index calculation are the expiration date, interest rate, and the 
corresponding bid, ask, and option price for all selected options series. The generalized formula used in the 
volatility calculation is: 

 

𝜎2 =
2

𝑇
 ∑  

Δ𝐾𝑖

𝐾𝑖
2  

𝑖

𝑒𝑅𝑇 𝑄(𝐾𝑖)  −   
1

𝑇
[ 

𝐹

𝐾0
 −  1]

2

          (1) 

where 

𝜎 𝐕𝐨𝐥𝐚𝐭𝐢𝐥𝐢𝐭𝐲 𝐈𝐧𝐝𝐞𝐱 = 𝜎 × 100 𝐾0 
First strike equal to or otherwise immediately 

below 𝐹 

𝑇 Time to expiration (in years) 𝐾𝑖 
Strike price of the 𝑖𝑡ℎ out-of-the-money (OTM) 

option; a call if 𝐾𝑖 > 𝐾0 and a put if 𝐾𝑖 < 𝐾0; both 

put and call if 𝐾𝑖 = 𝐾0 

𝐹 Option-implied forward price Δ𝐾𝑖 Interval between strike spreads: 
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• Highest OTM Strike 𝐾𝑖:  𝐾𝑖 − 𝐾𝑖−1 

• Lowest OTM Strike 𝐾𝑖:  𝐾𝑖+1 − 𝐾𝑖  

• Otherwise:  (𝐾𝑖+1 − 𝐾𝑖−1) / 2 

𝑅 Risk-free interest rate to expiration Q(𝐾𝑖) 

Option price of the OTM option with strike 𝐾𝑖;  

Q(𝐾0) is the average of the 𝐾0 put option price 

and 𝐾0 call option price 

 

(i) Time to Expiration 

The Cboe volatility index calculation measures time to expiration of a constituent option series, 𝑇, in calendar 

years. It is calculated by dividing the number of minutes until expiration of the selected options (rounded 

down to the nearest minute) by the number of minutes in a year. The time to expiration, 𝑇, is given by the 

following: 

𝑇 = (𝑀Time to Expiry)  𝑀365⁄  

where 

𝑀Time to Expiry Number of minutes from time of calculation until expiration 

𝑀365 Number of minutes in a 365-day year (365 x 1,440 = 525,600) 

 

(ii) Forward Price and 𝐾0 

Determine the option-implied forward price level, 𝐹, by identifying the options strike price at which the 

absolute difference between the call price and the put price is smallest. If there are multiple put-call pairs with 

the same minimum absolute difference value, select the lowest strike price of these pairs. This strike is defined 

as the at-the-money (ATM) strike. In this subsection, the call and put prices reflect the midpoint of each 

candidate constituent option series’ bid / ask quotes. Series with null quotes or bid price higher than ask price 

are not candidates to be the ATM strike.  

Using the ATM strike call and put, the forward price, 𝐹, for the given term’s constituent options is: 

𝐹 = Strike Price + 𝑒𝑅𝑇  × (Call Price − Put Price) 

Next, determine 𝐾0, the strike price equal to or otherwise immediately below the forward price, 𝐹, for the near- 

and next-term candidate constituent options. If quotes of the 𝐾0 put option or the 𝐾0 call option are null or the 

bid price is higher than the ask price, then the Cboe volatility index cannot be calculated. 

 

(iii) Strike Selection 
First, remove all option strikes with null quotes from both the put and the call option series. 

Then, select out-of-the-money put options with strike prices less than 𝐾0. Start with the put option strike 

immediately lower than 𝐾0 and move to successively lower strike prices. Exclude any put option that has a bid 

price equal to zero (i.e., is not bid). Once two put options with consecutive strike prices are found to have zero 
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bid prices, exclude the observed put option(s) and consider no put options with lower strikes for inclusion. If all 

the out-of-the-money put options have been excluded, then the Cboe volatility index cannot be calculated. 

