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Overview
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» Professional traders have always been important to financial
markets, providing liquidity and contributing to price discovery

* |In recent years, as markets have become electronic, most
professional trading has been automated; this is a natural and
desired development of electronic markets

* This automation benefits investors with lower transaction costs
and better execution quality. Numerous studies by respected
scholars and practitioners have documented this improvement.
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Overview (cont.)
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* We support thoughtful, empirically based regulation that:
— Promotes fair competition
— Enhances transparency
—Manages systemic risk
— Lowers costs for investors
— Gives regulators the tools they need

* The “Flash Crash” of May 6 revealed market structure
weaknesses that require attention
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The May 6 Flash Crash

* What did we experience?
— Venues struggling to keep up
— Lots of sell orders overwhelming order books
— Massively wide spreads

« What do we think caused it?
— Unsatisfying answer --
» No fat finger, no hacker, no algo gone wild
» Complex systems fail in complex ways

« So what was it?
— A combination of:
* Real human selling panic over situation in Europe
* Problems at venues keeping up with volumes
« Under-appreciated interactions between exchange rules
* Prudent risk management in the face of uncertainty
 Lack of appropriate uniform circuit breakers
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The Aftermath
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« Events of May 6 were unacceptable
— Not an orderly marketplace
— Discourages confidence and participation

* Widespread government inquiries
—Joint SEC / CFTC panel
— House and Senate hearings

« Search for solutions that prevent market malfunctions while
preserving gains from automation and competition

— Harmonized circuit-breakers
— Limits on some kinds of orders
— Consistent and predictable erroneous trade policies
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Repercussions
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* The events of May 6 heightened the perception problems about
automated markets and “high-frequency traders”

* As an industry, we have even more work to do to overcome

perception problems and get dialogue back to a thoughtful and
informed level
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RGM Study: Equity Market Performance
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 RGM conducted a study as part of the comment process on the SEC
Concept Release on Equity Market Structure

b Market Efficiency and Microstructure Evolution in U.S. Equity
Markets: A High-Frequency Perspective

 Castura, Litzenberger and Gorelick

« Recently updated charts to include first half of 2010 and to examine
some futures markets

— Supportive of findings of initial paper
* In US equity markets, measures of bid-ask spreads, available

liquidity and market efficiency have improved over the last 4.5
years

* Evidence suggests that increasing market automation and
competition have lead to improved market quality

 Preliminary evidence indicates that futures markets have been
relatively efficient for last few years
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» Presented general trends in those metrics

« |ldentified structural changes in the market that may explain
those trends
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RGM Study: Introduction

« Data
— US equities market data from 2006 through Q2 2010
— 1 second intervals
— Inside values: NASDAQ, NYSE, ARCA and BATS
— Russell 3000 partitioned into 4 groups:
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Market Efficiency Tests
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* In 1965, Paul Samuleson published a seminal paper: “Proof that
Properly Anticipated Prices Fluctuate Randomly”

 Later, in 1998, Lo and Mackinlay conducted pioneering work in
this area by exploring “variance ratio” tests that measure the
degree to which market prices resemble a random walk

— Relatively long term variance ratios

— Concluded that the stock markets of that era were NOT
"efficient”, i.e. that there were statistically significant non-
random characteristics in the price data

* In 1993, Chow and Denning developed a more statistically
powerful test (“Chow-Denning test”)

« Our paper reviewed both variance ratio tests and the Chow-
Denning test

* These tests provide a way to understand the relationship
between shorter term volatility and longer term volatility
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Variance Ratios
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« Disclaimer: | am not a quant or a statistician, but will discuss
these results in lay terms

 RGM study reviewed variance ratios of midpoint price changes
over different short-term sampling intervals

— A variance ratio of 1 implies no serial autocorrelation
(statistical trending or mean reversion), in other words, that
prices resemble a random walk, and are therefore “properly
anticipated” (efficient)

* We believe that such tests have not previously been applied to
data sampled at such “high frequency” rates
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Market Efficiency Tests: Chow Denning

e The Chow-Denning Test (1993)

— A collection of variance ratio tests across different sampling
Intervals

— Hypothesis test that an underlying process is a random walk
at 5% significance

ADVISORS, LLC

 RGM Results
— Corroborated variance ratio results

— Significant improvement over all sets of stocks and sampling
intervals

— Higher cap stocks and longer sampling intervals appear more
efficient

— Lower cap stocks and shorter sampling intervals show greater
improvement, but still somewhat inefficient
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Credit Suisse Study

» Credit Suisse conducted a study on related topics called “Sizing
Up US Equity Microstructure” in connection with the SEC
Concept Release. This supports the theme of the findings in the
RGM study.
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» This study shows that since 2005, intra-day volatility normalized
by longer-term volatility has declined substantially

« They concluded on this point that “[t]his seems to be
confirmation that the new market participants are successfully
finding and removing mispricings, as well as dampening volatility
that might otherwise be created by large institutional orders filled
during the day.”
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Supplemental RGM Study:
Futures Market Performance
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« RGM has conducted preliminary reviews of futures market
efficiency (primarily variance ratio tests) in anticipation of this
meeting

— US futures symbols: ES, ZC, CL and GC
— Front month with in-house rolling algorithm
— 2006 through June 2010

* Preliminary conclusions:

— For futures contracts we have reviewed, pricing appears to
have been largely efficient throughout the period

— Slight uptrend apparent in several contracts, but starting
points were much better than for equity markets

PAGE 23
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RGM Study: Conclusions

* In US equity markets, measures of bid-ask spreads, available
liquidity and market efficiency have improved over last 4.5 years
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» Evidence suggests that increasing market automation and
competition have led to improved market quality

* The results with respect to improving market efficiency contradict
anecdotal concerns about excess short term volatility

* Preliminary evidence indicates that futures markets have been
relatively efficient for the last few years
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