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EXAMINING THE EFFICIENCY, STABILITY,
AND INTEGRITY OF THE U.S. CAPITAL MAR-
KETS

WEDNESDAY, DECEMBER 8, 2010

U.S. SENATE,
SUBCOMMITTEE ON SECURITIES, INSURANCE, AND
INVESTMENT,
COMMITTEE ON BANKING, HOUSING, AND URBAN AFFAIRS,

PERMANENT SUBCOMMITTEE ON INVESTIGATIONS,
OF THE COMMITTEE ON HOMELAND SECURITY AND
GOVERNMENTAL AFFAIRS,

Washington, DC.

The Subcommittees met at 3:30 p.m., in room SD-538, Dirksen
Senate Office Building, Hon. Jack Reed, Chairman of the Sub-
committee, presiding.

OPENING STATEMENT OF CHAIRMAN JACK REED

Chairman REED. Let me call the hearing to order, and I want to
thank the Members of the Permanent Subcommittee on Investiga-
tions, chaired by Senator Levin, for joining us in the joint hearing
this afternoon. Both of our Subcommittees are extremely interested
in understanding both the causes and implications of the May 6th
Flash Crash, and in particular, we want to focus on how we can
avoid and mitigate the effects of such events in the future.

I am going to make an opening statement. I have been informed
that Senator Bunning may be delayed and asked us to go ahead.
Then I will turn it over to Chairman Levin who will recognize Sen-
ator Coburn when he arrives.

Also, under the rules of the Committee on Investigations, wit-
nesses are sworn, and I will ask Chairman Levin to do the—after
my opening statement, when the witnesses are introduced, to do
the official swearing-in according to the rules of his Subcommittee.

I certainly want to thank Chairman Schapiro and Chairman
Gensler for being here, and all our other witnesses, and I want to
commend both Chairman Schapiro and Chairman Gensler for the
effort, the collaboration, the hard work they have done already to
implement the Dodd-Frank bill. It was a spirit that has been no-
ticed of cooperation and collaboration, which is a model for all of
us. Thank you so much.

I want to also apologize ahead of time for the schedule of the
Senate. First we had to delay the hearing, and I thank the wit-
nesses for understanding that. We also understand that a series of
four votes will begin some time after 4 p.m. this afternoon. It is our
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hope that we can proceed, get the opening statements of at least
our first panel, questions. Senator Levin and I have agreed to shut-
tle back and forth so that we do not necessarily have to recess the
hearing. So we will do our best to maintain the continuity of the
hearing throughout the afternoon, but I apologize again for these
four votes that are pending.

Let me now focus on the substance of our hearing. Although the
recently released report on the events of May 6th was quite thor-
ough and thoughtful, the length of time it took to complete is an
issue. What tools do our regulators need so that they can under-
stand what is happening in our capital markets when it is hap-
pening, or at least very shortly thereafter? That is, I think, one of
the first issues. What resources do you need to effectively surveil
and oversee capital markets, particularly markets that are evolving
at such a tremendous rate given technology?

In the report, the SEC and the CFTC reconstruct the events that
took place across a myriad of securities and futures markets on
May 6th, and I think that is a very important point. The inter-
related aspect of securities markets and of CFTC product markets
is such now that something happening in one market cannot be
easily isolated. According to the report, a single trade by a mutual
fund was the primary cause of the chain of events that led to the
volatile swings in the capital markets on May 6th. In effect, a
CFTC-regulated product produced significant impacts within SEC-
regulated equity markets, and I am sure the opposite could occur,
unfortunately, under the right circumstances.

Even before the plunge, the markets were already stressed and
showing high volatility due to the mounting concerns of the debt
crisis in Europe on that particular day. According to the report, it
was against this backdrop and a Dow Jones average that was al-
ready down about 2.5 percent that the mutual fund initiated an
automated algorithmic trading program to sell $4.1 billion worth of
E-Mini futures contracts which track the Standard & Poor’s 500
stock index. In essence, the interaction of this one mutual fund’s
trading algorithm with the trading algorithms of other market par-
ticipants, particularly high-frequency traders, seemed to have cre-
ated a vicious feedback loop that increasingly accelerated the rate
at which the orders were executed. In the end, this one trade sold
in a span of 20 minutes. It was the largest single trade in E-Mini
futures since the start of the year. The net effect of this order was
to send panic into the marketplace.

How could one order by one trader do this? That is certainly an
issue. How do we stop this from happening again? The events of
May 6th bring into sharp focus concerns about the efficiency, sta-
bility, and integrity of our capital markets and the current struc-
ture of these markets. The existing structure of the U.S. equity
markets is governed by a series of rules and regulations collectively
known as Regulation National Market System, or RegNMS. One of
the questions before us today is how does RegNMS need to be up-
dated to modernize and strengthen the national market system for
equity securities for the 21st century?

In addition to the January 2010 Concept Release by the SEC—
and, again, let me commend you, Chairman Schapiro and Chair-
man Gensler, for working on these issues proactively—on possible
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revisions to the RegNMS, the SEC has responded with specific reg-
ulatory actions related to market structure and trading since May
6th, such as the institution of a stock-by-stock circuit breaker pilot
program.

We hope that today’s hearing will help us understand some of
the regulators’ recent proposals and answer some of the other im-
portant questions as well. These questions are long, but let me sug-
gest a few.

What does the May 6th Flash Crash tell us about the stability
and vulnerability of the U.S. capital markets? And to what extent,
if any, can the May 6th problems be attributed to the current frag-
mentation market structure and interconnectedness between the
futures, options, bond, and equities markets?

What effect do technology-driven trading practices have on the
stability and integrity of U.S. capital markets? What type of infor-
mation tools and authorities will regulators need for the effective
supervision of the capital markets? How can they more actively po-
lice across both products and trading venues?

What are effective strategies for minimizing future market dys-
functions like the May 6th event and for minimizing market abuses
caused by technology-driven trading practices? What are the effects
of the current market structure in trading practices on long-term
capital formation in U.S. markets and, as a consequence, the
health and vitality of the U.S. economy more generally?

We look forward to hearing your testimony on all these topics,
and I think I have just probably listed just a few of the questions
that you have been dealing with quite diligently over the several
months. Clearly, the cops on the beat—the SEC and the CFTC—
need to have the same tools and resources as the traders so that
they can police capital markets effectively.

I will close with an old saying by the great New England poet
Robert Frost: “Good walls make good neighbors.” You are the folks
that build the walls and make sure the neighbors behave, and so
we hope you can keep doing that.

Now I would like to recognize Chairman Levin.

OPENING STATEMENT OF CHAIRMAN CARL LEVIN

Chairman LEVIN. Today, U.S. capital markets, which tradition-
ally have been the envy of the world, are fractured. They are vul-
nerable to system failures and trading abuses, and they are oper-
ating with oversight blind spots. The very markets that we rely on
to jump start our economy and invest in America’s future are sus-
ceptible to market dysfunctions that jeopardize investor confidence.

I want to begin by thanking Chairman Jack Reed, his Ranking
Member Senator Bunning, and all of our colleagues on the Securi-
ties, Insurance, and Investment Subcommittee, who have already
held hearings on these issues. We thank him for welcoming our
Subcommittee, including our newest Member, Senator Coons, to
join with them today to shine a light on problems that threaten
U.S. market stability and integrity.

The first fact that we need to grapple with is that our markets
have changed enormously in the last 5 years. In the past, most
U.S.-listed stocks were traded on the New York Stock Exchange or
the NASDAQ. Seven years ago, the New York Stock Exchange
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alone accounted for about 80 percent of the trades in its listed
stocks. But today, less than 25 percent of the New York Stock Ex-
change-listed stocks are traded there.

What happened?

There is a chart, which we will put up here. Exhibit 1 shows how
the U.S. stock market has fractured. Stock trading now takes place,
not on one or two, but on 13 stock exchanges, as well as multiple
off-exchange trading venues, including three electronic communica-
tion networks, 36 so-called dark pools, and over 200 registered
broker-dealer internalizers.

Now, those off-exchange trading venues may need some more ex-
planation. Electronic communication networks, or ECNs, are com-
puterized networks that enable their participants to post public
quotes to buy or sell stock without going through a formal ex-
change. Dark pools, by contrast, are electronic networks that are
closed to the public and allow pool members to buy and sell stock
without fully disclosing to each other either their identities or the
details of their prospective trades. A broker-dealer internalizer is
a system set up by a regulated broker-dealer to execute trades with
or among its own clients without sending those trades outside of
the firm. These off-exchange venues are increasing their trading
volumes, most use high-speed electronic trading, and they escape
much of the regulation that applies to formal exchanges.

These new trading venues did not appear out of thin air. They
are largely the result of Regulation NMS which the SEC issued in
2005. Some call the resulting new world of both on-exchange and
off-exchange trading a model of competition. Others call it a free-
for-all that defies oversight and is ripe for system failures and trad-
ing abuses. In reality, both descriptions have some truth. Trading
competition has led to lower trading costs and faster trading, but
it has also opened the door to new problems.

One of those problems involves system failures, of which the May
6, 2010, Flash Crash is the most famous recent example. On that
day, out of the blue, the futures market suddenly collapsed and
dragged the Dow Jones Industrial Average down nearly 700 points,
wiping out billions of dollars of value in a few minutes for no ap-
parent reason. Both the futures and stock markets recovered in
less than 20 minutes, but left investors and traders in shock. After
5 months of study, a joint CFTC—SEC report has concluded that
the crash was essentially triggered by one large sell order placed
in a volatile futures market using an algorithm that set off a cas-
cade of out-of-control computerized trading in futures, equities, and
options. That one futures order, placed at the wrong time, in the
wrong way, set off a chain reaction that damaged confidence in
U.S. financial markets.

In some ways, the May 6th crash was a high-speed version of the
1987 market crash, where a sudden decline in the futures market
led to a corresponding collapse in the broad stock market, which
led, in turn, to crashes in individual stocks. And it is not the only
type of system failure affecting our financial markets. So-called
mini flash crashes in which one stock suddenly plummets in value
for no apparent reason have become commonplace.

On dJune 2, 2010, for example, shares in Diebold Inc., a large
Ohio corporation, suddenly dropped from about $28 to $18 per
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share. The stock recovered, but the company was left trying to un-
derstand and explain what happened. Even after the SEC initiated
a pilot circuit breaker program after the May 6th crash, at least
15 other companies have had similar experiences, including
Newcor, Intel, and Cisco. A former senior NASDAQ executive told
the Subcommittee that the NASDAQ exchange has experienced sin-
gle-stock flash crashes five times per week. The New York Stock
Exchange and FINRA told us these crashes are commonplace and
attribute them to various glitches in computerized trading pro-
grams.

Single-stock crashes might seem to be a minor problem, but what
happens if the security that crashes is a basket of stocks or com-
modities? On November 29, 2010, three of the top five equities
traded by volume were actually baskets of stocks. If a basket of
stocks or commodities crashes in value, what happens to the under-
lying financial instruments? Uncontrolled electronic trading and
cascading price declines in multiple trading venues, including in fu-
tures, options, and equities markets, could be the result—in other
words, another May 6th.

Many investors, by the way, are not waiting around to find out
if our regulators have fixed the problem. According to the Invest-
ment Company Institute, each month since May, more investors
have fled our markets, pulling billions of dollars of U.S. invest-
ments.

System failures are not the only problem raised by our fractured
markets. Another problem is their increased vulnerability to trad-
ing abuses. Traders today buy and sell stock on-exchange and off-
exchange, simultaneously trading in multiple venues. Traders have
told my Subcommittee that orders in some stock venues are being
used to affect prices in other stock venues; and that futures trades
in the CFTC-regulated markets are being used to affect prices on
SEC-regulated options and stock markets. Some traders are also
using high-speed trading programs to execute their strategies,
sometimes submitting and then canceling thousands of phony or-
ders to affect prices.

To get a sense of the trading activity that goes on today, take a
look at this stack of paper. This stack, nearly 5 inches high, con-
tains the actual message traffic generated in the futures, options,
and equities markets with respect to one major U.S. stock over the
course of 1 second. One stock, in 1 second, produced over 29,000
orders, order modifications, order executions, and cancellations.
This stack shows in black and white how traders are now ana-
lyzing orders in all three markets at once, evidencing how the fu-
tures, options, and equities markets are interconnected. Imagine
the same stack multiplied countless times, filling this entire hear-
ing room and the interconnectedness of the markets as well as the
potential for system failures and trading abuses becoming alarm-
ingly clear.

One well-known trader, Karl Denninger, recently made this pub-
lic comment about U.S. trading activity: “Folks, this crap is totally
out of hand,” he said, “and it is now a daily game that is being
played by the machines, which are the only things that can react
with this sort of speed, and they are guaranteed to screw you, the
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average investor or trader. Go ahead,” he said, “keep thinking you
can invest.”

While fractured markets and high-speed trading are causing new
problems and forms of manipulation, they are also leaving our reg-
ulators far behind. Traders are equipped today with the latest,
fastest technology. Our regulators are riding the equivalent of
mopeds going 20 miles per hour chasing traders whose cars are
going 100 miles per hour.

Our regulators are confronting at least four challenges, and be-
fore I go through those challenges, I want to join Chairman Reed
in congratulating and thanking our witnesses here today. You have
led your agencies in important new directions and reforms, and you
are doing it with, I think, great professionalism and talent;, and we
commend the efforts that you are making. Here are some of the
challenges that our regulators are facing.

The first is the fact that each trading venue today has its own
infrastructure rules and surveillance practices. Besides the expense
and inefficiency involved, no regulatory agency has a complete col-
lection of trade data from all the venues, much less a single inte-
grated data flow allowing regulators to see how orders and trades
in one venue may affect prices in another.

Second, even if regulators had an integrated data flow, the cur-
rent data systems fail to identify key information, including the
names of the executing broker and customer making the trades.
That means that regulators cannot use the electronic records to, for
instance, trace trading by one person or set up alerts to flag trades.
Instead, before any trading analysis can start, regulators have to
figure out the broker and customer behind each trade. Patterns of
manipulation are hidden.