Next, select out-of-the-money call options with strike prices greater than 𝐾0. Start with the call option strike 

immediately higher than 𝐾0 and move to successively higher strike prices. Exclude any call option that has a bid 

price of zero (i.e., is not bid). As with the put options, once two call options with consecutive strike prices are 

found to have zero bid prices, exclude the observed call option(s) and consider no call options with higher strikes 

for inclusion. If all the out-of-the-money call options have been excluded, then the Cboe volatility index cannot 

be calculated.  

Finally, select both the put and call options with strike price 𝐾0. Notice that two options are selected at 𝐾0, 

while a single option, either a put or a call, is used for every other strike price. 

 

The set of option series selected in this subsection comprise the constituent options for the volatility index 

calculation. 

 

(iv) Calculating Volatility 
The volatility index calculation combines the information reflected in the prices of all the selected constituent 

options. The contribution of a single option is proportional to ∆𝐾 and the price of that option, and inversely 

proportional to the square of the option’s strike price. 

Calculate the contribution of each strike by following these steps: 

• Determine ∆𝐾 for each strike included in the calculation. Generally, ∆𝐾𝑖 is half the difference between the 

strike prices on either side of 𝐾𝑖. At the upper and lower edges of any given set of options, ∆𝐾𝑖 is simply the 

difference between 𝐾𝑖 and the adjacent strike price. 

• Compute the contribution by strike for each included option. For all puts 𝐾𝑖 < 𝐾0, the contribution is 

𝑒𝑅𝑇 × Q(𝐾𝑖) × (Δ𝐾𝑖 𝐾𝑖
2⁄ ). For all calls 𝐾𝑖 > 𝐾0, the contribution is 𝑒𝑅𝑇 × Q(𝐾𝑖) × (Δ𝐾𝑖 𝐾𝑖

2⁄ ).  

• For the strike 𝐾0, the contribution is given by 𝑒𝑅𝑇 × Q(𝐾0) × (Δ𝐾0 𝐾0
2⁄ ). 

 

The contributions for each option strike are the summands in the sigma term of formula (1).  Applying (1) to the 
given term’s options with a time to expiration of 𝑇 yields the following variance term: 

𝜎2  =
 2

𝑇
 ∑

𝛥𝐾𝑖

𝐾𝑖
2 𝑒𝑅𝑇

𝑖

𝑄(𝐾𝑖)    −    
1

𝑇
[

𝐹

𝐾0
− 1]

2

 

The Cboe volatility index value for the single term is therefore given by: 

𝐕𝐨𝐥𝐚𝐭𝐢𝐥𝐢𝐭𝐲 𝐈𝐧𝐝𝐞𝐱 = 𝜎 × 100 
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(b) Constant Maturity Term 

Given the constant maturity term, expiration dates, and the variance (𝜎2) for both terms, the formula used 

in the interpolated Cboe volatility index calculation is 

 

𝐕𝐨𝐥𝐚𝐭𝐢𝐥𝐢𝐭𝐲 𝐈𝐧𝐝𝐞𝐱 = 100 × √{𝑇1𝜎1
2 [

𝑀𝑇2− 𝑀CM

𝑀𝑇2−𝑀𝑇1

] + 𝑇2𝜎2
2 [

𝑀CM− 𝑀𝑇1

𝑀𝑇2−𝑀𝑇1

]} ×  
𝑀365

𝑀CM
 

where 

𝑀𝑇1
 The number of minutes until expiration of the near-term options 

𝑀𝑇2
 The number of minutes until expiration of the next-term options 

𝑀CM The number of minutes in the given constant maturity term 

𝑀365 The number of minutes in a 365-day year (365 x 1,440 = 525,600) 

𝑇𝑖 𝑀𝑇𝑖
  𝑀365⁄  

𝜎𝑖
2        Variance of the ith term 

 

4. Calculation, Dissemination and Republication of Volatility Index Spot Values 

 

(a) Index Level Filtering Algorithm 
For any given trading session, the Filtering Algorithm, which is applied at the volatility index level, requires both 

a maximum republication interval, the “threshold period,” and a threshold level (𝑥 volatility points). 

