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Review of Recent Volatility Periods

The previous historical volatility charts and the percentage price change chart below help illustrate the

major trends since the late 1980s. Following the October 1987 market crash, volatility fell, and except for
a few brief periods — October 1989 and October 1990 - remained low for a sustained period of time until
finally rising again in 1997 after the start of the Asian financial crisis. The period during 1997 through mid-

2003 was almost the opposite — overall higher levels of volatility with a few periods of lower levels.
Especially during the bear market period from March 2000 until mid-2003, volatility remained at high
levels. From late 2003 until the end of 2007 again saw a sustained period of low volatility as the stock

markets rebounded from the 2003 lows and made new all time highs in October 2007. As the percentage
price change chart below shows, 2008 was a period of very high levels of volatility, especially from
September through mid December.
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Stock Index Futures Spread Trading

Overview of Daily Percentage Returns for S&P 500 and DJIA
Daily Percentage Price Returns
January 2000 ~ December 2008

S&P500 DJIA
Mean -0.0123% Mean -0.0036%
Median 0.0409% Median 0.0357%
Minimum -9.0350% Minimum -7.8733%
Maximum 11.5800% Maximum 11.0803%

S&P 500 Histogram of Daily Returns - Jan. 2000 ~ Dec. 2008
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Contract Specifications

E-mini S&P 500 Futures
Trade Unit $50 times the Standard & Poor's 500
Stock Index

Contract Listing  Five months in the March Quarterly Cycle.

Product Code Clearing=ES ; Ticker= ES

Trading Venue: CME® Globex®

Hours Mon/Thurs 5:00 p.m.-3:15 p.m. & 3:30
p.m.-4:30 p.m.; Shutdown period from 4:30
p.m. to 5:00 p.m. nightly; Sun & Holidays
5:00 p.m.-3:15 p.m. Month end(3:15 p.m.)
LTD(8:30 a.m.)»" (AON FLOOR ONLY!
8:30 a.m.-3:15 p.m.)

Owernight Hours: 5% (up & down)
Daytime Hours: 10%, 20% and 30% limits
(down only)

Limits

Minimum 0.25=$12.50

Fluctuation

Regular

Calendar 0.05=$2.50

Spread

Stock Index Futures Spread Trading

E-mini Dow Futures
Trade Unit $5 times the Dow Jones Industrial Average

Contract Listing ~ Four months in the March Quarterly Cycle.

Product Code Clearing=YM ; Ticker=YM

Trading Venue: CME® Globex®

Hours
4:30 p.m.; Shutdown period from 4:30 p.m.
to 5:00 p.m. nightly; Sun & Holidays 5:00
p.m.-3:15 p.m. Month end(3:15 p.m.)
LTD(8:30 a.m.)»"* (AON FLOOR ONLY!
8:30 a.m.-3:15 p.m.)

Limits Owernight Hours: 5% (up & down)
Daytime Hours: 10%, 20% and 30% limits

(down only)

Minimum 1=$5.00

Fluctuation

Regular

Calendar Spread 1=%$5.00

Mon/Thurs 5:00 p.m.-3:15 p.m. & 3:30 p.m.-
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E-mini S&P 500 ADV - monthly
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Stock Index Futures Spread Trading

Liquidity and Hourly Analysis

Liquidity vs. ETFs (Exchange Traded Funds)

Both the E-mini S&P 500 Index futures (ES) and the E-mini Dow Index futures (YM) have daily average
notional value traded of at least five times the comparative underlying ETF. Liquidity is therefore
significantly better in the E-mini index futures than their ETF counterparts.

Additionally, E-mini index futures have a significant advantage vs. the ETF in terms of initial margin
requirements. Current initial margins for E-mini S&P 500 index futures (ES) and the E-mini Dow index
futures (YM) are $4,500 and $3,503 respectively, or about 6.8 percent and 5.7 percent of the underlying
value. This compares to initial deposit requirements for ETFs of 50 percent (Reg T).