The third problem is that the SEC has no minimum standards
for automated market surveillance by self-regulatory organizations,
so-called SROs, and the quality of those efforts is apparently all
over the map. Recent SEC examinations of certain exchanges have
found, for example, that some ineffective surveillance systems were
unable to detect basic manipulations or used such restrictive cri-
teria that they failed to flag suspect activity, some exchanges failed
to review some surveillance alerts, and some exchanges had only
rudimentary or underbudgeted investigative examination and en-
forcement programs.

The fourth problem is that the SEC and CFTC have not set up
procedures to coordinate their screening of market data to see if
trades in one agency’s markets are affecting prices in the other’s
markets. Given the strong relationships between the futures, op-
tions, and equities markets, joint measures to detect intermarket
trading abuses are essential.

The impact of the regulatory and technology barriers is dem-
onstrated by the fact that it took the CFTC and the SEC 5 months
of intense work to figure out what happened over a few minutes
on May 6th, and I believe that Chairman Reed made this same ref-
erence. In addition, over the past 5 years, there have been few
meaningful single-day price manipulation cases. One recent case
involves a small trading firm, Trillium Trading LLC, which appar-
ently used phony trading orders to influence the price of several
stocks. In that case, FINRA found that over a 3-month period in
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2006 and 2007, Trillium submitted phony orders in over 46,000
manipulations, netting gains of about $575,000. Apparently, the
victims of the price manipulations got annoyed enough to research
the manipulative trading and hand over the data to FINRA. Even
then, it took FINRA 4 years to reconstruct the order books, prove
who was behind the trades, and resolve the matter. Trillium and
its executives recently settled the case by agreeing to pay over $2.2
million in fines and disgorgements.

Traders and regulators have told us that Trillium is not the only
company that has engaged in or is engaging in price manipulation
in U.S. financial markets. In fact, one of the more chilling exam-
ples involves suspect trading involving traders located in China.
Are overseas traders trying to manipulate U.S. stock prices? Our
regulators are currently ill-equipped to find out.

The May 6th Flash Crash and the Trillium case provide powerful
warnings that we need to strengthen U.S. oversight of our financial
markets to restore investor confidence. Much needs to be done. Re-
cent actions by the SEC to prohibit phony quotes, impose single-
issue circuit breakers, and set up a consolidated audit trail are im-
portant advances. But there is a long, long way to go, particularly
with respect to coordinating market protections and surveillance
across market venues, and across the futures, options, and equities
markets.

There also needs to be a greater sense of urgency. The SEC’s pro-
posed consolidated audit trail is expected to take years to put into
place and will not cover all of the relevant products and markets.
Requiring executing broker and customer information, an essential
component to effective oversight, is in limbo, pending completion of
the consolidated audit trail, as is integrating the trade data for
multiple trading venues. Integrating trading data and market sur-
veillance of futures, options, and equities markets by the CFTC
and SEC is not even on the drawing board.

I hope this hearing will help inject greater urgency into strength-
ening U.S. oversight of our fractured, high-speed markets to restore
investor confidence.

Again, I want to thank you, Chairman Reed, for holding these
hearings and for the kind of leadership that you have shown in
digging into these kind of issues over the years. Thank you.

Chairman REED. Thank you very much, Mr. Chairman.

Let me introduce our witnesses. Our first witness is the Honor-
able Mary Schapiro, Chairman of the Securities and Exchange
Commission. Prior to becoming the SEC Chairman, she was the
CEO of the Financial Industry Regulatory Authority, FINRA, the
largest nongovernmental regulator for all securities firms doing
business with the United States public. Chairman Schapiro pre-
viously served as a Commissioner of the SEC from December 1988
to October 1994, and then as Chairman of the Commodity Futures
Trading Commission from 1994 until 1996.

Our second witness is the Honorable Gary Gensler, the Chair-
man of the Commodity Futures Trading Commission. He pre-
viously served at the U.S. Department of Treasury as the Under
Secretary of Domestic Finance from 1999 to 2000 and as Assistant
Secretary of Financial Markets from 1997 to 1999. Prior to joining
the Department of Treasury, Chairman Gensler worked for 18
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years at Goldman Sachs, most recently as a partner and cohead of
finance.

Before you begin your testimony, I will turn it over to Chairman
Levin to administer the oath pursuant to Rule VI of the Rules of
Procedure of the Senate Permanent Subcommittee on Investiga-
tions. Would you please stand?

Chairman LEVIN. Thank you very much, Chairman Reed.

As he said, pursuant to the rules of our Subcommittee, all wit-
nesses need to be sworn. If you would raise your hands.

Do you solemnly swear——that the testimony that you will give
before these Subcommittees will be the truth, the whole truth, and
nothing but the truth, so help you God?

Ms. SCHAPIRO. I do.

Mr. GENSLER. I do.

Chairman REED. Chairman Schapiro, you may begin.

STATEMENT OF MARY L. SCHAPIRO, CHAIRMAN, SECURITIES
AND EXCHANGE COMMISSION

Ms. ScHAPIRO. Thank you very much, Chairman Reed and Chair-
man Levin. Thank you for the opportunity to testify on behalf of
the Securities and Exchange Commission concerning the U.S. eq-
uity market structure.

When we discuss market structure, we are talking about every-
thing from the organization of a market to the number and types
of venues that trade a financial product, and we are talking about
the rules by which those markets operate. Although these issues
can be complex and the rules arcane, a stable, fair, and efficient
structure is the backbone of the equity markets and an important
engine of our economy. Keeping that backbone strong means re-
sponding to the ongoing dramatic changes that are reshaping our
financial markets.

A decade ago, most of the volume in stocks was executed manu-
ally. Now nearly all orders are executed by fully automated sys-
tems, often in less than a thousandth of a second. And as you have
mentioned, just 5 years ago, the New York Stock Exchange exe-
cuted about 80 percent of the volume in the U.S. equities it listed.
Today it executes about a quarter of that volume. The remainder
is split among 13 public exchanges, more than 30 dark pools, 3
ECNs, and more than 200 internalizing broker-dealers; and about
30 percent is executed in venues that do not display their liquidity
or make it generally available to the public.

At the SEC, we know that we must keep pace with the changing
landscape of our securities markets. That is why more than a year
ago we initiated a thorough review of equity market structure. As
part of that review, we have received hundreds of public comments,
some emphasizing the benefit of today’s structure and others rais-
ing concerns.

We have heard how our current market structure fosters com-
petition among trading venues and liquidity providers, lowering
spreads and brokers’ commissions. We have heard about the bene-
fits of highly interconnected markets and have been cautioned
about regulatory changes that might have unintended con-
sequences. But on the other hand, we have also heard deep con-
cerns about the quality of price discovery and whether the current
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market structure offers a level playing field on which all investors
can participate meaningfully and fairly.

As we consider regulatory responses, the Commission will evalu-
ate these issues with a particular focus on obtaining the appro-
priate data and analysis to support our next steps. We will ask
whether the changes we consider will aid capital formation and in-
vestor protection, enhance competition and price discovery, and im-
prove inspection, surveillance, and enforcement.

In this context, the prism through which I will view the role of
market professionals, whether they are exchanges or ATSs, broker-
dealers or high-frequency traders, is whether they compete in ways
that ultimately benefit investors and are companies seeking to
raise capital.

As you know, our market structure review is not a theoretical ex-
ercise. Indeed, the events of May 6th, which profoundly impacted
investors and listed companies, crystallized the importance of this
effort. May 6th highlighted the need for regulators to be able to re-
construct the events of a given day across millions of trades, bil-
lions of shares, and multiple markets.

Today each exchange has its own unique and often incomplete
data collection system, complicating efforts to reconstruct trading
activity that can involve millions of records across dozens of ex-
changes.

In response, the Commission has proposed large-trade reporting
requirements and a consolidated audit trail. This would for the
first time allow regulators to track trade data across multiple mar-
kets, products, and participants simultaneously. We would also be
able to rapidly reconstruct trading and quickly analyze unusual
market events.

Since May 6th, we have taken a series of measures to reduce the
chances of such an event recurring. For instance, we approved a
circuit breaker program that limits excessive price volatility in in-
dividual stocks. We approved rules designed to bring order and
transparency to the process of breaking clearly erroneous trades.
We adopted a new rule to require brokers and dealers to have risk
controls in place before providing their customers with access to
the market—a rule that effectively bans naked access. And we ap-
proved rules to enhance the quotation standards for market mak-
ers, including eliminating stub quotes, which represented a signifi-
cant proportion of the trades that were broken after May 6th.

In addition to regulatory responses, we are aligning our examina-
tion and enforcement efforts with the current realities of market
fragmentation and high-frequency trading. We are making funda-
mental structural changes in the way we approach and conduct ex-
aminations of self-regulatory organizations, including focusing on
how SROs surveil for potentially abusive high-frequency, high-
quote, or other algorithmic trading strategies.

At the same time, our Enforcement Division is investigating
whether various market participants have sought to unlawfully ex-
ploit the fragmentation of the markets, manipulate the price and
volume of securities, or contribute to the market’s volatility at the
expense of investors. Additionally, we created a specialized market
abuse unit to conduct investigations and develop expertise in par-
ticular high-risk program areas.
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We cannot turn the clock back to the days of trading crowds on
exchange floors, but we must continue to carefully analyze market
structure issues to ensure our rules keep pace with the new trading
realities and to identify ways to improve our markets, provide addi-
tional transparency, and increase investor protection. As we move
ahead, we look forward to working closely with the Congress, and
I look forward to answering your questions. Thank you.

Chairman REED. Thank you very much.

Chairman Gensler.

STATEMENT OF GARY GENSLER, CHAIRMAN, COMMODITY
FUTURES TRADING COMMISSION

Mr. GENSLER. Good afternoon, Chairman Reed, Chairman Levin,
Members of the two Subcommittees. I thank you for inviting me
here today. I am also pleased to be testifying along with Chairman
Schapiro. I think this is our seventh time testifying together, and
at least our third time since on May 6.

The CFTC-regulated markets have rapidly transitioned from
face-to-face. Electronic trading now represents 88 percent of our
markets. As a father of three daughters, I have learned much
about the new world of Twitter, social networking, and certainly
texting. Well, just as we cannot turn back that clock—as a father,
sometimes I might wish to—we cannot turn back the clock which
now we have of automated execution, algorithmic market making,
and high-frequency trading.

The May 6 events highlighted the cross-market linkages that you
spoke about between prices and volatility in the securities markets,
the futures markets, and other derivatives markets, and it is all
enabled by technology. Price discovery, which may first occur in
any one of these markets, futures or securities, can then move rap-
idly over into correlated products in other markets. Where small
disparities in prices arise, even just for milliseconds, market par-
ticipants try to profit in what economists call arbitrage between
these markets.

The CFTC’s surveillance program works to promote market in-
tegrity and protect against fraud, manipulation, and other abuses.
The CFTC is coordinating closely with the SEC on policy levels,
specifically trying to coordinate with rulemaking implementation of
Dodd-Frank, but importantly, we also work very closely on surveil-
lance and data sharing.

After May 6, as one example, our staffs promptly shared with the
SEC position data and transaction data with regard to that day’s
events, and the exchanges and the self-regulatory organizations,
importantly, conduct front-line market surveillance and also coordi-
nate very closely, not just on May 6, but on many other days, as
well, and have regular interactions.

In terms of data, the CFTC does currently receive futures data
on a daily basis. This is most important for us. We get it the very
next morning, the open interest and the transaction data. We do
not regularly get the order book because we do not have the re-
sources, really, to get that. May 6, we asked for it. It was 14 mil-
lion orders. I have just calculated. It would 476 times more than
that stack right there for that 1 day in one contract in 1 month,
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and that was part of why it took a while to analyze that data, but
we did get it and shared it with the SEC where they wanted it.

We do in our marketplaces, in the futures marketplaces, have
what we would call pretrade risk management functionality. Let us
call them safeguards. These safeguards protect against extreme
movements. They could be price bands, maximum order side, pro-
tection against market stop loss orders, and importantly, market
pauses, sort of time-outs, back to the children’s theme, but a little
time-out in the market. Exchanges are required to have these, and
executing brokers also have to have some pretrade risk parameters
for uses of the clearinghouses for the transactions. Last week, the
Commission actually put out a proposal that mandates that mar-
kets have pretrade risk safeguards such as these but asked the
public for their views.

The events of May 6 and the Dodd-Frank Act present new chal-
lenges, however, and those new challenges, I just want to highlight
a couple very quickly. Our new authorities also give us from Con-
gress authorities to work with regard to disruptive trading prac-
tices. The Act prohibits three specific things, but we are also asking
the public and working on other acts, and we put out an Advance
Notice of Proposed Rulemaking.

The second thing I would mention is resources, if I might. The
CFTC’s current funding is less than what we would need to really
do the surveillance, not only for the events of May 6, but, of course,
the new Dodd-Frank Act. We currently have about 680 full-time
staff. We estimate that we will probably need about 400 more staff.
To put these in dollar terms, our current funding from last year
was $169 million. The President’s request for 2011 is $261 million.
We anticipate we will have 300 to 400 new applicants that will ar-
rive on our doorstep next summer. These are swap dealers and
swap execution facilities and so forth. We have no intention of
robo-signing these applications. I mean, we are going to thought-
fully look at them as we are supposed to. We will need the re-
sources to do that.

Thank you.

Chairman REED. Well, thank you both very much.

Chairman Gensler, let me thank you, but also, I think you have
raised a troubling concern, which Chairman Schapiro has also sug-
gested in her testimony. Chairman Schapiro, in your testimony,
you state, budget permitting—your words—the SEC hopes our en-
forcement staff with expertise in algorithmic trading strategy, mar-
ket abuse, quantitative analysis, and many other skills you need.

According to the numbers in the SEC’s fiscal year 2011 budget
request, between fiscal years 2005 and 2007, the SEC experienced
3 years of flat or declining budgets, which in effect with even small
inflation means declines. The net result was that the SEC lost 10
percent of its workforce and was severely hampered in key areas,
such as enforcement and examination. By 2008, I think this be-
came readily apparent to every American with the dysfunction in
our marketplace.

Even in the fiscal year 2010 budget levels, if you stay at that,
your workforce is still below the 2005 level, as I understand it. And
at the same time, as Chairman Gensler and you both point out,
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with the Dodd-Frank legislation, there is significantly expanded re-
sponsibilities which we expect you to carry out.

