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Disclaimer

Options involve risks and are not suitable for everyone. Individuals should not enter into options transactions until they have read and 
understood the options disclosure document, Characteristics and Risks of Standardized Options, available by visiting OptionsEducation.org or 
by contacting your broker, any exchange on which options are traded, or The Options Clearing Corporation at 125 S. Franklin St., #1200, 
Chicago, IL 60606.

In order to simplify the calculations used in the examples in these materials, commissions, fees, margin, interest and taxes have not been 
included. These costs will impact the outcome of any stock and options transactions and must be considered prior to entering into any 
transactions. Investors should consult their tax advisor about any potential tax consequences.

Any strategies discussed, including examples using actual securities and price data, are strictly for illustrative and educational purposes and 
should not be construed as an endorsement, recommendation, or solicitation to buy or sell securities. Past performance is not a guarantee 
of future results.

All content in this document is owned, or licensed, by The Options Clearing Corporation (‘OCC’). Unauthorized use is prohibited without 
written permission of OCC.  While reasonable efforts have been made to ensure that the contents of this document are accurate, the 
document is provided strictly “as is”, and no warranties of accuracy are given concerning the contents of the information contained in this 
document, including any warranty that the document will be kept up to date. OCC reserves the right to change details in this document 
without notice. To the extent permitted by law no liability (including liability to any person by reason of negligence) will be accepted by OCC or 
its employees for any direct or indirect loss or damage caused by omissions from or inaccuracies in this document.
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Annual Options Volume 2000-2022
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• FREE unbiased and professional options education
• OptionsEducation.org
• Online courses, podcasts, videos, & webinars
• Contact Investor Education at options@theocc.com

About OIC

© 2023 The Options Clearing Corporation. All Rights Reserved. 4
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Trademarks

The following trademarks, logos, and service marks displayed are owned by The Options Clearing Corporation: 

OCC®The Options Clearing Corporation®

The Options Industry CouncilSM OIC®

© 2023 The Options Clearing Corporation. All Rights Reserved. 5
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Presentation Outline

• What is a Time spread 

• How time affects Greeks

• Vega and Time

• Assigning a Metric to Time 
differentials

• What it means in practice

• Points to Remember

© 2023 The Options Clearing Corporation. All Rights Reserved. 6
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What is a Time spread?
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What is a Time Spread?
• Time Spreads  

• Buying an option and selling an option
• Different expirations (typically far-term and 

near-term)
• Usually the same underlying 
• Generally the same strike
• Same type of options, either calls or puts

• Also known as a Calendar spread
• Calendar spreads can be used in any direction — 

bullish, bearish, or neutral around the stock

© 2023 The Options Clearing Corporation. All Rights Reserved. 8
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Effect of Time on 
the Greeks
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How Does Time (DTE) affect the Greeks 
• Delta

• As time comes out of options In-the-money options tend toward 100 Delta and Out-
of-the-money options tend toward zero Delta. 

• Gamma (Negative correlation to time)
• Gamma is highest in short term options and At-the-money options. 
• As time comes out of options their gamma increases. 

• Vega (Positive Correlation to time)
• Vega is directly proportional to time and is more concentrated in longer term 

options. 

• Rho (Positive Correlation to time)
• Rho is also proportional to time and is a function of the premium associated with an 

option – thus its correlation to time and to Vega is positive.

© 2023 The Options Clearing Corporation. All Rights Reserved. 10



Business Sensitive

Vega and Time
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Vega as a function of Time (Days to Expiration)
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Assigning a Metric to the 
Time Differential
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Assigning a Metric to the Time Differential
• Traditionally, people express the difference in the two Implied 

Volatilities as the “Vol spread” 

• That very simple equation is: 

• Implied Vol #1 – Implied Vol #2 = Implied Vol Spread
• But does an Implied Volatility spread of 10 points mean the same thing for 

two options that are 10 days apart as it does for options that are 60 days 
apart?