Average Daily $Volume Traded (US$ billions)
$160 E-miniIndex Futures vs. Exchange Traded Funds
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Liquidity in U.S. and Non-U.S. Trading Hours — E-mini S&P 500 and S&P 500 Futures

The E-mini S&P 500 index futures are very liquid even during non-U.S. standard hours. All times shown
in the chart below are in Central Time. Average volume per hour increases substantially once the London
day session begins at approximately 2:00 a.m. Central Time (8:00 a.m. London time). The times shown
below represent the one-hour period ending at that time (4:00 a.m. means the one-hour period between
3:00 a.m. and 4:00 a.m.). During the 2:00 a.m. to 7:00 a.m. periods, there may be increased spreading
activity between U.S. and European stock index futures.

Average Hourly Volumes - Non-US Hours

45,000 July Through November 2008
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*Times are local Chicago time, showing a full trading hour ending at the time stated above

Average Hourly Volumes - All Hours
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Stock Index Futures Spread Trading

Liquidity in U.S. and Non-U.S. Trading Hours — E-mini Dow, E-mini NASDAQ-100 and

E-mini S&P Midcap 400 Futures

Overnight liquidity patterns are similar for other stock index futures, with the E-mini Dow and E-mini

NASDAQ-100 futures showing the best volume levels on average. Some of the volume in these contracts

can be linked to spreading activity with the E-mini S&P 500 index futures contract.

7,000 Average Hourly Volumes - Non-US Hours
July Through November 2008

BE-miniDow ME-miniS&P 400 WE-miniND 100

6,000

5,000

4,000

3,000

2,000

1,000
BERRRERRR
QQQ QQ® QQ\‘ DQQ QQ® QQQ QQQ ()§ Q§ Qv@ Q§ B§ Q§ QS Qv@
S & & & & & & & & & L &S S

*Times are local Chicago time, showing a full trading hour ending at the time stated above
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Index Calculations- December 31, 2008

S&P 500 = Sum (S&P 500 component prices x float adjusted shares) / SPX Divisor
DJIA = Sum (DJIA component prices) / DJIA Divisor
December 31, 2008 DJIA S&P 500
8,776.39 903.25

Symbol Name Closing Price Float Adj Mkt Cap
MMM 3M 57.54 7,866,544,377,303
AA Alcoa 11.26 Divisor
AXP American Express 18.55 8,709,107,684
T AT&T 28.50
BAC Bank of America 14.08 903.25
BA Boeing 42.67 Close December 31, 2008
CAT Caterpillar 44.67
CVvX Chewon 73.97
C Citigroup 6.71
KO Coca-Cola 45.27
DIS Disney 22.69
DD Dupont 25.30
XOM ExxonMobil 79.83
GE General Electric 16.20
GM General Motors 3.20
HPQ Hewlett Packard 36.29
HD Home Depot 23.02
IBM IBM 84.16
INTC Intel 14.66
JNJ Johnson & Johnson 59.83
JPM JPMorgan Chase 31.53
KFT Kraft Foods 26.85
MCD McDonalds 62.19
MRK Merck 30.40
MSFT Microsoft 19.44
PFE Pfizer 17.71
PG Procter & Gamble 61.82
UTX United Technologies 53.60
vz Verizon 33.90
WMT Wal Mart 56.06

Sum of Prices 1101.900

Divisor 0.125552709

Close December 31, 2008 8,776.39

Source: Bloomberg
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Components and Ranking of the DJIA and Their Relative Positions in the S&P 500 Index

December 31, 2008

IBM

ExxonMobil
Chevron
McDonalds

Procter & Gamble
Johnson & Johnson
3M

Wal Mart

United Technologies

Coca-Cola
Caterpillar
Boeing

Hewlett Packard
Verizon
JPMorgan Chase
Merck

AT&T

Kraft Foods
Dupont

Home Depot
Disney
Microsoft
American Express
Pfizer

General Electric
Intel

Bank of America
Alcoa

Citigroup
General Motors

Total Index Weight

IBM
XOM
CVX
MCD
PG
INJ
MMM
WMT
uTX
KO
CAT
BA
HPQ

JPM
MRK

KFT
DD
HD
DIS
MSFT

PFE
GE

INTC
BAC

GM

84.16
79.83
73.97
62.19
61.82
59.83
57.54
56.06
53.60
45.27
44.67
42.67
36.29
33.90
31.53
30.40
28.50
26.85
25.30
23.02
22.69
19.44
18.55
17.71
16.20
14.66
14.08
11.26

