CHICAGO BOARD OPTIONS EXCHANGE

Sources of CBOE Collar Index Returns




I. Introduction to CBOE Collar Index (CLL) and Overview
Il. CLL Roll Date Mechanics
Ill. Sources of CLL Returns over a Roll Cycle

V. CLL Returns since xxx




= The CBOE Collar Index (CLL) applies a 95 -110 collar strategy to the S&P
500: buy 5% out-of-the-money (OTM) puts to protect the S&P 500 from
negative returns, and sell 10% OTM calls to help finance the puts.

= To decrease the net cost of protection, the puts are sold on a quarterly
basis while the calls are sold monthly.

= This document outlines the distinctive features of the CLL, and
decomposes the CLL rate of return over a roll cycle into its different
sources: (a) the return of the S&P 500, (b) the return from the options,

and (c) the return from compounding daily dividends.
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l. Overview of CLL Index

CLL and S&P 500 Relative Performance since 1986
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The CLL portfolio is long the S&P 500, long 5% OTM SPX puts and short 10% OTM SPX calls.
The puts are quarterly puts usually rolled on 3™ Fridays in the March quarterly cycle, and the
calls are one-month calls rolled every 3" Friday. However, if the strike of a new call
“crosses” below the strike of the put on a non-quarterly roll date, the put is sold and
replaced by a new 5% OTM put with the same quarterly expiration. We call this a cross-roll
date

As illustrated in the previous chart, since 1986, the CLL has mitigated negative returns of the
S&P 500 in exchange for smaller positive returns. Equivalently, the CLL compresses the

distribution of returns so that it becomes less negatively skewed and shorter-tailed.

The natural period of time in which to analyze CLL returns is from 12:00 p.m. on a roll date to
12:00 p.m. at the next roll date, when new options are bought or sold. This period is called a

roll cycle.

To better understand roll cycle returns, let’s first review CLL mechanics on a roll date.




The expiring call, as well as the puts on quarterly roll dates are settled at 11:00 a.m. ET to a
Special Opening Quotation (SOQ) of the S&P 500.

A new 10% OTM call at strike K. is sold at 12:00 p.m.at its volume-weighted average price
(Cywap)- The VWAP covers the period from 11:30am ET to 12pm ET. On quarterly rolls, a
new put at strike K is bought at its VWAP price (P,yp)- The S&P500 is also deemed bought
at its VWAP price (I

vwap)'

Note that on a 3™ roll date, the S&P 500 is held uncovered from 11:00 a.m. to 12:00 p.m. ET.

On all roll dates, there is no call in the portfolio during this hour

If the strike of the new call crosses below the strike of a non-expiring put, the put s

replaced by a new quarterly put with the strike reset at 5% OTM.

Old call, quarterly put ) New Call sold at VWAP
settled at SOQ Calculation of VWAPs quarterly Put bought at VWAP
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The CLL gross rate of return over a roll cycle is compounded from 12:00 p.m. on
the initial roll date to 12:00 p.m. on the next roll date. If we exclude dividends, all
intermediary terms of the compounded chain cancel out, and the gross rate of
return reduces to a product of two terms:

(@) The gross rate of return from 12:00 p.m. ET to 11:00 a.m on the next roll
date, when the call and quarterly put are settled (or marked to market for a
non-expiring put). This period, period |, is called the settlement leg.

(b) The gross rate of return from 11:00 p.m. to 12:00 pm. This period, period I, is
called the VWAP leg.

Since the CLL is a portfolio of assets, its rate of return over each leg can be
decomposed into a weighted sum of the rates of return of the different assets.




Over the settlement leg, the CLL rate is equal to :
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where the ws’ are the asset weights and add up to 1.

Note that the weight of the S&P 500 is smaller than 1, because the net
option position is long.
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Similarly, the rate of return of the CLL over the VWAP leg is

R _ ., *[VWAPI Loyl 1 _ SOQ
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where Wllsgp 54 is the weight of the S&P 500 after settlement.

On quarterly expirations, w'sgp 500 =1, and w,,; =0. The rate of return of the CLL
reduces to the S&P 500 rate.

On non-quarterly expirations, W'lsgp 500 <1.