So, really, for both of you, to what extent are staff levels ham-
pering your ability to improve and strengthen oversight of current
high-tech trading, implement the new provisions of the Dodd-Frank
Act, and then do what you both alluded to, try to keep up with the
most dynamically and rapidly changing marketplace that we have
ever had, from 80 percent of trades on the exchanges to a fraction
of that today? So let me ask both of you to comment, and you can
begin, Chairman Schapiro.

Ms. ScHAPIRO. Thank you very much, Chairman Reed. Well, ob-
viously, resources are a significant concern for the agency. As you
rightly point out, we have had a very volatile history of funding at
the Securities and Exchange Commission, and while Congress has
been very generous in the last couple of years and we have been
able to begin to staff up, we are really just now reaching our 2005
levels of staffing and technology spending.

We have been enormously fortunate in the last year to be able
to attract tremendous help to the agency to supplement our already
very talented staff, but we are trying to bring in new skill sets,
people with expertise in algorithmic trading, people from credit rat-
ing agencies and trading desks and hedge funds, to try to help us
have the capability to do the job we have always been charged with
doing, but also to take on the new responsibilities, as you point out,
that we have been given under Dodd-Frank. It is absolutely essen-
tial that we be able to continue to bring that kind of skill set into
the agency.

One of the most important initiatives for us going forward really
is the consolidated audit trail, and I would love to respond at the
appropriate time to Chairman Levin’s comments about how long it
is going to take because we think there is good news on that front.
But in order to make use of the data that we would receive from
a consolidated audit trail, even understanding that the exchanges
will be the primary users of that data, we need people with capac-
ity in data management, quantitative analysis, and the servers and
system capability to receive something on the order of 20 terabytes
of data in a month.

So our needs for both Dodd-Frank and for stepping up and doing
what I think the American public has a right to believe we are
doing with respect to the oversight of our highly fragmented mar-
ketplace, we need significant resources.

Chairman REED. Chairman Gensler, go ahead, please.

Mr. GENSLER. I thank you for that. I do think that our agency,
on a little bit smaller base, we are going to be asked to take on
the swaps market, which is approximately $280 trillion, notional
amount, nearly '20 times the size of our economy, just
arlthmetlcally We currently oversee a market that is about $40
trillion in notional, the futures marketplace. So it is about seven
times the size. We think we need about 70 percent more people, so
we are trying to be efficient.

Part of the efficiency comes from technology. We have asked for
$18 million more in this coming year, and that is part of the Presi-
dent’s request for $261 million. That is to deal with data. A lot of
data will be in data repositories, but we will need to be able to, in
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essence, put a pipeline into that data and to search it, to analyze
it, and to have automated surveillance. In later testimony, I noted
that FINRA currently has surveillance tools and alerts on 300 dif-
ferent algorithms. I can assure you, we at the CFTC have a frac-
tion of that right now. We only started the program of building our
own algorithms in the last 2 years in a serious way.

Chairman REED. Let me ask you both, and perhaps this might
be a point if you wanted to comment on the consolidated audit
trail, but essentially, we are asking two agencies who—and I again
commend you for your collaboration, both informally and for-
mally—to surveil these markets, to have sort of ongoing insights
into what is going on. How are you doing that in informal and for-
mal ways? How are you coordinating? I presume, Chairman
Gensler, you have something comparable to the consolidated audit
trail that you are trying to roll out. So let me begin with Chairman
Schapiro, and talk about some of the collaboration as you go for-
ward. You might even want to talk about the time tables that you
have.

Ms. SCHAPIRO. Sure. The collaboration really has been superb be-
tween the two agencies, and I think May 6 is a great demonstra-
tion of how the two staffs work together, understand each other’s
data, and the interconnections between the marketplace.

The consolidated audit trail would be designed in the first in-
stance to give us a single consolidated set of data with really all
the information one could want with respect to the equities mar-
kets and the options markets, but it would be our view that, over
time, it should absolutely include all related financial products so
that we should include municipal securities, Government securi-
ties, and futures that are on equities or equity products so that we
have a truly comprehensive view of the trading of instruments in
our economic substitutes for each other. Otherwise, it will not be
a very effective system.

The initial estimates of the SEC staff when we proposed the con-
solidated audit trail were quite extraordinary in terms of the dollar
cost and the timeframe, about $4 billion all in and as long as three
to 4 years to implement. We would ask that the SROs actually de-
velop the plan for the consolidated audit trail. The SEC would set
out the criteria, what has to be real-time reporting and what all
the data elements are, and are many in order to have the informa-
tion that we need.

But as a result of the comment process and our meeting with a
number of technology firms, we believe that we can dramatically
reduce the cost and the timetables of implementation because a
large portion of those costs, well over half, were thought to be nec-
essary to allow broker-dealers to build the reporting systems to get
the information into the repository. We do not think that that is
likely to be necessary and that there are, in fact, technologies that
already exist that can be utilized in this space. So we are hopeful
that when we come to approving a final rule, the costs and the im-
plementation period will be down significantly, which to my mind
would mean we could more quickly bring in all the related products
that we think are necessary for this to truly be a consolidated audit
trail.
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Chairman REED. And in that regard, Chairman Gensler, you
both essentially regulate economic equivalence of each other in
some cases, and you, I presume, have a complementary sort of vi-
sion about how you can build something like the consolidated audit
trail. Could you comment on that?

Mr. GENSLER. We are fortunate. We have a less fragmented mar-
ket now. I think in the swaps world, it would become fragmented
with these execution facilities. By the morning of May 7, but every
morning, we have the full transaction file from the day before in
the futures world already in our system and our analysts are able
to analyze it. Actually, on the evening of May 6, we already knew
of the single large trader, the 75,000 contract, and we told the SEC
that evening and some of the other regulators that evening and
interviewed the executing broker the morning of the 7th. So we ere
fortunate in that way.

Our challenges are we do not currently have what is called ac-
count ownership and control information. We put out a rule this
summer and we very much need to do that. We have the data, but
we do not always have the ownership.

The second challenge is we do not have the resources to analyze
the order book every day. We only did that for May 6. But it is 14
million orders on one contract. Imagine on the whole market. It is
probably measured in the billions of orders.

And the third challenge is with the swaps market coming in, how
we aggregate the data across the swaps and futures market, and,
of course, aggregate.

I do believe that we have work to do to institutionalize our coop-
erative nature. It has been a great working relationship, but we
will not be there forever and our staffs will change and so I think
we do have work to do to institutionalize some of this.

Chairman REED. My last comment. You are collectively working
on an institutionalization both in terms of technology systems and
communication systems as well as people. That is going to go on.

Mr. GENSLER. Yes, in the midst of a lot of rulemaking.

Chairman REED. Right. Right. Let me recognize the Chairman.

Chairman LEVIN. Chairman Schapiro, since we are talking about
your consolidated audit trail and the good news you brought us,
give us an estimate. Will it be less than half the cost and half the
time? Is that fair, or is that too optimistic?

Ms. SCHAPIRO. Almost certainly, any estimate I give you will be
wrong, but I will tell you that we think that between 50 and 80
percent of the current cost estimate is associated with the require-
ment for the broker-dealers to build the reporting systems, and to
the extent there are existing technologies that would facilitate that,
it should make a very significant change in the cost level and

Chairman LEVIN. Would that be up to half, do you estimate?
Could it be as much as half?

Ms. SCcHAPIRO. I would hope so. I honestly do not know. I also
think it is important to point out that while it is a very large num-
ber, $4 billion, these are markets that trade $220 billion worth of
securities every day. So it is a big number, but there is a lot at
stake in getting this market structure right.
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Chairman LEVIN. Absolutely. That is why we are pressing it. Do
you think it could be done in perhaps less than half the previously
estimated time?

Ms. SCHAPIRO. Again, I do not know and I do not want to be mis-
leading in any way because I truly do not know, but it would very
much be my hope. I think this is perhaps for me one of the most
important things I can try to get accomplished at the SEC.

Chairman LEVIN. OK. Thank you. In your opening statements,
you both acknowledged that the market prices in each venue are
nearly simultaneously affecting each other and that the futures
and stock prices in America—regulated by each of your Commis-
sions—also affect each other. In my judgment, since these markets
are so connected, it would seem to me that there is nothing pre-
venting somebody from using one market to manipulate another
market.

So let us take a look at Exhibit 2, a chart. I do not know if you
can see that or not. Turn that around, if you would, so they can
see it, unless it is in front of them. Let us assume that Joe Trader
was entering orders that he never intended to have executed in one
market so that it would move prices to his benefit in another re-
lated market. After moving the market price and taking advantage
of the price movement that he caused, he then cancels his original
orders, allowing the markets to return to normal. Now, that seems
to me to be a variation of what Trillium traders did, but this time
using two markets.

My question to you is, might that type of trading strategy be a
manipulation? I am not asking you whether it is. You obviously
cannot know. But might that kind of strategy I just outlined be ma-
nipulative?

Ms. SCHAPIRO. I think it is entirely possible that it could be.

Chairman LEVIN. OK.

Mr. GENSLER. Because our statutory framework relates to intent,
it would depend on the party’s intent. But it could be if the intent
was there to manipulate a market.

Chairman LEVIN. Now, I think you have testified already that
since people trade in multiple markets, that our regulators need to
be able to compare the trading data from more than one market
to see if trading in multiple markets is being improperly used. Can
your agencies coordinate your automated surveillance efforts to
spot this type of cross-market price manipulation or anything else
that might be appropriate? Is that a possibility?

Ms. SCHAPIRO. I think it is a possibility. With the consolidated
audit trail—and now again, we have two different agencies with
different jurisdictions. We would have to ultimately agree to re-
quire that the exchanges and the market participants under two
separate agencies’ jurisdictions agreed to contribute data to the
same consolidator and to the same audit trail. But I do not know
of any reason why, if there is a will to do it and there is the tech-
nical capacity to do it, why we would not do it, frankly.

Chairman LEVIN. All right. Mr. Gensler.

Mr. GENSLER. We already do it. I would say it is more on an ad
hoc basis or an event-driven basis and an enforcement case-driven
basis, and we have had some very good collaboration. I think to do
it and institutionalize it might take some rule changes on both
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sides to have exchanges and self-regulatory organizations on a reg-
ular basis from the two jurisdictions sharing information and that
would be worthwhile to consider.

Chairman LEVIN. OK. If you would consider that, it would be
helpful.

Chairman Schapiro, do you currently have an automated surveil-
lance to detect cross-market manipulations? Do you have that in
place now?

Ms. ScHAPIRO. No. We have some tools in place that allow us to,
upon request from the—we request the exchanges to provide us
with information and so we can see activity in options markets and
equity markets, but we do not have routine capability to see across
to other derivative markets, over-the-counter markets, and we do
not really have the tools to efficiently utilize the data that we do
get.

Chairman LEVIN. Now, is that what you hope the consolidated
audit trail will help obtain?

Ms. ScHAPIRO. That, as well as the large trader reporting sys-
tem, which we believe could be in place even much sooner, that will
at least give us the capacity to see what larger traders are doing
in our market.

Chairman LEVIN. OK. And when do you think that is possible,
that large trader reporting system?

Ms. SCHAPIRO. It was proposed earlier this year and it would be
my hope that we would be able to finalize the rules for both that
and the consolidated audit trail early in the new year, and then I
do not know off the top of my head what the implementation time-
frames are for large trader. They are measured in months, not in
years.

Chairman LEVIN. Now, FINRA has an Order Audit Trail System,
as I understand it O—A-T-S. Are you familiar with it?

Ms. ScHAPIRO. That is right, yes. Yes.

Chairman LEVIN. Is that something which you could use as an
interim step?

Ms. ScHAPIRO. I think it is a great question and there are—
FINRA has the OATS system. The New York Stock Exchange has
the Order Tracking System. And the options exchanges have an
audit trail that they use, as well. And I think it is kind of a philo-
sophical question almost. The OATS system gathers data and it
covers a significant portion of the marketplace. So we could look at
whether to spend resources and time trying to make it a little bit
better and a little more robust and broader or we could take those
resources and time and create a genuinely consolidated audit trail
system that is very scalable and very capable of capturing all the
economic substitutes for equities.

And so I think what we have said in the consolidated audit trail
proposal is we expect exchanges and FINRA to come to us with a
plan for how they are going to implement a consolidated audit trail
that gives us all of the data that we need as regulators and that
we expect them to use as market surveilors and leave the choice
of the technology to them.

Chairman LEVIN. And to kind of summarize your previous point:
at the moment, at least, you are relying on someone to identify a
problem for you first and then you can look across markets
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Ms. SCHAPIRO. I think that——

Chairman LEVIN. At the moment. At the moment.

Ms. ScHAPIRO. I think that is generally true, either someone
identifying a problem or our own staff obviously sees market activ-
ity and may be concerned about a big spike in volume, for example,
ahead of a corporate announcement, and then we would utilize a
tool called the Electronic Blue Sheets to investigate whether the
people who traded ahead of that corporate announcement might
have had access to material nonpublic information and violated the
Federal securities laws. So it is a combination.

Chairman LEVIN. Let me just raise a question before I have to
run off. We are talking about trading abuses here and I want to
talk about a trading abuse that involves credit default swaps. Now,
they were not subject, those swaps, to regulation before Dodd-
Frank came along and that includes credit default swaps that bet
against mortgage-backed securities, which are the bets that made
a major contribution to the financial crisis.

Now we have got Dodd-Frank, which requires your agency to
monitor those types of swaps for a variety of uses, and I want to
give you a description of something that my Subcommittee uncov-
ered during our investigation of the financial crisis. I think you or
your staff has seen some of these documents, which we were able
to get to you yesterday, which we uncovered during our investiga-
tion of the financial crisis. I want to get your thoughts as to how
either of your agencies could monitor swaps electronically to detect
a type of market squeeze.

From late 2006 to early spring of 2007, major financial investors
had begun betting against subprime-related CDOs by purchasing
credit default swaps, or CDSs. Soon, the price rose and no one in
the market was willing to offer any more CDS protection against
a fall in the value of subprime-related CDOs. Goldman Sachs want-
ed to continue to buy CDSs, but none were available at a reason-
able price, so it changed the situation. Goldman’s asset-backed se-
curities desk, their ABS desk, decided it would offer CDS protection
at a lower and lower price in order to drive down the market price
and induce current CDS holders to sell off their holdings. And
when the sell-off was large enough and the price got low enough,
Goldman planned to move in and purchase the CDSs for itself at
artificially low prices.