6.71

3.20
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7.64%
7.24%
6.71%
5.64%
5.61%
5.43%
5.22%
5.09%
4.86%
4.11%
4.05%
3.87%
3.29%
3.08%
2.86%
2.76%
2.59%
2.44%
2.30%
2.09%
2.06%
1.76%
1.68%
1.61%
1.47%
1.33%
1.28%
1.02%
0.61%
0.29%

100.00%

Stock Index Futures Spread Trading

SP500 Weight

1.44%
5.17%
1.90%
0.88%
2.32%
2.11%
0.51%
1.59%
0.65%
1.15%
0.34%
0.40%
1.12%
1.23%
1.50%
0.82%
2.14%
0.50%
0.29%
0.50%
0.53%
1.89%
0.27%
1.52%
2.16%
1.04%
1.15%
0.11%
0.47%
0.02%

35.72%

12

26

42

31
15
64
56
18
13
11
27

43
72
44
39

77
10

21
16
194
48
444

SP500 Rank | Weight Diff

6.20%
2.07%
4.81%
4.76%
3.29%
3.32%
4.71%
3.50%
4.21%
2.96%
3.71%
3.47%
2.17%
1.85%
1.36%
1.94%
0.45%
1.94%
2.01%
1.59%
1.53%
-0.13%
1.41%
0.09%
-0.69%
0.29%
0.13%
0.91%
0.14%
0.27%

On December 31, 2008 the 30 stocks listed above accounted for 100.00 percent of the DJIA and 35.72

percent of the S&P 500 indexes

The following stocks had weighting discrepancies of at least 400bp on December 31, 2008: IBM, 3M,

Chevron, United Technologies and McDonald’s.
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Stock Index Futures Fair Value

Calculating Index Futures Fair Value

Stock index futures fair value (FV) levels are calculated using the following inputs:
- Cash index level
- Days to futures expiration
- Applicable short term interest rate
- Estimated dividends to be paid up to futures expiration

There is more than one variation on the fair value formula, but the results will be very similar. However,
one of the most important factors which determine the results for FV calculations is the estimated
dividends to expiration. Whether you estimate your own dividends to expiration or simply get them from
one of the financial services, it is possible that the various sources will have slightly different estimates for
dividends remaining. These differences will likely be extremely small, but they do illustrate how different
sources may have different FV estimates.

Additionally, the short term interest rate being used will also have a slight impact on the FV estimate. For
example, using the numbers below for the S&P 500 Index — setting the interest rate at 2.14 percent
produces a theoretical futures price of 896.84. By changing the interest rate slightly to 2.24 percent, the
theoretical futures price increases to 897.09.

Fair Value Examples

Fair Value = cash index x {1+r(x/360)} - Div

R = applicable short term interest rate

X = Days until expiration

Div = Estimated dividends to be paid up to expiration

Fair Value Example using March 2009 Futures

E-mini S&P 500

Trade Date:

December 10, 2008

Days to Expiration - March 2008 Futures: 100
Cash Index: 899.2
Dividends to Expiration: 7.71
Interest Rate: 2.14%
Theoretical Fair Value Spread: -2.36
Theoretical Futures Price: 896.84

E-mini Dow

Trade Date: December 10, 2008
Days to Expiration - March 2008 Futures: 100
Cash Index: 8769.7
Dividends to Expiration: 84.96
Interest Rate: 2.14%
Theoretical Fair Value Spread: -32.83
Theoretical Futures Price: 8736.87
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Stock Index Futures Spread Trading

Effect of “Fair Value” on the S&P 500 vs. DJIA Spread

Potential changes in the theoretical value of stock index futures could have limited but not insignificant
impacts on the spread between the S&P 500 and DJIA indexes. Changes in either the short term risk free
interest rate or the estimated dividends to be received by expiration will impact the theoretical futures
price. Now, since the risk free rate will be the same for either the S&P 500 or DJIA futures, it is likely not
going to have an effect on the S&P 500 vs DJIA spread, although it will impact each of the futures
contracts.