The Index Filtering Algorithm operates as follows: 

1. The first volatility index spot value calculated and disseminated during each trading session is deemed 

to be the “baseline” volatility index spot value. 

 

2. Any volatility index spot value calculated after and within the threshold period (e.g., 5 minutes) of the 
baseline that is higher than the baseline value or lower than the baseline value by less than 𝑥 volatility 
points becomes the new baseline volatility index spot value. That new baseline volatility index spot value 
will be disseminated.  

 

3. If volatility index spot values calculated after and within the threshold period of a baseline are lower than 
the baseline volatility index spot value by 𝑥 volatility points or more, then the baseline volatility index 
spot value will be republished as the volatility index spot value. Calculated volatility index spot values 
above the baseline are not filtered. 
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4. If the published volatility index spot values remain the same for the threshold period because the 

calculated values are 𝑥 or more volatility points lower than the baseline, the first volatility index spot 

value calculated after the   threshold period becomes the new baseline volatility index spot value.  

That new baseline volatility index spot value will be disseminated. 

 

5. The Index Filtering Algorithm does not apply to the first volatility index spot value calculated and 

disseminated during the provided trading session. All other volatility index spot values calculated 

during the same trading session are subject to the filtering process.  If the Filtering Algorithm is 

triggered, the calculated volatility index spot value will not be disseminated. Instead, the last 

published valid volatility index spot value will be republished. 

 
 

(b) Volatility Index Spot Value Cannot be Calculated 
 

1. As stated in the Forward Price and 𝑲𝟎 section of this document, if quotes of the 𝐾0 put option or the 

𝐾0 call option are null or the bid price is higher than the ask price, then the volatility index spot value 

cannot be calculated. 

2. As stated in the Strike Selection section of this document, if all out-of-the-money call options have 

been excluded or all out-of-the-money put options have been excluded, then the volatility index spot 

value cannot be calculated. 

In both cases where the volatility index spot value cannot be calculated, the last valid volatility index spot value 

is republished until a new valid volatility index spot value can be calculated and disseminated. 
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Disclosures and Disclaimers Related to Cboe Indices 
 
Cboe Global Indices, LLC and Cboe Europe Indices, B.V. (collectively, the “Cboe Index Providers”, and individually a “Cboe Index Provider”), 
are both subsidiaries of Cboe Global Markets, Inc. (Cboe Global Markets, Inc., the Cboe Index Providers, and the other subsidiaries and 
affiliates of Cboe Global Markets, Inc. are collectively referred to herein as the “Cboe Companies” and those entities are individually 
referred to as a “Cboe Company”). 
 
The Cboe Index Providers are each an index provider that administers, calculates and distributes indices and other values (as applicable) 
(collectively, “Cboe Indices” and individually a “Cboe Index”). Additional information regarding the Cboe Index Providers and their 
operations is available at www.cboe.com/indices/.  
 
Nothing herein constitutes an offer of services. The information herein is provided solely for informational purposes. Cboe Indices are 
calculated and administered (as described in relevant methodologies, rules and other information) without regard to the needs of any 
particular person, entity, or group of persons, using market information, including, without limitation, market data from exchanges owned 
and operated by other Cboe Companies. 
 
Index and benchmark values for dates or time periods prior to an index launch date, if any, are calculated using a theoretical approach 
involving back-testing historical data in accordance with the methodology in place on the launch date (unless otherwise stated). Back-
testing involves the theoretical application of the index methodology in hindsight and therefore does not involve actual performance and 
may not produce performance commensurate with prospective application of the methodology. No back-tested approach can completely 
account for the impact of decisions that might have been made if calculations were made at the same time as certain underlying market 
conditions occurred. Supporting documentation for statements, comparisons, statistics or other technical data provided in this document 
is available by request at www.cboe.com/contact/. 
 
Past performance of an index or financial product is not indicative of future results. Indices are not financial products that can be invested 
in directly, but they can be used as the basis for financial products (for example, without limitation, options, futures, mutual funds or 
exchange-traded funds) or to help manage portfolios. 
 