Now, that short-squeeze strategy was described in a number of
exhibits, including Exhibit 3A, which I will start with. It is a self-
evaluation which was done by one of the Goldman traders on the
ABS desk who participated in that activity, and we will include
that in the hearing record at this time, a self-evaluation report by
a Mr. Salem, S-a-1-e-m.

On page 15 of that Exhibit 3A, at the bottom of the first para-
graph, this is what he wrote. “In May, while we remained as nega-
tive as ever on the fundamentals and subprime, the market was
trading very short,” in caps, “and susceptible to a squeeze. We
began to encourage this squeeze with plans of getting very short
again and after the short squeeze caused capitulation of these
shorts. This strategy seemed doable and brilliant, but once the neg-
ative fundamental news kept coming in at a tremendous rate, we
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stopped waiting for the shorts to capitulate and instead just reiniti-
ated shorts ourselves immediately.”

Now, in an interview with us, the trader who wrote this self-eval-
uation denied that the ABS desk ever intended to squeeze the mar-
ket. He claimed that he had wrongly worded his own evaluation re-
port, and that his account is consistent with other Goldman docu-
ments.

In May 2007, for example, Michael Swenson, the manager of the
ABS desk who oversaw the traders’ efforts, wrote e-mails in which
he encouraged the attempt to squeeze the market, and we will in-
clude these e-mails, Exhibits 3B and 3C, in the record at this time.

In the first e-mail, dated May 25, Mr. Swenson wrote, “We
should be offering a single-name protection down on the offer side
to the street on tier one stuff to cause maximum pain.” And then
on May 29, he followed up with another e-mail. “We should start
killing the single-name shorts in the street. Let’s pick some high-
quality stuff that guys are hoping is wider today and offer protec-
tion tight. This will have people totally demoralized.”

Now, when interviewed, Mr. Swenson also denied there was an
effort by Goldman to squeeze the shorts. He said the purpose be-
hind Goldman’s effort was to restore balance to a market that had
gone too far to one side, leading to an artificially high cost for CDS
protection, but he could not explain why he used the terms he did,
“cause maximum pain” and “this will have people totally demor-
alized” to describe an effort to restore balance to the market.

Other e-mails suggest that the attempted short squeeze by Gold-
man negatively impacted its own clients. For several weeks, as
Goldman tried to drive down the price of CDS protection, it re-
quired some of its clients to make collateral payments to Goldman
on CDS protection that they had bought at a higher price. In some
e-mails, clients asked Goldman how they could owe more collateral
to Goldman when the clients had shorted the mortgage market,
which was declining in value.

In the end, short sellers did not offer to sell their shorts at the
lower price. Instead, most went even shorter and Goldman aban-
doned its efforts to squeeze the market. Even after Goldman aban-
doned the effort, some investors were harmed by the lower prices.

Now, this is my question. Chairman Gensler first. You are famil-
iar with short squeezes in the commodities markets. Would this
type of attempted short squeeze in the mortgage-backed securities
market trouble you, number one, either as a conflict of interest or
as manipulation on the part of Goldman. Mr. Gensler.

Mr. GENSLER. Are you sure you did not want Chairman Schapiro
to go first?

[Laughter.]

Mr. GENSLER. No, in more seriousness, I am not familiar enough
with the facts, and the first time I have seen the document is, of
course, now. But in our markets, in the futures markets, manipula-
tion relates to intent and to distort a price. There is a four-factor
test about price manipulation. The Dodd-Frank bill actually, fortu-
nately, I think, broadens that, and we have a proposed rule out on
fraud-based manipulation, and also Congress has given us addi-
tional authorities on disruptive trading practices, all that we will
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be publishing rules on and get public comment on that are very
helpful.

In the current statutory framework on what is called price ma-
nipulation, you need to have an intent to, in essence, distort a
price, and the price has to have been distorted, and those would be
sort of the factors that would have to be applied to this situation
or other situations.

Chairman LEVIN. Alright, Chairman Schapiro, let me ask you a
question. Does the SEC have the capacity to monitor MBS markets
for this type of activity? Is the capacity there to monitor?

Ms. SCHAPIRO. It is not there now.

Chairman LEVIN. Would it be helpful for you to have it?

Ms. SCHAPIRO. I think so, and I do think that we will have better
capacity generally with respect to the asset-backed securities mar-
kets going forward based on rule proposals we did last spring, but
also authorities under Dodd-Frank. But it would be, obviously,
helpful. That is troubling language that you read to us.

Chairman LEVIN. Thank you both very, very much, and I am
going to run and vote.

Chairman REED. Well, we again apologize for the tag-team ac-
tions caused by the votes, but one point I want to raise, and it goes
to sort of the conceptual issue. The presumption, I think, from most
people—not perhaps the most sophisticated traders in the world,
but people who own a few stocks—is that the value of stocks, the
liquidity associated with the stocks is directly a function of their
economic value. The same thing with debt instruments, the same
thing with derivatives, that there is a real economic value here.
And one of the issues that we have to deal with is with the pro-
liferation of these algorithmic high-frequency trades. Some of these
algorithms do not take into account the fundamentals of the instru-
ment, the economic value, the dividends, or the status of the mu-
nicipality issuing them. They are simply saying if enough of these
are sold, then we start selling. And then if we start selling, another
algorithm kicks in.

To the extent we get further away from the economic values
here, does that not only cause concern but is that—you know, is
that something that is good for the economy? It may be a naive
question, but I will pose it.

Ms. SCcHAPIRO. I do not think it is a naive question at all. I actu-
ally think it is sort of the fundamental question that we are really
grappling with: What is the role of traders versus investors? And
what kind of trading really provides liquidity to the marketplace
that enables investors to get in and out of positions successfully?

When we meet with public companies—and I always ask this
question of them, and I always ask this question of retail broker-
dealers: How are the markets working for you, for what you need
to do, as a public company, in raising capital; what your customers,
as a retail broker-dealer, are looking for in the marketplace? And
there is a lot of concern about whether the price discovery mecha-
nism is efficient or whether we have the development of two-tiered
markets that is hindering effective price discovery, whether the
playing field is level so that long-term investors are going to be
buyers and holders of securities, have an equal opportunity to get
the best price in the marketplace, as traders do, whether issues
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like speed and colocation and access to proprietary data feeds,
skews the ability of others to effectively participate in the market-
place. And I do not know the answers to all those questions, but
they are very much questions that are on the minds of the retail
public and on the minds of public companies—for whom these cap-
ital markets are their lifeblood. Their capacity and their capability
is in these markets to expand and grow and create jobs.

So I think these are exactly the kinds of questions that we are
trying to explore through our Concept Release. When we ask about
what is the quality of the marketplace and what is the quality of
our market structure and what are the best metrics to measure
that in addition to looking at detailed questions about the role of
algorithms and high-frequency traders and as well as dark pools of
liquidity.

Chairman REED. Before I turn to Chairman Gensler, one of our
roles is to amplify these questions in the broader context and in the
public debate and also to see if we can drive effective answers, and
they might change over time. So I appreciate what you are doing,
I know what you are doing, but your efforts—and please, ask us
how we can be helpful—to find real answers to this that are ques-
tions that are to be posed, as you point out very adroitly, not only
by the investor on the street but large institutional investors, large
corporations, et cetera, go really to the nature of a functioning mar-
ket versus a highly lucrative trading venue. And they can be two
different things.

Ms. SCHAPIRO. I think you made an excellent point. In the com-
ment process that followed the Concept Release and a roundtable
that we also held back in June to look at market structure issues,
one commenter supplied a survey that they had done of a number
of investors across a range, and not just investors but also trading
firms and others, and even large institutional investors in that sur-
vey, only about half of them said they felt like the market structure
was fundamentally working for institutional investors’ interests at
this point.

Chairman REED. Thank you.

Chairman Gensler, your comments from your perspective?

Mr. GENSLER. I think that markets have to have the confidence
of the public, not just the investing public but as Chair Schapiro
said, the capital formation and the markets, we oversee those that
hedge, whether it is a farmer or a rancher in our core groups or
a modern financial company hedging a risk.

I think that markets for decades have included hedgers, inves-
tors, and speculators, and have even included the interdealer trad-
er. In the old days, it was somebody in the pits of a Chicago futures
exchange or on the floor of the New York Stock Exchange. Today
in the modern Twitter and high-frequency world, it is somebody
with a computer who is maybe collocated and so forth.

I think the core that we have to make sure is that these mar-
kets—that everybody has sort of an equal access to these markets,
that they are very transparent. That is at the core of the new
Dodd-Frank bill for the swaps market, but that they are trans-
parent and somebody does not have some information advantages,
and that we do effectively police them against fraud manipulation.
Whether what Chairman Levin laid out is manipulation I could not
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speak to, but we have to police against those manipulations and
have the tools to do that.

Chairman REED. I think I have asked this question in different
words, but succinctly, so much of this is cross-market activity, and
you alluded to it, Chairman Gensler, and you, Chairman Schapiro,
in your comments. The obvious thing is that arbitrage is something
that is attractive because if you can catch two markets in a quick
match, that is usually a profitable exchange.

Again, anything that you want to add with respect to the steps
you are taking to ensure that cross-market activities, someone who
is trading a future to affect the price of an equity so that they can
either short or go long on the equity, what are you doing? And
then, Chairman Schapiro, what are you doing, or what do you both
think you are doing?

Mr. GENSLER. Well, candidly, most of what we are doing is with-
in the jurisdiction that we are in, and so there is cross-market
arbitrages within the futures market, the options on futures, and
then most recently the swaps markets. So we are going to try to
work to make sure that we really do have the data set within these
markets and can aggregate and do surveillance across those mar-
kets, because they can even be in one futures contract between the
months—that is called a basis trade or a spread trade. I do think
we need to do more to institutionalize across the markets as well.
But it is within our jurisdiction and then across our jurisdiction.

Chairman REED. Chairman Schapiro.

Ms. SCHAPIRO. Yes, I would really agree with that. I think our
problem is we have so many markets and we have so many venues
where trades are executed that just getting it to a point where we
have consolidated data about the equity markets would be an enor-
mous step forward. But it would be my hope that we would ulti-
mately have a consolidated audit trail and the capability to surveil
across related instruments.

Chairman REED. In your Concept Release in January of 2010,
Chairman Schapiro, you said, “Regulation has not kept pace with
the rapid evolution of the securities markets.” I would assume you
would both agree with that. I certainly agree with it.

But there is another, I think, again, perhaps naive but I think
a profound question. There is a window to catch up, and if you can-
not catch up, are we always going to—is this something that will
get beyond our capacity to regulate, frankly? And I think it goes
back to the issues we have talked about in terms of resources, in
terms of personnel, in terms of technology systems, et cetera. But,
you know, this is not your father’s market or your grandfather’s
market where it moves at something close to the pace—I hesitate
to use the Congress as a model, but at a pace much slower than
what is happening now. And I must say that one of my fears is
that this is a critical moment to not only get up to speed and so
that we are regulating on a near real-time basis or an effective
basis, but if we miss this moment, the gap will widen so signifi-
cantly that regulation will be simply—it will not be effective. It will
be there, but it will not be effective. And the second part of this
is just this proliferation of markets where you do not even have a
perspective into it. Comment on those two major points, and then
I will conclude.
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Ms. SCHAPIRO. Sure. There are two things that I think are crit-
ical. One is the need for regulators to be, as you said, up to speed
for the purposes of policing the market, to understand the activity
that is happening, where there are abusive practices going on. Our
enforcement program is looking into about 12 different kinds of
trading strategies that we think have the potential to be problem-
atic. So we have to have the capacity to do all that with the audit
trail and with the human and technical resources at the SROs as
well as at the SEC.

But I think we also have to look at whether there are regulatory
changes that are necessary in our marketplace in order to create
a stronger infrastructure. We have talked about the things that we
have done already with respect to—relatively simple things like
single-stock circuit breakers, eliminating stub quotes, prohibiting
naked access to the markets. But we also have a menu of ideas—
and at this point they are really just ideas—for other steps that we
might be able to take at the SEC that would strengthen that back-
bone of the market structure, including requiring broker-dealers to
have procedures that prevent algorithms from behaving destruc-
tively in the marketplace, something we saw, obviously, on May
6th. Whether there should be obligations on market makers to ei-
ther support the markets or at least not to trade in ways that de-
tracts from the quality of the marketplace, looking again at the
quality of exchange data feeds and whether the public data feed is
sufficiently robust in comparison to the one they sell for a lot more
money in their proprietary context, we need to assess the fee struc-
tures within the exchanges, the maker-taker fee and so forth. And
we are talking now very actively about migrating the single-stock
circuit breaker to a limit up/limit down model which would much
more closely actually mimic the futures model.

So I think there are lots of things for us to do that will be incre-
mentally important but important to try to solidify this market
structure in addition to trying to do a better job with surveillance
and viewing across all markets the activity that we see.

Chairman REED. Chairman Gensler.

Mr. GENSLER. I was going to say that maybe—the glass is half-
full. I am an optimist, and we have certain tools. We leverage off
of the exchanges. We leverage off of the self-regulatory organiza-
tions and also the big market participants, the dealers mostly,
what we call futures commission merchants in our world. And we
leverage by certain tools. We publish rules. We hopefully update
them. They are never quite up-to-date, but, you know, we update
them on a regular basis. We use enforcement actions as well.
Sometimes there is signaling to the markets when there is a par-
ticularly bad actor or manipulation and so forth. I think these
pretrade risk safeguards are absolutely critical. That is why we last
week published a rule that included that the exchanges them-
selves—they have had them in a voluntary way, and the futures
market has been very fortunate to have very robust pretrade risk
management, but now we require some of this pretrade risk man-
agement. So I think we have to always leverage off the market par-
ticipants and the self-regulatory organizations, use rules, enforce-
ment mechanisms, and as I say, risk safeguards.
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The last thing we use is transparency. I am a big believer that
transparency helps economic activity, but it also helps in a sense
the regulators, because, frankly, you get more people bringing in-
formation to you, too.

Chairman REED. Well, thank you very much for your testimony
and for your great effort at both the Securities and Exchange Com-
mission and the CFTC. Thank you very much, and I am sure we
will meet again. Thank you.