Now compounding CLL returns over the settlement and VWAP legs and adding back
compounded dividends:

Ry, :(1+RéLL)*(1+Ré]LL)+DiV -1




Monthly
"Roll" Dates

9/19/2008
10/17/2008
11/21/2008
12/19/2008

1/16/2009

2/20/2009

3/20/2009

4/17/2009

5/15/2009

6/19/2009

7/17/2009

8/21/2009

9/18/2009
10/16/2009

Settlement Leg Rates of Return

Call

SPX Weight Put Weight . S&P 500 R PutR CallR

97.36%
95.43%
97.99%
93.85%
93.03%
97.54%
94.78%
98.96%
99.88%
96.50%
98.14%
99.85%

97.13%

Weight

2.89% -0.25%  -25.90% 531.08% -100.00%
6.87% -2.30% -19.20% 138.53% -100.00%
5.75% -3.74% 17.04% -100.00% 123.24%
6.58% -0.43% -3.43% 1.84% -100.00%
7.66% -0.69% -8.52%  36.51% -100.00%
3.29% -0.83% 3.32% -100.00% -100.00%
5.88% -0.66% 11.51% -71.07% 3.52%
1.51% -0.47% 2.95% -78.41% -100.00%
0.37% -0.25% 4.60% -100.00% -100.00%
3.56% -0.06% 1.76% -45.31% -100.00%
1.98% -0.12% 9.02% -88.99% -100.00%
0.18% -0.03% 4.60% -100.00% -100.00%
2.94% -0.07% 1.97% -47.37% -100.00%

Settlement
Leg CLL Rate
of Return Ex-

dividend

-9.60%
-6.50%
6.34%
-2.67%
-4.44%
0.78%
6.71%
2.21%
4.47%
0.15%
7.21%
4.45%

0.59%
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Monthly "Roll"
Dates

9/19/2008
10/17/2008
11/21/2008
12/19/2008

1/16/2009

2/20/2009

3/20/2009

4/17/2009

5/15/2009

6/19/2009

7/17/2009

8/21/2009

9/18/2009
10/16/2009

VWAP Leg Rates of Return

S&P 500
Weight

79.80%
82.48%
100.00%
93.11%
89.06%
100.00%
98.42%
99.68%
100.00%
98.05%
99.80%
100.00%

98.46%

Put Weight

20.20%
17.52%
0.00%
6.89%
10.94%
0.00%
1.58%
0.32%
0.00%
1.95%
0.20%
0.00%
1.54%

S&P 500
Rate

2.40%
-0.42%

0.02%
-2.29%
-0.55%
-1.10%
-0.58%
-0.63%
-0.26%
-0.39%

0.35%
-0.47%
-0.30%

VWAP Leg
Put Rate CLL Rate of
Return

-0.60% 1.79%
-5.18% -1.26%
-100.00% 0.02%
8.81% -1.52%
1.80% -0.29%
-100.00% -1.10%
-5.71% -0.66%
14.04% -0.58%
-100.00% -0.26%
1.07% -0.36%
-10.84% 0.33%
-100.00% -0.47%
-2.65% -0.33%

Compounde
d CLL Rate

of Return Ex-

dividend

-7.98%
-7.68%
6.36%
-4.15%
-4.72%
-0.33%
6.00%
1.61%
4.20%
-0.21%
7.56%
3.96%
0.26%

12to 12 CLL
with Dividends

-7.88%
-7.39%
6.60%
-3.94%
-4.38%
-0.15%
6.17%
1.83%
4.44%
-0.07%
7.83%
4.11%

0.37%




Options involve risks 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”). Copies of the ODD are available from your broker, by calling 1-888-OPTIONS, or
from The Options Clearing Corporation, One North Wacker Drive, Suite 500, Chicago, lllinois
60606. Supporting documentation for claims, comparisons, recommendations, statistics or
other technical data are available by sending an e-mail to help@cboe.com or by visiting
www.cboe.com/micro/CLL/introduction.aspx. CBOE's Collar Index is designed to represent a
proposed hypothetical collar strategy. Like many passive indexes, CLL does not take into
account significant factors such as transaction costs and taxes and, because of factors such as
these, many or most investors should be expected to under perform passive indexes.
Investors attempting to replicate CLL should discuss with their brokers possible timing and
liquidity issues. Transaction costs and taxes for collar strategies could be significantly higher
than transaction costs for a passive strategy of buying-and-holding stocks. Past performance
does not guarantee future results.

The methodologies of the CBOE CLL are owned by CBOE and may be covered by one or more
patents or pending patent applications. S&P®and S&P 500® are registered trademarks of the
McGraw-Hill Companies, Inc. and are licensed for use by CBOE. CBOE® and Chicago Board
Options Exchange® are registered trademarks and CLL is the service mark of CBOE.

Copyright © 2009 Chicago Board Options Exchange. Incorporated. All Rights Reserved.

Contact: Catherine Shalen, CBOE Research, 312 786 7146, shalenc@cboe.com
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