The Cboe Index Providers are not investment advisers or tax advisers. No decision to buy, hold, or sell any financial product should be made 
in reliance on any of the information provided herein, and no representation is made regarding the advisability or tax consequences of any 
investment, whether based on an index or not. Nothing herein should be construed as investment advice. No representation or assurance 
is made that any financial product will accurately track the performance of an underlying index or provide positive investment returns. 
Index values and returns are theoretical, and do not reflect the results of actual trading of financial products, nor the value of an actual 
portfolio, and may not reflect the fees, taxes or other expenses associated with buying, holding or selling investments or the effect of actual 
market conditions or events. The Cboe Index Providers are not broker-dealers, intermediaries, investment firms or securities exchanges 
and they do not manage actual financial products. None of the Cboe Companies sponsor, endorse, promote, manage, sell or administer 
any financial product that is created, sponsored, issued or sold by a third-party, whether based on any Cboe Index or not. 
 
No data, values, or other content contained herein (“Content”) may be copied, modified, reverse-engineered, reproduced, distributed, or 
stored in a database or retrieval system, in any form or by any means, nor may any Content be used to create a derivative work (e.g., a 
financial product, service or index) or used to verify or correct other data or information, without the Cboe Index Provider’s prior written 
consent. Without derogating from the aforementioned, Content shall not be used for any unlawful or unauthorized purposes. 
 
The Cboe Companies, their third-party service or data providers, or any party from whom they have licensed trademarks or indices 
(collectively, the “Cboe Parties”) do not guarantee the accuracy, completeness, or timeliness of the Content, trademarks, strategies or 
values, or the methodologies or input data used to calculate index values. The Cboe Parties are not responsible for any errors or omissions, 
regardless of the cause, or for the results obtained from the use of the Content, index strategies or values, methodologies or input data. 
THE CONTENT, INDICES AND RELATED STRATEGIES AND METHODOLOGIES ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, 
EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY WITH RESPECT TO MERCHANTABILITY OR FITNESS FOR 
A PARTICULAR PURPOSE OR USE. USERS OF CONTENT AND/OR THE CBOE INDICES BEAR ALL RISKS OF LOSS. 
 
WITHOUT LIMITING THE FOREGOING AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL THE CBOE 
PARTIES BE RESPONSIBLE OR LIABLE TO ANY PERSON OR ENTITY FOR ANY DAMAGES OF ANY KIND, INCLUDING, BUT NOT LIMITED TO, 
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE, LOST PROFITS OR LOST OPPORTUNITIES, WHETHER OR NOT A CBOE 
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THE FOREGOING LIMITATIONS SHALL APPLY REGARDLESS OF WHETHER 
A CLAIM ARISES IN CONTRACT, TORT, NEGLIGENCE, STRICT LIABILITY, OR OTHERWISE. 
 

http://www.cboe.com/indices/
http://www.cboe.com/contact/
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The Cboe Index Providers receive compensation in connection with licensing Cboe Indices to third parties and providing calculation services 
to third parties. Some Cboe Companies operate markets for the trading of financial products and provide services to many organizations, 
including issuers of securities, investment advisers, broker-dealers, investment banks, other financial institutions and financial 
intermediaries, and accordingly may provide or receive fees or other economic benefits to or from those organizations. These organizations 
may also be Cboe Index Provider licensees or customers, and the Cboe Index Providers may include securities of or relating to such 
organizations in Cboe Indices. 
 