For the estimated Dividends to expiration, we could in theory see some impact on the S&P 500 vs DJIA
spread, for example, if a fairly high capitalization stock that is in the S&P 500 but is not in the DJIA has a
significant change to its dividend payout, either up or down, then this could impact the spread. For
example, the following 3 stocks are in the S&P 500 but not the DJIA (yields as of Dec. 10, 2008): Altria
(MO) with a dividend yield of 8.50%; Abbott Labs (ABT) with a dividend yield of 2.70%; ConocoPhillips
(COP) with a dividend yield of 3.70%

The following table illustrates how changes in the risk free interest rate and time (days to expiration) can
impact the theoretical futures price and its fair value spread vs. the underlying.

Theoretical Futures and FV Spreads at Various Risk Free Rates and Days to Expire (DTE)

S&P 500 =899.20 S&P 500 =899.20 S&P 500 =899.20

Est. Dividends to Expiration = 7.71 Est. Dividends to Expiration = 3.85 Est. Dividends to Expiration = 1.16

Est. Dividend Yield = 3.09% Est. Dividend Yield = 3.09% Est. Dividend Yield = 3.09%

DTE 100 DTE 50 DTE 15
Risk Free Rate |Theo Futures FV Spread Theo Futures FV Spread Theo Futures FV Spread

0.00% 891.49 -7.71 895.35 -3.86 898.04 -1.16
0.25% 892.11 -7.09 895.66 -3.54 898.14 -1.06
0.50% 892.74 -6.46 895.97 -3.23 898.23 -0.97
0.75% 893.36 -5.84 896.28 -2.92 898.32 -0.88
1.00% 893.99 -5.21 896.59 -2.61 898.42 -0.78
1.25% 894.61 -4.59 896.91 -2.29 898.51 -0.69
1.50% 895.24 -3.96 897.22 -1.98 898.61 -0.59
1.75% 895.86 -3.34 897.53 -1.67 898.70 -0.50
2.00% 896.49 -2.71 897.84 -1.36 898.79 -041
2.25% 897.11 -2.09 898.16 -1.04 898.89 -0.31
2.50% 897.73 -1.47 898.47 -0.73 898.98 -0.22
2.75% 898.36 -0.84 898.78 -0.42 899.07 -0.13
3.00% 898.98 -0.22 899.09 -0.11 899.17 -0.03
3.25% 899.61 0.41 899.40 0.20 899.26 0.06
3.50% 900.23 1.03 899.72 0.52 899.35 0.15
3.75% 900.86 1.66 900.03 0.83 899.45 0.25
4.00% 901.48 2.28 900.34 1.14 899.54 0.34
4.25% 902.11 291 900.65 1.45 899.64 0.44
4.50% 902.73 3.53 900.97 1.77 899.73 0.53
4.75% 903.35 4.15 901.28 2.08 899.82 0.62
5.00% 903.98 478 901.59 2.39 899.92 0.72
5.25% 904.60 5.40 901.90 2.70 900.01 0.81
5.50% 905.23 6.03 902.21 3.01 900.10 0.90
5.75% 905.85 6.65 902.53 3.33 900.20 1.00
6.00% 906.48 7.28 902.84 3.64 900.29 1.09
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Equity Price Limit Guide

5-4808 January 2, 2009

Stock Index Price Limits Revised
Effective for 1% Quarter 2009

Price limits for domestic stock index futures are revised to the following levels, effective as of the
commencement of Electronic Trading Hours (ETH) on Thursday, January 1, 2009 at 5:00 p.m. These
limits shall be in force for the entire first calendar quarter, 2009. Limits and bands are as follows:

1% Quarter 2009 Stock Index Price Limits and Bands

5% Limit 10% 20% 30% 2X 4% No
(Overnight Limit Limit Limit No
Contracts Bust
Hours) up Down Down Down Bust Band
and down only only only Band
S&P 500® & E-mini® 40.00 80.00 160.00 240.00 12.00 na
MidCap 400™ & E-mini 25.00 50.00 100.00 150.00 8.00 na
DJIA® Futures 450.00 850.00 1,700.00 2,600.00 na na
S&P/Citigroup Growth™ 20.00 40.00 80.00 120.00 8.00 na
S&PiCitigroup Value™ 20.00 40.00 80.00 120.00 8.00 na
NASDAQ-100® & E-mini 55.00 110.00 220.00 330.00 24.00 na
E-mini NASDAQ
Composite® 80.00 160.00 320.00 480.00 24.00 na
E-mini NASDAQ
Biotechnology® 30.00 60.00 120.00 180.00 24.00 na
S&P 500 Financial
SPCTR™ 8.00 16.00 32.00 48.00 6.00 na
S&P 500 Technology
(Telecom/IT) SPCTR™ 8.00 16.00 32.00 48.00 6.00 na
S&P Smallcap 600™ &
E-mini® 12.00 24.00 48.00 72.00 8.00 Na
All TRAKRS® na 1.00

Exchange Rules call for the limits to be re-calculated quarterly at the close of business on the
day preceding the commencement of a new calendar quarter. Note that stock index price limits are
generally revised upwards from the limits that were in force during the previous calendar quarter.

The Exchange’s price limits are re-assessed quarterly rather than established at fixed levels
insofar as fixed limits are not responsive to on-going market fluctuations. Exchange Rules are designed to
coordinate with circuit breaker provisions as applied by the New York Stock Exchange (NYSE).

The NYSE enforces limits at 10%, 20% and 30% declines of the Dow Jones Industrial Average
(DJIA), calculated at the beginning of each calendar quarter, using the average closing value of the DJIA
for the prior month, rounded to the nearest 50 points. Limits enforced during the current quarter are 850,
1,700 and 2,600 (limits during the fourth quarter of 2008 were at 1,100, 2,200 and 3,350 index points).

Please consult the Rulebook for a complete description of the application of the circuit breaker provisions. Or, you may
wish to direct any inquiries to Lucy Wang, Research Analyst, Product Research and Development at 312-648-5478.

Copyright © 2009 CME Group. All rights reserved.
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Stock Index Futures Spread Trading

Disclaimer

The Globe logo, CME, Chicago Mercantile Exchange, and CME Group are trademarks of Chicago Mercantile Exchange Inc.
CBOT® and Chicago Board of Trade® are trademarks of the Board of Trade of the City of Chicago. All other trademarks are the
property of their respective owners, used with license.

Standard & Poor's®™, "S&P®™", "S&P 500", "Standard & Poor's 500®", “S&P SmallCap 600™*, “S&P MidCap 400™*, “S&P/Citigroup

Growth®™ and “S&P/Citigroup Value®™ are trademarks of The McGraw-Hill Companies, Inc. These products are not sponsored, sold

or endorsed by S&P, a division of The McGraw-Hill Companies, Inc., and S&P makes no representation regarding the advisability of
investing in them.

The Nasdaq Stock Market®, NASDAQ®, NASDAQ-100® and NASDAQ-100 Index® are registered service/trademarks of The Nasdaq
Stock Market, Inc. (“Corporations"). The Corporations and Nasdag Financial Products Services, Inc. make no warranty, express or
implied, and bear no liability with respect to the NASDAQ-100 Index, its use or any data included therein.

Dow Jones Industrial Average” is a service mark and “Dow Jones,” “DJIA,” and “The Dow” are registered trademarks of Dow Jones
& Company and have been licensed for use for certain purposes by the Board of Trade of the city of Chicago (CBOT ). The CBOT 's
futures and futures-options based on the Dow Jones Industrial Average are not sponsored, endorsed, sold or promoted by Dow
Jones, and Dow Jones makes no representation regarding the advisability of trading in such products. All other trademarks are
property of their respective owners.

Copyright © 2009. CME Group. All rights reserved.
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