Mr. GENSLER. Thank you.

Chairman REED. The second panel can come forward.

Let me introduce now the second panel, and then I am awaiting
Senator Levin’s return. The second vote has been called. He will
vote, return, then I will depart. But in the meantime, I can intro-
duce the panel. He is not here. I will also swear the panel in, and
then we can begin the testimony.

Our first witness is Dr. James Angel, Associate Professor of Fi-
nance at Georgetown University’s McDonough School of Business.
Professor Angel specializes in the structure and regulation of finan-
cial markets around the world. His current research focuses on
short selling and regulation. Dr. Angel currently serves on the
Board of Directors of the Direct Edge Stock Exchange.

Our next witness is Thomas Peterffy. Mr. Peterffy is Chairman
and CEO of the Interactive Brokers Group, a global market-making
and brokerage firm with nearly $5 billion in equity capital. Its
trading subsidiary is a registered broker-dealer and futures com-
mission merchant that provides high-speed, technology-driven
trade to individual clients, hedge funds, institutional investors, and
others. Another subsidiary was one of the world’s first electronic
market-making firms and is a registered market maker and liquid-
ity provider in all major U.S. futures and securities markets.

Our third witness is Manoj Narang, the CEO of Tradeworx. Dur-
ing the 1990s, he held a variety of technology research and trading
positions at several major Wall Street firms, gaining experience in
a multitude of markets, including equities, foreign exchange fu-
tures, and fixed income. In 1999, he left Wall Street to found
Tradeworx Inc. with the mission of democratizing the role of ad-
vanced technology in the financial markets.

Our fourth witness is Mr. Kevin Cronin, global head of equity
trading at Invesco Ltd. He is responsible for Invesco’s trading desk
in Atlanta, Hong Kong, Houston, London, Melbourne, Taipei,
Tokyo, and Toronto. Mr. Cronin joined Invesco in 1997 as the head
of listed equity trading for Invesco AIM and later became director
of equity trading. Mr. Cronin is currently the chairman of the In-
vestment Company Institute’s Equity Markets Advisory Com-
mittee, a recently appointed member of the NASDAQ Quality of
Markets Committee, and a member of the National Association of
Investment Professionals and the Securities Traders Association.
Thank you, Mr. Cronin.

Our final witness is Steve Luparello, vice chairman of the Finan-
cial Industry Regulatory Authority, or FINRA, the largest non-
governmental regulator for all securities firms doing business with
the United States public. In this capacity, Mr. Luparello oversees
FINRA'’s regulatory operations, including enforcement, market reg-
ulation, member regulation, and business solutions.
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And now pursuant to Rule VI of the Rules of Procedure of the
Senate Permanent Subcommittee on Investigations, would you gen-
tlemen please stand and raise your right hands? Do you swear that
the testimony you will give before this Subcommittee will be the
truth, the whole truth, and nothing but the truth, so help you God?

Mr. ANGEL. I do.

Mr. PETERFFY. I do.

Mr. NARANG. I do.

Mr. CrRONIN. I do.

Mr. LUPARELLO. I do.

Chairman REED. Thank you very much, gentlemen.

Dr. Angel, your testimony, please.

STATEMENT OF JAMES J. ANGEL, ASSOCIATE PROFESSOR OF
FINANCE, MCDONOUGH SCHOOL OF BUSINESS, GEORGE-
TOWN UNIVERSITY

Mr. ANGEL. Thank you. It is an honor to be here. I would like
to thank you for the invitation. As you mentioned in the introduc-
tion, I study the nuts-and-bolts details of how financial markets op-
erate around the world. And I am also the guy who warned the
SEC in writing five times in the year before the Flash Crash that
our markets are vulnerable to these kind of events, and I would
like to say that the Flash Crash can happen again, and here is
why.

First, our market is a very complex network. It consists not only
of equity exchanges and futures exchanges and options exchanges,
but of all the broker-dealers, fixed commission merchants, IT ven-
dors, analytics providers, media entities, and investors. It is a very
rich and complex ecosystem, and a disruption anywhere in that
network can feed throughout the network.

Now, most of the time, this market network works pretty well—
except when it does not—but, by most measurable dimensions in
market quality, our market works far better, faster, and cheaper
than it did 5, 10, 20 years ago. However, like any finite system,
like any human system, our market has finite capacity. It can only
handle so much trading activity before it chokes. And from time to
time, our market is overwhelmed by massive quantities of trading
activity that cause the market to choke.

Now, this is not a new phenomenon. If you look in the history
of financial markets, you will see that going back in time this has
happened over and over again. In 1906, the New York Times had
a headline that blared—let me get the words right here—“Stocks
Break and then Recover.” We saw it in 1929, we saw it in 1962,
we saw it in 1987. We see these waves of activity that overwhelm
the market mechanism. So what we need are safeguards for this
market network that are integrated across the entire market net-
work. And what we need is we need somebody to be able to call
a timeout when the market network is going crazy, and we do not
really have that right now.

Now, some people grumble about market fragmentation. I think
we need to worry less about the fragmentation of the market than
we do about the fragmentation of regulation. We have literally
hundreds of different financial regulators at the Federal and State
levels, and, you know, they do not always play nicely with each
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other. A lot of stuff has fallen through the cracks, as we saw in the
meltdown of 2008, and there is also a lot of duplication. And most
of these regulators have a pretty narrow mandate. And, here in
Washington, we have the SEC in one granite fortress on F Street,
the CFTC in another granite fortress a couple miles away in Lafay-
ette Center. Both of them are hundreds of miles away from the fi-
nancial markets they try to regulate. That lack of physical prox-
imity makes it really hard to actually regulate the markets because
it makes it much harder to figure out what is going on.

How long it took the regulators to figure out what was going on
in the Flash Crash is a direct result of the fragmentation of regula-
tion and having regulators hundreds of miles away from the mar-
kets they are trying to regulate. So our regulators need better mar-
ket intelligence, and they need better funding as well.

We have spent approximately $18 billion on the SEC since its
founding in 1934. That is less than half of what investors lost from
Bernie Madoff alone. So I think we have been really penny-wise
and pound-foolish in the way we have funded our regulators.

Now, what can we do about this? First of all, I understand that
there are political forces that make it really hard to consolidate
agencies. But one thing we can do is we can deal with this frag-
mentation of regulation by putting all the financial regulatory
agencies in one building. Instead of having them miles apart, which
makes any kind of interaction difficult, stick them in the same
building.

Second of all, let us stick this building in the heart of our finan-
cial district in New York. That will make it much easier for our
regulators to find out what is going on, and it will make it easier
for them to attract the kind of people with market experience they
need to understand what is going on in the markets.

Finally, as we pay attention to market structure, we need to
think about how the markets are working for all companies, large
as well as small. And I think we need to pay attention to the fact
that the number of public U.S. companies has fallen by almost 50
percent in the last 15 years. The number of public companies is
shrinking steadily, and if we run out of public companies, we run
out of jobs. In 1997, before the dot-com bubble got out of hand,
there were 8,200 U.S. public companies listed on our exchanges; at
the end of 2009, approximately 4,400.

Now, if you figure half of the missing 4,000 companies were dot-
coms that should not be there or companies that were merged,
well, that leaves 2,000 missing public companies. If each of them
were responsible for 1,000 jobs, that is 2 million jobs lost to our
public markets. That would make a big dent in our unemployment
rate of 15 million.

There are a lot of reasons for that, and I just want to say I think
you should hold further hearings on the reasons why we are losing
our public capital markets.

Thank you.

Chairman REED. Thank you very much, Dr. Angel.

Just for everyone’s understanding, your statements will be made
part of the record, so if you want to summarize, feel free to do that.
Thank you, Professor.

Now Mr. Peterffy, please.
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STATEMENT OF THOMAS PETERFFY, CHAIRMAN AND CHIEF
EXECUTIVE OFFICER, INTERACTIVE BROKERS GROUP

Mr. PETERFFY. Thank you for inviting me. I am Chairman of
Interactive Brokers Group, a brokerage and market-making firm
that is headquartered in Connecticut. Our customers have about
$21 billion of assets with us, so we are very focused on the health
of the U.S. markets.

Here is my worst nightmare. Imagine a high-frequency trading
firm, or HFT, with a few computers, some programmers, and $30
to $50 million in capital. These operations exist all over the world
trading with sponsored access, where an often undercapitalized
U.S. broker allows the HFT to send orders directly to the exchange
using the broker’s membership ID. These orders are never seen by
the broker before they are executed.

One day, at 3:45 p.m., the HFT starts sending waves of orders
to sell large cap stocks and ETFs. As the close nears, more sellers
jump in and stop orders are triggered. The market closes down 30
percent. The next morning, terrified investors and brokers holding
undermargined accounts run for the exits and sell into cascading
circuit breakers. Brokers fall like dominoes, but the HFT that
started it all makes a huge profit, covering its short at fire-sale
prices and moving its gains offshore before the regulators know
who did it.

In the alternate scenario, the market realizes that it was duped.
No news is seen causing the prior day’s drop, and the market
moves up 40 percent the next morning. The HFT’s short sales are
big losers, and the sponsoring broker and clearing broker go bust,
possibly starting a chain reaction. Under either scenario, innocent
investors will be caught by the huge down move or up move, and
confidence in our markets will suffer further.

This is not far-fetched. We have nothing in place to prevent this
from happening. It could happen on any day. It could be a manipu-
lator seeking profits or a disgruntled employee at the hedge fund
or HFT or a brokerage firm. It could be a terrorist act or a simple
computer bug.

What can be done? I have four recommendations to review briefly
that are explained in detail in my written testimony. These rec-
ommendations apply to the securities and futures markets because
these markets are inextricably linked, and it is critical for the rules
and surveillance tools of the two markets to be coordinated with
close coordination between regulators.

First, sponsored access. Rather than in July of next year, the
SEC’s new rules banning sponsored access should apply right away
by emergency order of the Commission. Seven months is much too
long to continue at risk. We screen or pat down over a million peo-
ple every day to prevent a plane crash, yet we do not screen elec-
tronic orders to prevent the market crash. The ability to send or-
ders to the exchanges should be restricted to brokers that are mem-
bers of the clearinghouse. Brokers with no financial stake in the
clearinghouse should not be sending unfiltered orders directly to
exchanges any more than the HFT should.

Second, surveillance tools. Regulators need real-time surveil-
lance, especially the identity of the person behind each trade. The
SEC should approve its proposed audit trail rules, but shorten the
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2-year implementation deadline. And until then, the Commission
should order that clearing brokers record the identity of the person
associated with each trade, starting now. The CFTC should ap-
prove similar rules at the two agencies as they must work together.

Third, improving liquidity of the exchanges. We must improve li-
quidity by banning or restricting off-exchange trading of exchange-
listed securities. It is bizarre that under Dodd-Frank over-the-
counter equity derivatives must trade on exchanges, yet exchange-
listed securities can still trade over the counter. When exchange-
listed products are traded on OTC, market makers leave and li-
quidity on the exchanges dries up, allowing crashes like May 6th
to happen. We must address this by bringing trading in listed secu-
rities back to the exchanges.

Fourth, and last, circuit breakers. The current circuit breakers
are in effect only from 9:45 a.m. to 3:35 p.m., but they should be
in effect at all times when the market is open. Also, the circuit
breakers should kick in fixed price intervals instead of being mov-
ing targets so that everyone can precalculate what prices are al-
lowed and not allowed. This would eliminate the single-stock mini
crashes that seem to occur almost every week and that you were
referring to some time ago.

There should also be a marketwide circuit breaker that would
not allow transactions to take place outside a certain limit for the
day, but would allow continued trading inside those limits.

Finally, the circuit breaker level must be coordinated among the
stock and related derivative markets so as not to cause price mis-
alignments that could result in temporary insolvencies.

Thank you.

Chairman LEVIN. Thank you very much.

Mr. Narang, is that how you say your name?

Mr. NARANG. That works.

Chairman LEVIN. Thank you very much.

Mr. Narang.

STATEMENT OF MANOJ NARANG, CHIEF EXECUTIVE OFFICER,
TRADEWORX, INC.

Mr. NARANG. My name is Manoj Narang and I am the CEO of
Tradeworx, Inc. We are a financial technology firm that provides
high-performance trading infrastructure to investors and trading
firms. In addition to supporting outside clients with our technology,
we operate a proprietary trading practice which utilizes the same
technology to engage in high-frequency trading strategies. Our pro-
prietary trading business consists of highly complex and data-in-
tensive algorithms based on correlations between securities that
span multiple markets, including stocks, options, and futures.

Before I begin, I would like to express my gratitude for the op-
portunity to share my perspectives and insights in today’s hearing
and to recognize that smaller firms such as Tradeworx are not
often afforded such a privilege.

My prepared remarks are on the topic of restoring investor con-
fidence to our markets. It is self-evidence that markets depend on
confidence in order to function smoothly, and there is no denying
that the confidence of investors was severely shaken on May 6. It
is this loss of confidence that transformed the Flash Crash from
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just the most recent chapter of the ongoing credit crisis into the
referendum on market structure that it has become.

Ever since May 6, investors have been plagued by the nagging
suspicion that the regulatory agencies are powerless to understand
the inner workings of the market or to meaningfully assess the
practices of its most active participants. For the past 2 years, the
public has been treated to endless debate about market structure
issues. Are the prices posted by market makers fair or are they
subject to widespread manipulation? What impact do rebates or
elevated cancellation rates have on liquidity? Why is speed impor-
tant to strategies which provide liquidity? How do the equities, op-
tions, and futures markets influence and interact with each other?

The public should not be forced to accept anecdotal or speculative
answers to such questions when definitive answers can be found by
analyzing data. Firms like Tradeworx have the infrastructure to
easily calculate objective answers to these kinds of questions, and
while we happily share our insights with the SEC, what is needed
to boost markets’ confidence is for the markets’ chief regulator to
have these capabilities on its own.

Another key issue related to investor confidence is that the mar-
ket has become too complicated for ordinary investors to under-
stand. That is one of the things that leads to speculation and un-
substantiated hypotheses. Our stock market sports the most com-
plex and fragmented structure known to mankind. The cornerstone
of this system, Regulation NMS, was 10 years in the making and
it spans over 520 pages. For perspective, consider that in competi-
tive games like chess, extraordinary complexity arises from just a
handful of rules. It should surprise nobody that an undertaking of
this magnitude might backfire, nor should it surprise anyone that
such unnecessary complexity might fuel the perception among in-
vestors that the system is somehow rigged against them.