• How can we account for the time differential of these options?
• Using the Vega of both option straddles as a measure of their Days to 

Expiration is one potential way to assign a value to the time Differential 
between the options.   

© 2023 The Options Clearing Corporation. All Rights Reserved. 14
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Assigning a Metric to the Time Differential
• Creating a Ratio that takes into account the difference in the Vegas of 

the two Straddles gives the Implied Vol Spread a frame of reference 
in terms of Time.

!"#$%&'	)*$	#,	 − !"#$%&'	)*$	#.
/012''$&	)&32	#,	 − /012''$&	)&32	#. = 5678	986:;<8=	>?@	ABC8D=
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Potential Implied Volatility Term Structure
July August September October December

Implied Volatility 51.00% 40.00% 37.00% 35.00% 33.00%
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Implied Volatility Term Structure and Vega
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What it might mean in practice
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How things might line up – Time Spreads

© 2023 The Options Clearing Corporation. All Rights Reserved. 19

90 Day Straddle
DTE: 90

Underlying $100
Implied Vol: 37%

Price of 100 Straddle:  $15.83 
Relevant Greeks: .084 Theta   .041 Gamma

.3917 Vega

30 Day Straddle
DTE: 30

Underlying $100
Implied Vol: 50%

Price of 100 Straddle:  $11.43 
Relevant Greeks: .19 Theta   .056 Gamma

.2281 Vega

If an investor sold the 30-day Straddle and bought the 90-day Straddle, the position would be LONG 
Vega, SHORT Gamma, collecting Theta, and the investor would be considered LONG the 30-day / 90-day 
Time spread. Utilizing our Time adjusted Vol spread formula we get the following:

50%	 − 37%
.3917	 −	 .2281 = ./. 012
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How things might line up – Time Spreads

© 2023 The Options Clearing Corporation. All Rights Reserved. 20

30 Day Straddle
DTE: 30

Underlying $100
Implied Vol: 50%

Price of 100 Straddle:  $11.43 
Relevant Greeks: .19 Theta   .056 Gamma

.2281 Straddle Vega

90 Day Straddle
DTE: 90

Underlying $100
Implied Vol: 37%

Price of 100 Straddle:  $15.83 
Relevant Greeks: .084 Theta   .041 Gamma

.3917 Straddle Vega

(50% - 37%) / (.3917 - .2281) = 
79.462 

Time weighted vol spread

30 Day Straddle
DTE: 30

Underlying $100
Implied Vol: 50%

Price of 100 Straddle:  $11.43 
Relevant Greeks: .19 Theta   .056 Gamma

.2281 Straddle Vega

60 Day Straddle
DTE: 60

Underlying $100
Implied Vol: 37%

Price of 100 Straddle:  $12.10 
Relevant Greeks: .10 Theta   .50 Gamma

.321 Straddle Vega

(50% - 37%) / (.321 - .2281) = 
139.93 

Time weighted vol spread
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Key Points to Remember
• Time Spreads involve more than one expiration, and more than one 

Implied Volatility

• Therefore, the spread of the two Implied Volatilities needs to have 
some method of measurement 

• Utilizing the Vega of the two straddles for the two respective 
durations, we can give the Implied Vol spread a new frame of 
reference and measure it more closely over time 
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OIC is dedicated to increasing the awareness, knowledge and 
responsible use of exchange-listed options. 

The Options Industry Council 

OCC Learning - a self-guided eLearning destination with coursework 
tailored to a variety of learning styles and experiences levels.

Download our podcasts and videos.

Attend webinars and learn from the pros.

Live options help from industry professionals with Investor Services.

OptionsEducation.org
© 2023 The Options Clearing Corporation. All Rights Reserved. 22
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• FREE unbiased and professional options education
• OptionsEducation.org
• Online courses, podcasts, videos, & webinars
• Contact Investor Education at options@theocc.com

About OIC
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