
The Volatility Index 
(TERM STRCUTURE AND STRATEGY) 



Description 
The VIX index, commonly thought as the “fear index” is a weighted blend of all out-of-the-money calls and 

puts for the front month (near-term) and second month (next-term) expirations, therefore representing the 

expected range of movement in the S&P 500 index over the next month, at a 68% confidence level. 

Technically, the index uses the standard 3rd Friday as well as the weekly SPX options with more than 23 days 

and less than 37 days to expiration reflecting prices observed at 9.46am Chicago time. Developed and 

published by the CBOE, the VIX index proceeded the VXO, which didn’t take into account volatility “skew”. 

 

The generalized formula to calculate the VIX is*: 
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and, 

 

𝐹 =  𝐾0 + 𝑒
𝑅𝑇 𝐶(𝐾𝑖 − 𝑃 𝐾𝑖 ) 

 

where: 

 

𝜎:  Volatility (i.e. VIX = 𝜎 x 100) 

 

𝑇: Time to expiration and 𝑇 =  
𝑀𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑑𝑎𝑦 +𝑀𝑆𝑒𝑡𝑡𝑙𝑒𝑚𝑒𝑛𝑡 𝑑𝑎𝑦+𝑀𝑂𝑡ℎ𝑒𝑟 𝑑𝑎𝑦𝑠

𝑀𝑖𝑛𝑢𝑡𝑒𝑠 𝑖𝑛 𝑎 𝑌𝑒𝑎𝑟
 , where 𝑀𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐷𝑎𝑦 are the 

minutes remaining until midnight of the current day, 𝑀𝑂𝑡ℎ𝑒𝑟 𝑑𝑎𝑦𝑠 are the total minutes in the days between 

current day and expiration day, and 𝑀𝑆𝑒𝑡𝑙𝑒𝑚𝑒𝑛𝑡 𝑑𝑎𝑦 are the minutes from midnight until 8:30 a.m. for 

“standard” SPX expirations; or minutes from midnight until 3:00 p.m. for “weekly” SPX expirations. 

 
𝐹: Forward index level desired from index option prices, identified where the strike price at which the absolute 

difference between the call 𝐶(𝐾𝑖) and put 𝑃(𝐾𝑖) prices is the smallest. 

 

𝐾0: First strike immediately below the forward index level 𝐹. 

 
𝐾𝑖: Strike price of the ith out-of-the money option; a call if 𝐾𝑖 > 𝐾0 and a put if 𝐾𝑖 < 𝐾0; the average of both, put 

and call if 𝐾𝑖 = 𝐾0 
 
∆𝐾𝑖:  Interval between strike prices. Specifically is the difference between the nearest strike on either side of 

𝐾𝑖 in which the option bid price is not zero:               ∆𝐾𝑖 =
𝐾𝑖+1−𝐾𝑖−1
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𝑅: Risk free interest rate to expiration. 

 

Q 𝐾𝑖 : The midpoint of the bid-ask spread for each option. 

 

In essence, the VIX is an amalgam of the information reflected in the prices of all of the selected options. The 

contribution of a single option to the VIX value is proportional to ΔK and the price of that option, and 

inversely proportional to the square of the option’s strike price. So as volatility rises and falls, the strike price 

range of options with non-zero bids tends to expand and contract, and the number of options used in the VIX 

calculation may vary from month-to-month, day-to-day and possibly, even minute-to-minute. Similarly, the 

bigger the difference in out-of-the-money strike prices in proportion to the midpoint strike price of the option 

the bigger the weight of that option price in the calculation of the index. 

VIX Index 



Traders and wrapped products use a rollover strategy in order to speculate on the direction of the volatility in 

the short term by going long or short the front two months. So for example if a trader wanted to speculate that 

30-day volatility in the S&P500 index (SPX) will go up, he/she can go long a 30-day synthetic positon of the 

near/front and next/second month VIX futures contract (i.e. so that the weighted average of the number of 

days to expiration equals 30). Alternatively, if he/she thinks SPX volatility will go down, he/she will sell a 

synthetic 30-day VIX futures contract. 

In the case of a long VIX position, each day the strategy will sell a 1/30th of a position of the front end contract 

and buys 1/30th of  the position on the second month. By doing so, the strategy is “sliding” up or down the VIX 

curve and rebalancing (if he’s constantly positioned on the strategy), so that if the spot prices and futures 

curve remains the same, and the curve is in “contango” (spot prices are lower than future prices) the trader is 

selling and rolling over this futures positions at a loss, because the futures price lose value as time passes 

(commonly called roll yield). On the case of a short strategy, he/she would be buying back the front contracts 

and selling the next month contracts and rebalancing at a gain. 