Regulation NMS does many things, but at its core, its objective
is to keep prices at the different exchanges synchronized. In most
markets, this is accomplished via arbitrage, which tends to be in-
credibly efficient in this role. For example, consider the relation-
ship between the stock SPY and the IVV S&P futures contract,
both of which track the S&P 500 index. Because they are com-
pletely different securities that trade on different markets, their
prices are not protected by Regulation NMS. But if you sample
their prices at subsecond intervals, you will find that they have a
99.9 percent correlation to each other. I have diagramed that cor-
relation in the exhibit. You can see on the exhibit just how stable
this relationship is, despite the existence of any regulation to cause
that correlation to be that high.

But apparently a 99 percent correlation was not good enough to
dissuade policy makers from the incredibly daunting task of
crafting rules to keep prices in sync. Unfortunately, the price for
complex rules that solve imaginary problems is rather high. Rather
than minimizing fragmentation, which was the stated goal, Regula-
tion NMS has directly exacerbated it by guaranteeing that new ex-
changes will have orders routed to them. Rather than limiting the
role of arbitrage, the regulation has diverted its focus from produc-
tive uses to the exploitation of the regulation itself. And to top it
off, the rule has managed to ignite a massive technology arms race
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by making the speed of information transmission a more critical
issue than it ever was before.

Now that a heightened appetite for more rulemaking clearly ex-
ists, I feel that we are doomed to repeat our past mistakes. Once
again, proposals abound to solve nonexistent problems. It is easy
to conjure up gimmicks such as speed limits on order cancellations,
but it is also trivially easy to demonstrate how they would backfire
and harm long-term investors. When lawyers with minimal trading
expertise devise such rules, they should recognize that world-class
engineers with profit motive will be there to exploit them. History
makes abundantly clear who tends to win this battle of wits.

Many market professionals have strong opinions on how to fix
market structure, but to win back the confidence of investors, the
SEC should engage in rulemaking that is supported by empirical
evidence and analysis rather than by opinions and speculation.
Furthermore, adding ambitious or superfluous regulations to a sys-
tem which is already hopelessly complex is guaranteed to backfire
by inviting unintended consequences. Such rulemaking will not re-
store investor confidence in our markets. Fixing the very real flaws
in our existing regulations will.

I hope to have the opportunity to elaborate on these topics at to-
day’s hearing and I ask that the entirety of my written remarks
be included in the record.

Chairman LEVIN. They will be. Thank you very much, Mr.
Narang.

Mr. Cronin.

STATEMENT OF KEVIN CRONIN, GLOBAL HEAD OF EQUITY
TRADING, INVESCO LIMITED

Mr. CrRONIN. Thank you, Chairmen Reed and Levin, Ranking
Members Bunning and Coburn, and Members of the Subcommit-
tees for the opportunity to speak here today. I am pleased to par-
ticipate on behalf of Invesco at this hearing examining efficiency,
stability, and integrity of the U.S. capital markets. Invesco is a
leading independent global asset management firm with operations
in 20 countries and assets under management of approximately
$620 billion.

In the interest of time, I will keep my comments brief, but I have
submitted for the record a more detailed statement.

An efficient and effective capital formation process is essential to
the growth and vitality of the U.S. economy. The most important
aspect of the capital formation process is that it attracts long-term
investors’ capital. To accomplish that, it is critically important that
the primary and secondary capital markets which facilitate the
capital formation process are transparent, effective, and fair. To
that end, it is essential that sensible, consistent rules and regula-
tions are in place to govern the markets and that regulators have
the tools necessary to ensure the stability and integrity of those
markets. Long-term investor confidence is the key to robust securi-
ties markets.

To be clear, investors both retail and institutional are better off
now than they were just a few years ago. Competition in today’s
market, which was virtually absent 5 years ago, has spurred inno-
vation and enhanced investor access. Trading costs, certainly in the
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most liquid securities, has been reduced and investors have more
choice and control in how they execute their orders.

With that said, over the past several years, long-term investor
confidence has been challenged by a series of scandals, financial
crises, economic tumult, including most recently the Flash Crash of
May 6. In order to recover long-term investor confidence, regulators
must ensure that securities markets are highly competitive and ef-
ficient as well as transparent, and above all else, fair.

While we laud the gains made in the last years, today’s market
structure is far from perfect. The events of May 6 brought to the
forefront several inefficiencies in the current market structure and
highlighted the interdependencies of equity, options, and futures
markets. Perhaps most significantly, the events of May 6 under-
scored the absence of an effective mechanism to dampen volatility
at the single stock level. The lack of consistency and synchroni-
zation of rules which govern trading at the various exchanges, the
outsize impact trading algorithms and small market orders can
have on the prices of securities in times of duress, and perhaps not
surprisingly, the fact that market-making mechanisms in place
today provide virtually no liquidity to investors in times of market
stress.

Ruling all instability and volatility from the equity markets is
neither possible nor appropriate. However, establishing mecha-
nisms to address extreme price moves in the markets and volatility
related to inefficient market structure will be critical in promoting
investor confidence in markets going forward. Many of these issues
have been addressed or are in the process of being addressed by
the regulators. That said, the potential for another May 6 will not
entirely be removed from these actions alone. The SEC, CFTC, and
SROs must be coordinated, diligent, and measured in their efforts
to create sensible regulation designed to minimize the inefficiencies
in market structure and advance surveillance and enforcement ca-
pabilities to thwart nefarious behavior.

There are today at least 13 for-profit exchanges. Competition be-
tween exchanges is fierce, resulting in new innovations and dif-
ferent ways for investors to seek and provide liquidity. This is a
welcome development from our perspective, provided that the rules
and regulations which govern the various exchanges are consistent
and not incongruent with the goals of fairness and equal access for
investors.

One potential concern we have about exchange competition is
that it has ignited an electronic arms race where speed appears to
be the singular objective. While Invesco believes that speed is an
important variable to consider in execution of trades, we believe
price is the most important variable. Buying stocks at the right
price, which is determined through a robust price discovery proc-
ess, is what long-term investing is all about. There is a point where
speed and robust price discovery diverge, a concept that must be
understood by exchanges as they race to trade in increments of
one-billionth of a second.

There are today also 40 different trading venues, including dark
pools, and over 200 broker-dealers who internalize customer orders.
This vast network of exchanges and venues has resulted in a very
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complicated web of conflicted order routing and execution practices
by broker-dealer and execution venues.

We believe that investors need improved information about order
routing and execution processes to make better informed decisions.
Today, as much as 50 to 60 percent of the trading activity in the
U.S. equity markets is attributed to high-frequency traders, HFT.
Given the recent ascendence of HF'T, there is not a lot known about
their practices and very little regulatory oversight.

Invesco believes that there are many beneficial high-frequency
trading strategies and participants which provide valuable liquidity
and efficiencies to the market. On the other hand, we are con-
cerned that some strategies could be considered as improper or ma-
nipulative activity. Some of these strategies, such as the so-called
“order anticipation” or “momentum ignition” strategies, provide no
real liquidity to the markets or utility in any way. Rather, they
prey on institutional retail orders, creating an unnecessary tax to
investors. While there has been a recent case brought by regulators
against this kind of improper activity, we are concerned that the
ability of regulators to monitor and detect nefarious behavior by
these participants is not where it needs to be.

Additionally, regulators must address the increasing number of
order cancellations in the securities markets. It has been theorized
that as many as 95 percent of all orders entered by high-frequency
traders are subsequently canceled. Order cancellations relating to
making markets is one thing, but orders sent to the market with
no intention of being traded is quite another—before they are can-
celed is quite another. These orders tax the markets’ technological
infrastructure and under the right circumstances could overwhelm
the systems’ capacities to process orders, causing massive system
failures and trading disruption.

Invesco believes that efficient trading markets require many dif-
ferent types of investors and participants to thrive. That said, it is
noteworthy that where the interests of long-term investors and
short-term trading professionals diverge, the SEC has repeatedly
emphasized its duty to uphold the interest of long-term investors.
We need to ensure that there are no abusive practices within high-
frequency trading or, for that matter, any other participant in the
marketplace which contravene the interest of long-term investors.

I thank you for the opportunity to speak here today and I look
forward to answering your questions.

Chairman REED. Thank you very much, Mr. Cronin.

Mr. Luparello, please.

STATEMENT OF STEVE LUPARELLO, VICE CHAIRMAN,
FINANCIAL INDUSTRY REGULATORY AUTHORITY

Mr. LUPARELLO. Chairman Reed, Chairman Levin, thank you for
the opportunity to testify today. My name is Steve Luparello and
I serve as Vice Chairman of the Financial Industry Regulatory Au-
thority. Also known as FINRA, we are the primary independent
regulator for securities brokerage firms doing business in the
United States. In addition to our work overseeing firms and bro-
kers, FINRA performs market regulation under contract for a num-
ber of market centers in the United States. Through this work,
FINRA is responsible for aggregating and regulating approximately
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80 percent of U.S. equity trading. FINRA’s activities are overseen
by the SEC, which approves all FINRA rules and has oversight au-
thority over FINRA operations.

Over the last several years, how and where trading occurs has
evolved rapidly, as has execution speed, particularly with equity
trading. High-frequency trading, dark pools, and direct access are
now commonplace and have contributed to the fragmented markets
that exist today. Fragmentation and increased competition have re-
sulted in narrow quotation spreads and a high level of liquidity
when markets are operating smoothly. However, it can also result
in the fast electronic removal of liquidity when markets are
stressed, as we all observed on May 6.

The events of that day identified several areas where regulators
could take steps to reduce the impact of extreme market volatility
and provide increased transparency and predictability in restoring
order to the markets following such events. FINRA has partici-
pated in these discussions with the U.S. exchanges, under the lead-
ership and direction of the SEC, to establish and implement a
number of important changes, as described in my written state-
ment.

While the disruption on May 6 focused attention on high-fre-
quency and algorithmic trading, FINRA had already been scruti-
nizing trading activity to find attempts to use these technologies to
implement manipulative strategies. In September, we fined a New
York brokerage firm, Trillium Brokerage Services, and suspended
and fined several individuals at the firm for the use of illicit high-
frequency trading strategy. Trillium entered numerous layered,
non-bona fide market moving orders to generate selling and buying
interest in specific stocks. By creating a false appearance of buy or
sell-side pressure, this strategy induced other market participants
to enter orders to execute against Trillium limit orders. As a result
of this improper strategy, Trillium’s traders obtained advantageous
prices that otherwise would not have been available to them.

FINRA is able to pursue instances of this and other illegal trad-
ing strategies in the markets we regulate. However, due to the lim-
itation of current audit trails, the risk of missing instances of ma-
nipulation, wash sales, abusive short selling, and other improper
gaming strategies is still unacceptably large.

With the drop in exchange barriers to entry along with increased
competition and connectivity among exchanges and other execution
venues, it is clear that market quality can no longer be ensured by
a single exchange acting in a siloed fashion. As the SEC correctly
recognized in its recent proposal, this evolution of equity markets
has created an environment where a consolidated audit trail is now
essential to ensuring proper surveillance of and investor confidence
in these markets.

FINRA strongly supports the establishment of a consolidated
audit trail as a critical step to enhance regulators’ ability to con-
duct surveillance of trading activity across multiple markets. In
fact, it is very plausible that certain market participants, knowing
the extent of current regulatory fragmentation, now consciously
spread their trading activity across several markets in an effort to
exploit this fragmentation and avoid detection.
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Based on our experience developing and operating the Order
Audit Trail System, or OATS, FINRA believes the key aspects nec-
essary to ensuring an effective, comprehensive, and efficient con-
solidated audit trail are uniform data, reliable data, and timely ac-
cess to that data by the SROs and the SEC. We also believe that
the most effective, efficient, and timely way to achieve the goals of
the consolidated audit trail is to expand existing systems, such as
OATS, and to consolidate exchange data with discrete new data,
such as large trader information, into a central repository. Building
off existing systems would significantly reduce both the cost and
time required for implementation of a fully consolidated audit trail
and integration of that audit trail into surveillance systems.

Significant changes in the financial markets in recent years have
necessitated adaptation by regulators across a wide spectrum of
issues. Both technological and policy developments have made the
practice of regulating the markets a more complex task.

The SEC has correctly identified one of the most pressing chal-
lenges for regulators conducting market surveillance. We are all
hampered by the lack of a comprehensive, sufficiently granular,
and robust consolidated audit trail across the equities markets.
FINRA stands ready to work with Congress, the Commission, and
our fellow SROs to help bring about a consolidated and enhanced
audit trail that will facilitate more effective surveillance for the
protection of investors and for market integrity.

Again, thank you for the opportunity to share our views. I would
be happy to answer any questions that you have.

Chairman REED. Thank you very much, gentlemen, for your tes-
timony.

I just want to recognize Senator Coons has joined us. As soon as
I conclude and Senator Levin concludes, we will recognize him for
questions.

I have questions for all the panelists, but let me first focus on
the market participants, Mr. Peterffy, Narang, and Cronin. My pre-
sumption is that you would feel that the regulators do not have all
the information they need at this time. From your perspective,
what forms of information, market intelligence, et cetera, should
they have? And you have listened to both Chairman Schapiro and
Chairman Gensler about what they are doing in terms of a consoli-
dated audit trail. Your comments on whether that is adequate, suf-
ficient, or additions. Mr. Peterffy.

Mr. PETERFFY. I agree that they do not have all the surveillance
tools that they need. However, I do not think that we should wait
for the two or three or 4 years to get this consolidated audit trail
for $4 billion. I think that as of tomorrow, they could order U.S.
registered brokers to keep an audit trail of their own orders, and
most of all, to record the name of the beneficial interest associated
with each order. Then if anything happens in the market, they
would just go ask the broker, via the exchange, who did this trade?
Please send order details tomorrow. It does not cost anything to do
that. It can be done today.

Chairman REED. Thank you.

Mr. PETERFFY. Thank you.