Cboe®, C2SM, Cboe ClearSM, Cboe Closing Cross®, Cboe DigitalSM, Cboe LIS®, Cboe Futures ExchangeSM, Cboe Global IndicesSM, Cboe Global 
Markets®, Cboe Options Institute®, Cboe Volatility Index®, Bats®, BIDS Trading®, Buffer ProtectSM, BuyWriteSM, BYX®, BZX®, CFE®, EDGA®, 
EDGX®, Eris Exchange®, ErisX®, f(t)optionsSM, FLEX®, FLexible EXchange®, HanweckSM, Hybrid®, LiveVol®, NANO®, Options Institute®, 
PutWriteSM, Silexx®, SRVIXSM, Trade AlertSM, VIX®, and XSPSM are trademarks and service marks of the Cboe Companies. Trademarks of the 
Cboe Companies may only be used with written permission, subject to applicable Cboe Company trademark usage guidelines as published 
from time to time. Third-party trademarks and service marks used in this document are described below. The values and methodologies 
for indices branded with the “Cboe” trademark are the property of the relevant Cboe Index Provider. 
 
The Cboe Companies have licensed several trademarks from third parties from whom they have also licensed indices which may be included 
in this document or in other materials related to Cboe Indices, as follows: 
 

• Dow Jones®, Dow Jones Industrial Average® and DJIA® are trademarks or service marks of Dow Jones Trademark Holdings LLC (“Dow 
Jones”), have been licensed for use for certain purposes by the Cboe Companies. Derivative indices created, used and distributed by 
Cboe Companies and any investment products based thereon are not sponsored, endorsed, sold or promoted by Dow Jones, and Dow 
Jones makes no representation regarding the advisability of investing in any investment product that is based on any such derivative 
indices. 

• FTSE® and the FTSE indices are trademarks and service marks of FTSE International Limited, used under license. 

• IHS, IHS Markit, CDX, iBoxx, and iTraxx are trademarks of IHS Markit Limited and its affiliates (“IHS”) and have been licensed for use by 
the Cboe Companies. Any IHS Markit index referenced herein is the property of IHS Markit and is used under license. Any products 
that have an IHS Markit index as their underlying interest are not sponsored, endorsed, or promoted by IHS Markit. 

• MSCI and the MSCI index names are service marks of MSCI Inc. (“MSCI”) or its affiliates and have been licensed for use by the Cboe 
Companies. Any derivative indexes and any financial products based on the derivative indexes (“Products”) are not sponsored, 
guaranteed or endorsed by MSCI, its affiliates or any other party involved in, or related to, making or compiling such MSCI index. 
Neither MSCI, its affiliates nor any other party involved in, or related to, making or compiling any MSCI index makes any 
representations regarding the advisability of investing in such Products; or any warranty, express or implied; or bears any liability as 
to the results to be obtained by any person or any entity from the use of any such MSCI index or any data included therein. No 
purchaser, seller or holder of any Product, or any other person or entity, should use or refer to any MSCI trade name, trademark or 
service mark to sponsor, endorse, market or promote Products without first contacting MSCI to determine whether MSCI’s permission 
is required.  

• Nasdaq®, Nasdaq-100®, and Nasdaq-100 Index®, are trademarks of Nasdaq, Inc. (together with its affiliates, the “Corporations”) and 
are licensed for use by Cboe Exchange, Inc. The CBOE Nasdaq-100 Volatility Index (the “Volatility Index”) and CBOE Nasdaq-100 
BuyWrite Index (the “BuyWrite Index”) are not derived, maintained, published, calculated or disseminated by the Corporations. 
Neither the Volatility Index, the BuyWrite Index nor any product based on such indexes have been passed on by the Corporations as 
to their legality or suitability. Such products are not issued, endorsed, sold, or promoted by the Corporations. THE CORPORATIONS 
MAKE NO WARRANTIES AND BEAR NO LIABILITY WITH RESPECT TO THE VOLATILITY INDEX OR BUYWRITE INDEX. 

• Russell, Russell 1000®, Russell 2000®, Russell 3000® and Russell MidCap® are registered trademarks of the Frank Russell Company, 
used under license.  

• S&P, S&P 500, US500, 500, THE 500, SPDR, SPX, and DSPX are trade names or trademarks of S&P Dow Jones Indices, LLC or its affiliates 
(“S&P”). Any products that have an S&P index as their underlying interest are not sponsored, endorsed, sold or promoted by S&P and 
S&P makes no representation regarding the advisability of investing in any investment product that is based on any such indices. 
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