The opposite of these cases would happen, if spot prices and curve remained the same, if the futures curve 

remained in “backwardation” (spot prices are higher than future prices). 

Nonetheless, the strategy return is mainly dictated by the spot yield, or the return generated by the changes in 

the spot price of the VIX. For total return strategies, such as funded products, the return is further enhanced 

by the cash return, or the return generated by the position, mostly in T-bills, in which the margin and excess 

cash is parked. In summary, the total return strategy is: 

 

Total Return = Spot Yield + Roll Yield + Cash Yield 

VIX Index Strategies 
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Long VIX Strategy (Hypothetical Case) 



VIX Index Term Structure 

Backwardation and Contango in just a few days…  

On February 5th, 2018 the S&P500 dropped more than 6%, and volatility spiked up, pushing the VIX 

more than two and half fold in a matter of hours. Short VIX futures positions, which were capturing 

small roll and some spot yields on previous months were suddenly hit massively by the negative spot 

yields, triggering margin calls and position limits and making the strategy unviable.  

 

Exchanges suspended trading on funded products like short VIX ETFs and ETNs, and some triggered 

accelerated redemption clauses and were early redeemed, wiping out 90 percent of the funds value 

and generating significant losses to investors. 

 

Most of these products follow indices that are designed to provide investors with exposure to one or 

more maturities of futures contracts on the VIX index, intended to reflect the returns that are potentially 

available through an unleveraged investment in the relevant futures contract or contracts on the VIX 

Index. One of the most popular is the S&P 500 VIX Short-Term Futures™ Index ER (SPVXSP) which 

targets a 30-day constant weighted average futures maturity and the S&P 500 VIX Mid-Term 

Futures™ Index ER (SPVXMP) targets a constant weighted average futures maturity of five months. 

 

After the collapse several fund product sponsors have moved to reduce the leverage involved in the 

strategy, and some industry analysts, traders, investors and academics are calling for more oversight 

by regulators given suspicions of market manipulation on the SPX options market to influence the VIX 

direction. Some fund sponsors (such as ProShares - SVXY) have already reduced leverage given the 

VIX futures exchanges adjusted margin requirements and proposed to reduce an acceleration event in 

order to avoid the product closure and reduce reputational risk. 

Previous roll yield 

Spot yield 
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DISCLAIMER 

 

This material has been prepared by Sigma Capital Advisor LLC. This document is for information and illustrative purposes only and does not 

purport to show actual results. It is not, and should not be regarded as investment advice or as a recommendation regarding any particular 

security or course of action. Opinions expressed herein are current opinions as of the date appearing in this material only and are subject to 

change without notice. Reasonable people may disagree about the opinions expressed herein. In the event any of the assumptions used 

herein do not prove to be true, results are likely to vary substantially. All financial transactions entail risks such as interest rate, FX, volatility, 

credit and correlation, among others. 

There is no guarantee that investment strategies will achieve the desired results under all market conditions and each investor should 

evaluate its ability to invest for a long term especially during periods of a market downturn. Furthermore, Sigma Capital Advisors LLC does 

not represent or warrant the accuracy of this document and the information may be incomplete or condensed and is only be taken as 

examples. No representation is being made that any account, product, or strategy will or is likely to achieve profits, losses, or results similar 

to those discussed, if any. No part of this document may be reproduced in any manner, in whole or in part, without the prior written 

permission of Sigma Capital Advisors LLC, other than to our employees. 

This information is provided with the understanding that with respect to the material provided herein, that you will make your own 

independent decision with respect to any course of action in connection herewith and as to whether such course of action is appropriate or 

proper based on your own judgment, and that you are capable of understanding and assessing the merits of a course of action. Sigma 

Capital Advisors LLC does not purport to and does not, in any fashion, provide tax, accounting, actuarial, recordkeeping, legal, broker/dealer 

or any related services. You may not rely on the statements contained herein. Sigma Capital Advisors LLC shall not have any liability for any 

damages of any kind whatsoever relating to this material. You should consult your advisors with respect to these areas. By accepting and 

reading this material and website, you acknowledge, understand and accept the foregoing. 

 

* CBOE white paper:  “The CBOE Volatility Index - VIX®” 