Chairman REED. Mr. Narang, your comments?
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Mr. NARANG. So in terms of what data, I think, the regulatory
bodies could benefit from, I think, absolutely, I support the acquisi-
tion of data that helps the regulators engaged in forensic analysis
of various types, such as the audit trail, such as the large trader
reporting requirement, and I say that as somebody who would cer-
tainly be affected by at least one of those.

So that said, I think that there are some lesser known items that
could be rather useful, as well. Many people have pointed to the
analogy that I think one of you, in fact, said earlier, that the regu-
lators are akin to a moped on a highway dominated by hundred
mile-an-hour race cars. The way I would rephrase that in terms of
data requirements is that the regulators very much need to be able
to see the markets in the same way that its most active partici-
pants see it.

So what that means is that they need not just direct data from
the exchanges rather than the consolidated view that they see right
now via the so-called SIP, or the Standard Information Processor.
Those are consolidated feeds. The regulators need the direct data
from the exchanges, but they need better than that. They need to
be able to synchronize that data in the same way that a high-fre-
quency trader, for instance, would. And that means that they can-
not just rely on the time stamps that the exchanges put on their
data in order to synchronize them. They need to collect that data
over high-speed telecommunications networks themselves and self-
time stamp it.

Then, furthermore, both Ms. Schapiro and Mr. Gensler noted the
fact that they do not have the ability to efficiently build order
books from that quotation data. I think that that is something that
is a prerequisite if you are going to have the capability to police
modern traders. You know, technologies are out there—firms like
ours possess them, for instance—that allow you to very, very effi-
ciently construct order books from quotation data.

Now, the data itself is just the starting point. One of the things
that makes me nervous is that the SEC barley has the ability, as
far as I can understand, to analyze the data that it already pos-
sesses. So adding a hundred to a thousand times more information
to that mix is not going to really help matters if their analytical
capabilities are not augmented at the same time. And the main
thing that the analytical capabilities are missing, as was rightfully
alluded to earlier, is the ability to analyze securities based on their
correlation.

A tremendous amount—I would say the majority—of the volume
that occurs in today’s markets is premised upon the fact that secu-
rities, both within the same markets and across markets, have
semi-stable correlations to each other, so that when price discovery
happens in one instrument, it must propagate to other instruments
that are correlated to it, and regulators currently have no clue how
that works and have no tools to analyze those effects. Those effects
are now structural issues and I think that the regulators need to
have analytical tools that endow them with those capabilities.

Chairman REED. Thank you.

Mr. Cronin, your comments, please, and then I will recognize
Chairman Levin.
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Mr. CRONIN. Yes, sir. I would quickly add that I agree that hav-
ing the information from a regulatory standpoint is helpful. I do
tend to agree that being able to analyze the data is fundamental.
The other point that is important is that the regulators have to be
able to coordinate the information. It seems to me that having the
data, even having the ability to analyze, in the absence of pulling
all the pieces together is not going to get us where we need to be.
This will be an effective deterrent to the extent that it is in place,
but as Mr. Peterffy says, I do not agree that we have the kind of
time that it sounds like it is going to take. I am not sure we have
the financial appetite, either, but this is something that needs to
happen.

Chairman REED. Thank you. There will be a second round. Let
me recognize Chairman Levin.

Chairman LEVIN. Thank you, Senator Reed.

Mr. Peterffy, you described your worst nightmare, and I think
every member of the panel heard that description of your night-
mare. I am wondering whether or not the other members believe,
as you do, that the nightmare is plausible.

Mr. ANGEL. It definitely could happen, that our market is very
complex and there are all kinds of things which can go wrong and
Murphy’s Law will strike. There will come a time when on a day
of heavy trading volume, whether because of some malevolent ac-
tion, some benign action, or some programming error, something is
going to go haywire. This is the nature of complex electronic sys-
tems. And just like sometimes our computers crash, our computer-
ized stock network will, as well, and we need to have good safe-
guards in place to protect us the next time it happens.

Chairman LEVIN. This was not so much a crash based on some
glitch; this was an intentional effort on the part of somebody who
had as little as $30 to $50 million and a few computers and a cou-
ple programmers. In any event, you would agree that that night-
mare scenario is plausible?

Mr. ANGEL. Yes.

Chairman LEVIN. Mr. Narang, would you say that you believe it
is plausible?

Mr. NARANG. No. I believe it is extraordinarily implausible, and
I will explain why. I think there is no doubt that a larger trader
could impact the market, but the attribution of that nightmare sce-
nario to a high-frequency trader that controls only $30 to $50 mil-
lion in capital is utterly preposterous on its face. You can do the
math.

You can statistically estimate, as we have done, and we have
shared our findings with the SEC that, for instance, the trade by
Waddell and Reed on May 6, the $4.1 billion trade, very likely had
a price impact of around 2.7 to 2.9 percent, OK, with a reasonable
degree of confidence. If you extrapolate from that what a $30 mil-
lion to $50 million capitalized firm could have done on that same
day at that same time, you come up with about three basis points,
or three-hundredths of a percent of impact. So it is entirely implau-
sible. A firm like that would exhaust its entire capital base before
the market would even notice the movement.

Chairman LEVIN. OK. Mr. Cronin, do you believe a scenario like
that is plausible?
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Mr. CRONIN. Plausible, yes. Three hundred shares took it from
$52 to $100,000.

Chairman LEVIN. OK. Mr. Luparello.

Mr. LUPARELLO. I will fall somewhere between my fellow panel-
ists. I would say it is implausible, but it is not impossible. I think
there are structures in place around risk controls in terms of the
firms that provide access to the marketplace. It is not a comforting
thing just to rely on risk controls of broker-dealers. I think the
steps that the SEC has taken in the adoption of its rule around
controlling access will go a great way to making that scenario even
more implausible and nearly impossible.

Chairman LEVIN. OK. Now, Mr. Peterffy, do you want to com-
ment on Mr. Narang’s comment?

Mr. PETERFFY. Yes. You see, with naked access, you do not need
to have any capital to send in orders. You send in the orders. The
orders are not even seen by the broker. You only need the money
the next day, when the clearing broker gets these trades and he
says, where is the money? Well, in this scenario, there is a lot of
money there because there are imbedded profits as the trader sells
them down. But even if there is no money there, it is too late the
next day to discover that all this should not have happened. That
is why naked access is a problem and that is why these trades
should be screened. Now——

Chairman LEVIN. Let me go through your remedies.

Mr. PETERFFY. Yes.

Chairman LEVIN. I am over my time

Senator COONS. You are fine.

Chairman LEVIN. Well, this may take a few minutes, so I am
happy to come back to it.

I would like to go through the remedies, because whether it is
plausible, implausible but possible, or at least that much, there are
a number of remedies for this that Mr. Peterffy has suggested. One
of them is that the ability to submit orders to exchanges should be
restricted to brokers that are clearing members. That is one of the
suggestions that you make. I am wondering if anybody wants to
comment on that, and also on the other suggestion that relates to
this, that brokers who are not members of the clearinghouse are
allowed to send orders directly to an exchange with the permission
or the arrangement of a clearing member broker. They give their
permission. All these 5,000 brokers that are not members of the
clearinghouse can send orders directly, and you would prohibit
that.

Mr. PETERFFY. Yes.

Chairman LEVIN. OK. So there are two suggestions there. Now,
let me start with you, Professor Angel. What do you think of those
ideas?

Mr. ANGEL. There are a lot of subtleties involved with the pro-
posal to ban anyone but clearing members from putting orders di-
rectly into the exchange. Given the economies of scale in clearing,
there has been quite a consolidation in the business, so what that
would do would be limit direct access only to the very largest Wall
Street firms. Do we really want to encourage that kind of consoli-
dation in the industry? So that is one thing to think about.
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Also, I could see a clearing member actually providing naked ac-
cess, and I support the SEC’s proposals to get rid of so-called naked
access, where a broker is providing a direct pipe without screening
the orders first. I think that is the most important thing here, that
we have to have the right risk controls in place so that the people
who are responsible for the trades know what they are sending into
the markets.

Chairman LEVIN. Even if they are doing it through a clearing
broker, not being a clearing broker themselves?

Mr. ANGEL. Right. There has to be—you need to have the risk
controls in place.

Chairman LEVIN. OK. So, Mr. Narang, your comment on that
suggestion.

Mr. NARANG. Yes. I would like to comment on that suggestion
and I would also like to comment on Mr. Peterffy’s refutation of my
refutation. So——

Chairman LEVIN. You know what that is going to produce,
though.

Mr. NARANG. What is that?

Chairman LEVIN. You know what the next production will be of
that: a refutation of your refutation.

Mr. NARANG. Correct.

Chairman LEVIN. Happily, my time will be up perhaps before
that happens.

[Laughter.]

Mr. NARANG. So first of all, I fail to see the need for additional
remedies. I think that Mr. Peterffy’s scenario, by his own admis-
sion, was based on a situation where naked access or sponsored ac-
cess are in place. We are already at the stage where a ban on spon-
sored access has been posted to the Federal Register and is due to
go into effect within 7 months.

Chairman LEVIN. Would you make that effective immediately?

Mr. NARANG. No, I cannot say that I fully

Chairman LEVIN. Based on an emergency argument that Mr.
Peterffy suggested?

Mr. NARANG. I cannot say that I fully endorse the ban on spon-
sored access. I can see some of the rationale behind it, but I think
that there are some little-known issues that are peripheral to that
that are anticompetitive but I think are perhaps above the scope
of this hearing.

As for the refutation

Chairman LEVIN. Nothing is above the scope of this hearing.

[Laughter.]

Mr. NARANG. If you want to keep us for a few hours longer, I am
happy to comment on it.

As far as the comment about the capital not needing to be there
and risk checks not being applied, that is a little bit misleading be-
cause all that naked access means is that risk checks are not done
on a pretrade basis. They are still absolutely done on a posttrade
basis and there is not much latency between the time a trade oc-
curs and the time——

Chairman LEVIN. That was the “next morning” comment.
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Mr. NARANG. No, it is not—no. By posttrade, it does not mean
next morning. Posttrade means as soon as the trade happens, your
buying power is reduced, OK.

Chairman LEVIN. Do you agree with that?

Mr. NARANG. Brokerage firms monitor your day trade buying
power.

Mr. PETERFFY. No, I do not. The fact is that there are many little
brokers who provide naked access. There is nobody policing wheth-
er they do any screening of orders or not. So some of them, I as-
sume, do posttrade screening. Many of them probably do not.

Chairman LEVIN. OK. I interrupted you, Mr. Narang.

Mr. NARANG. I do not know of any who do not. I think that is
a rather hypothetical statement. The point is that posttrade risk
checks are nearly universal and adequately prevent people from ex-
ceeding their buying power.

Chairman LEVIN. OK. Very quickly, Mr. Cronin, because I am
way over my time.

Mr. CRONIN. I am just amused, listening to the whole thing. Like
all long-term investors, we get hung up in listening to some of this
discussion and kind of scratch our heads and say, you know what,
guys? When we are talking about naked access and that kind of
thing, we are kind of losing sight of what the goal of the structure
and the integrity of markets is. There have to be rules in place to
prevent nefarious activity. If we think there is a chance that shut-
ting the door today can contain that, I think we should shut the
door today and move on. There are more important things for the
world to worry about than the naked and unfiltered access.

Chairman LEVIN. Thank you. Mr. Luparello.

Mr. LUPARELLO. I would have to say Mr. Peterffy’s scenario is
based on an assumption that a clearing firm is not managing
intraday risk. So the idea that only clearing firms should be al-
lowed to trade in that context would be, I think, an odd solution.
I do not want to say that every clearing firm is perfect at managing
intraday risk, but their economic livelihood is staked on it. Again,
I would go back to the recent rulemaking by the Commission which
puts some real teeth in what that monitoring means, but as a gen-
eral matter, clearing firms monitor intraday risk because it is what
keeps them open day after day.

Chairman LEVIN. And would you make that rule immediately ef-
fective?

Mr. LUPARELLO. I would not. I would assume that there is a fair
amount of disruption that would go with that, and in the rare sce-
nario that a clearing firm was mismanaging its intraday risk, to
have that much dislocation in that short a period of time, I would
worry that the costs would outweigh the benefits.

Chairman LEVIN. Thank you.

Chairman REED. Thank you, Chairman Levin.

We have been joined by Senator Coons, who is the worthy suc-
cessor to Senator Ted Kaufman, who was one of the, I think,
great—I think the right word would be “and persistent” analysts
of the whole issue of high-frequency trading’s impact on markets,
and thank you, Senator Coons, for joining us.

Chairman LEVIN. And made a major contribution

Chairman REED. A major contribution.
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Chairman LEVIN. to the bill. I know Senator Kaufman was
right in the middle of that famous outbreak, also for the Perma-
nent Subcommittee, an extraordinary contributor to our efforts.
And we know that you are right in that capability, as well.

Senator COONS. Well, thank you, Senator Reed, and, Chairman
Levin, I hope to be Senator Kaufman’s successor in interest both
in subject matter interest and interest in terms of representing
both the people of Delaware and our country. Senator Kaufman did
a great deal of work, I think, to ensure the stability, the trans-
parency, the fairness, and liquidity of our markets following one of
the greatest market dislocations we have known. I will report back
to him that I had the opportunity to hear one of the first cases of
refutation arbitrage that I think I have ever seen in testimony.
And I just wanted to focus on a sort of simple question, I think.

Markets’ fundamental role in our economy, in my view, is capital
formation and serving and protecting long-term investors, and that
is sort of part of the purpose of the transparency, fairness, and sta-
bility. So my question first to you, Mr. Cronin, if I might, to what
degree are you concerned that the markets are no longer serving
those functions and that high-frequency trading is detracting from
price discovery in a way that undermines those core goals of our
markets?

Mr. CRONIN. As I said, Senator, the overall function of the mar-
ket is much better for investors today than it was, say, 5 years ago.
Competition has been enhanced. Our ability to have more control
over our orders has clearly been enhanced. And we have seen a re-
duction in transaction costs.

Now, I will say that that has not been a universal experience.
Transaction cost reduction clearly in the top 200 names, I think,
given the ubiquitous liquidity that is available now is clear. When
we move down the market cap curve, it is not as clear that this
market structure is serving the smaller companies in the formation
process as well as it could otherwise. So I am confident that the
market structure is better today. It can always be better. It will al-
ways probably be the case that it could be better.

To the extent that high-frequency trading has entered the mar-
ket, frankly, we are fairly agnostic. To the extent that the activity
has liquidity and does not cause undue dislocation on a given day
or week, we are OK. But the problem is that we do not believe that
the regulators have the appropriate tools to really understand all
the things that go on. We are pretty smart, and we understand a
lot that goes on, and I am sure that there are areas that we cannot
possibly understand today. So what does concern me is I think
there are nefarious activities and participants who are out there
who today are taking advantage of investors. That is wrong. If you
bring nothing to the party in terms of liquidity or, you know, effi-
ciencies, you shouldn’t tax investors. There is no purpose for that.

So we have some concerns about high frequency, but we would
have concerns about any participant who is trying to manipulate
the market. So we would not single them out necessarily.

Senator COONS. So then just two follow-up questions, and I
might ask the members of the panel in my time left to comment
on both of these. Some propose there is an IPO crisis that in part
is a consequence or an outcome of these short-term strategies.
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What linkage do you see between all the dynamics of market frag-
mentation and the difficulties identified here, particularly in the
market sectors that maybe you do not participate in but others?
And what is the impact of that on innovation and capital formation
for TPOs?

Then just the follow-on question, should high-frequency traders
who act like market makers be subject to additional regulations
that would help solve that specific problem? If you would, please,
Professor.

Mr. ANGEL. Thank you, Senator. I am very glad you are cog-
nizant of the IPO crisis because I think it has serious implications
for the long-term growth and stability of our economy. I do not
think that high-frequency trading as such is at the root of it. There
are many other things in our economy ranging from Sarbanes-
Oxley 404, the litigation environment, and other market structure
changes that we can talk about if you have a few more hours.

The thing about high-frequency trading is that there is both good
and bad computerized trading. All investors these days are using
computers basically to do what they used to do manually. And a
lot of this is good for the market. For example, a lot of so-called
high-frequency traders follow the old strategy of buy on the dip,
sell on the rebound. That helps to stabilize prices. And one of the
things that happened on May 6th was when the data feeds got
scrambled and those people said we cannot trust our data feeds,
those people who were stabilizing the market stepped aside and
other traders kept on going, causing the market mechanism to fail.

So some high-frequency traders are really good. Others help keep
prices in line with each other. If Coke gets out of line with Pepsi,
they step in to make sure that those prices stay in sort of the same
correlated path. So a lot of what they do is good. I will not say ev-
erything they do is good. But we cannot just say, “Ew, high-fre-
quency trading is bad.” You know, there are some strategies that
may be harmful to the market, but the bulk of them are actually
doing things that help the market.

However, I do think we need to pay attention to the smaller cap
side of the market because what we have done is we have collapsed
transaction costs. We have a one-size-fits-all market mentality at
the SEC, and I am convinced that smaller companies actually need
a different market mechanism and that having a market mecha-
nism with a very small bid-ask spread for those companies is not
necessarily the best market mechanism. And I think we really need
to pay a lot of attention to how small companies come to market
and how hospitable the market is to them, because that is where
our future growth lies and that is where we have a serious crisis
on our hands.

Senator COONS. Thank you. I am over time, so if any other mem-
bers of the panel who want to comment could keep it just on that
one question, I would appreciate it.

Chairman REED. Yes, but take your time, Senator.

Mr. PETERFFY. High-frequency traders are not by themselves
good or bad. When they provide liquidity, they are good; when they
take liquidity, they are not so good. I think this would be very sim-
ple to regulate; namely, when a high-frequency trader provides li-
quidity, it puts in a bid or an offer that does not take up any other
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bid or offer. Then that is a useful activity and, therefore, they
should be encouraged to do so. They could even be incentivized to
become market makers because that is what market makers do.
And when they are taking liquidity, which is basically a way of
probably front-running statistical relationships that will come back
in line, then they should—their order should be slowed by—I sug-
gested a tenth of a second.

Mr. NARANG. I would like to comment on your question earlier
about the capital formation process and more generally about the
social utility of high-frequency trading, because many people have
raised that issue.

I would like to point out that when an investor buys shares of
a company in the open market, the proceeds of that purchase go
to the seller. They do not go to the company that the stock is writ-
ten on. No capital is raised for the firm in question when an inves-
tor purchases share of that security. In other words, no capital for-
mation happens in the secondary market. The capital formation is
the job of the primary market.

The role of the secondary market is exclusively to encourage in-
vestors to participate in the primary market by providing them
with liquidity. So when you are planning the desirable attributes
for a secondary market to have, I firmly believe that there are few,
if any, attributes that can trump liquidity. That is the overriding
social purpose of a secondary market. It is to support the capital-
raising function that occurs in the primary market.

So to the extent that you believe that high-frequency trading is
a fixture of our markets in terms of liquidity provision, then you
would have to argue that it serves just as much, if not more of a
social value than investing in company shares than the secondary
market does.

Second of all, on the notion of obligations, my major concern
there is that obligations really put us on a slippery slope toward
the two-tier market that we had in the 1990s. I think our goal or
your goal as policy makers ought to be to keep the good features
of the market that have occurred as the markets have evolved and,
you know, address or ameliorate the bad ones. In terms of the bad
features, we are talking about mostly unbridled fragmentation.

In terms of the good features, I do not think that anyone dis-
putes the fact that markets have gotten more liquid and that
spreads have gotten tighter and transaction costs have gone down,
and virtually no one disputes the notion that that has happened
because the market-making function has been opened up to com-
petition. The two-tiered system that we had was dismantled. Going
back to that system would be counterproductive.

Furthermore, I cannot think of any empirical evidence that mar-
ket maker obligations actually matter in practice. Take the exam-
ple of May 6th. On May 6th, there was a corner of our industry
known as the wholesaling industry which executes the bulk of all
retail order flow. Virtually every firm in that industry shut down
for business during the Flash Crash and dumped its shares onto
the market. That is the one corner of our industry that does have
obligations. So it shows you how effective obligations are.

And in 1987, during the great crash in October, Black Monday,
market makers took a lot of heat for many, many months in the
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press after that event for, quote-unquote, putting their hands down
and refusing to take orders.

So the point is that even if you are obligated 99.9 percent of the
time to provide liquidity, the 0.1 percent of the time where you will
choose not to is precisely at those moments where the market
needs it most. So obligations, there is no empirical evidence that
such a thing will work. There is empirical evidence that people who
request obligations will also request certain privileges that go along
with them.

Senator COONs. Well put. Thank you.

Mr. CrRONIN. Well, that is a question with a lot of different di-
mensions. I think that I will try to condense my thoughts to this:

There is always confusion of volume and liquidity in the market.
There is without a doubt much more liquidity in the top 200 names
than there has been certainly historically. But I am not sure that
another 100 million shares trading in Citigroup qualifies as real li-
quidity in the marketplace. In fact, I do not think it qualifies at
all.

So I do think, again, if we were to look at the market in terms
of all of the different components of the market, there is clearly the
top part which has been functioning and served us very well by the
current structure. It is very much less clear in terms of transaction
costs—and believe me, we have done the analysis—that the market
strﬁcture currently is serving the other parts of the market very
well.

So I think if there were value in market making—and I think
historically market making has been an important part of the effi-
cient market structure—then it is certainly worthy of consider-
ation. I get that nobody wants to catch falling knives. No question
about it. We have seen it time and again. However, we are putting
in place circuit breakers; we are putting in place some other things
that I think could be helpful in those calamitous events that make
the provision of liquidity, albeit probably on the small end, at least
at some level more orderly and fair than it has been historically,
and maybe there is some value in that going forward.

Senator COONS. Thank you.

Mr. Luparello.

Mr. LUPARELLO. It was multipart and there have been multipart
responses, so I will just ally myself with the last bit that Mr.
Cronin said. I do think there is a place for mandatory liquidity in
the marketplace. I think Mr. Narang is right that that mandatory
liquidity has not stepped in the way of moving trains, but Kevin
is also correct that those trains with certain circuit breakers can
only move so far.

So as policy makers continue to analyze the place of high-fre-
quency traders in the marketplace and analyze that tradeoff of in
theory liquidity and volatility, I think one of the aspects that has
to be looked at in there is: How productive is that liquidity? And
how can you put some mandatory obligations back on certain par-
ticipants in the marketplace?

Selllator CoONs. Great. Thank you. Thank you very much to the
panel.

Thank you, Mr. Chairman.

Chairman REED. Thank you, Senator.
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Let me just start the second round briefly, and then I will turn
it over to Chairman Levin to conclude the hearing.

It strikes me that one of the, I think, consistent themes of all the
panel has been that high-frequency trading has provided some effi-
ciencies in the marketplace, has utility to the marketplace, et
cetera. But there are high-frequency trading strategies that are
dangerous and disruptive and harmful to investors.

And the other point, I think, that emerges is that at this junc-
ture the regulators do not have the ability to understand, even
with all the data, these different strategies, and that their focus
should be on, let us say, the unfortunate strategies or the perverse
strategies, whatever the terminology. Mr. Narang and Mr. Cronin,
quickly, is that a fair summary of where you think we are?

Mr. NARANG. First of all, let me say that I certainly agree that
there exist high-frequency strategies that perhaps have less social
utility than others. I do not now of any high-frequency strategies
that are in use or that could even be hypothetically conceived of
that are destabilizing to the market system in some way. And the
reason I say that is simply a recognition of the fact that virtually
every high-frequency trading firm that is out there controls very,
very little capital. The largest high-frequency trading firms in the
world would not even be medium-sized hedge funds in terms of the
capital they control.

So the point is it takes capital to move markets. Markets move
because of buying pressure or selling pressure. The buying pres-
sure or selling pressure in any fixed unit of time that is sufficiently
long is roughly equal for a high-frequency trading firm. That is
what makes them have high frequency. The high frequency refers
to their holding period. So if your holding period is only 1 minute,
what that means is that in a minute on average you buy and sell
the same number of shares. You cannot have a protracted or per-
manent effect on a stock’s price when you do that.

So that virtually rules out the possibility of destabilization, bar-
ring some hitherto unknown accidental bug that occurs. But I
think your question focused more on intentionality, so from an
intentionality perspective, I would say that, yes, high-frequency
strategies, like any other strategies, run the gamut in terms of
what value they provide. But I do not know that markets should
be policed based on some sort of subjective assessment about how
much value a participant is adding to the market. I think that all
that should happen is that rules should be obeyed, that, you know,
make sure there is a level playing field, and that the markets are
fair.

What I will tell you is that even though I am a high-frequency
trader, there are definitely unfair aspects of the market structure
today that favor certain participants over others.

Chairman REED. Well, thank you. First of all, I think you have
illustrated there are at least two issues at play here: stability of
the markets and fairness of the markets.

Mr. NARANG. Yes.

Chairman REED. The markets could be very stable but very un-
fair to participants, some participants, and grossly overcompen-
sating on this, but I think it is an important point.
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But, Mr. Cronin and Mr. Peterffy, just your quick comments, and
then I want to

Mr. CRONIN. So I would submit there is one other dimension
other than buy and sell, and that is quote.

Chairman REED. Right.

Mr. CRONIN. Why are there participants allegedly quoting one
stock 4,000 times in a second? What is the intention there? So I
do believe that there is activity that goes on that is trying to get
institutional or retail orders to react without, in fact, taking the
risk of taking an offering or hitting a bid. I think that is out there,
and it certainly needs to be looked at.

Chairman REED. Mr. Peterffy, please. Quickly.

Mr. PETERFFY. The risk of systemic disaster caused by disruptive
trades is very real. There is no justification for continuing naked
access. We should stop it now. It costs nothing to stop it. Only irre-
sponsible, undercapitalized brokers support naked access, and
there is no justification for continuing it.

Chairman REED. Thank you.

Mr. PETERFFY. If I may just say, I have never heard of Mr.
Narang before, and as far as I know, his reputation is impeccable.

[Laughter.]

Chairman REED. Well, thank you very much.

Mr. NARANG. I second that thought.

Chairman REED. One of the interesting things about this hearing
is it has raised more questions than it has answered, and that is
a good hearing in my book, because this is a very extraordinarily
complicated topic, and you have all shed so much light on it.

There is one other issue here, and that is, Mr. Narang made the
point that, you know, primary markets form capital. Professor
Angel made the point that the primary market, the IPOs, seem to
be diminishing, the public companies are diminishing, et cetera. So
is there a contradiction between this very successful, if you will,
secondary market, highly liquid, et cetera, but the fact that it is not
generating the kind of capital formation that puts people to work,
i.e., the classic, which always—I did not understand and I probably
still do not, the real economy versus the financial economy? And we
talk about high-frequency trading and naked access, you know,
that is the financial. The real economy is: Do I have a job? Do I
have capital to expand my business, et cetera?

So if you can just comment briefly on that, Professor Angel.

Mr. ANGEL. Sure. We have—I call it the best of times and the
worst of times, just like in Charles Dickens. For the most liquid
stocks, the big stocks, it really is the best of times. By almost any
measurable dimension of market quality, the market for Microsoft,
IBM, and Citigroup is very liquid, very cheap, very fast. It works
really well. But when you get into the smaller stocks, you have li-
quidity drying up. I mean, it is better than it was 10 years ago,
but still a lot of smaller companies just say, hey, it is not worth
it to access the capital markets, whether because it is the high cost
of being a public company with all the compliance requirements or
the fact that the capital market is not recognizing the value of
these enterprises.

Now, we need good secondary markets to provide exits for the
people who buy in the primary market. But we also need the IPO
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market to provide exits for the entrepreneurs who build the compa-
nies, and we really need to pay a lot of attention to what is going
wrong here. There is no one magic bullet here. But it is a serious
crisis.

Chairman REED. Well, Mr. Narang, very quickly.

Mr. NARANG. I appreciate it. I think that the Committee would
be well served to solicit the testimony of venture capitalists on this
topic, and I am confident that what they would tell you is that the
main reason why companies are not seeking to go the IPO route
is because the stock market has been roughly flat for the past 10
years, and a better exit for companies is to sell their firm to Google
or some other big public company than to list themselves. So, in
other words, economic conditions clearly have a lot more to do with
the state of affairs when it comes to listing companies than, you
know, the health of the secondary market.

The second thing I would say is that it has also been shown, I
believe, that other exchanges across the world are perhaps more
competitive than the United States because of regulations such as
Sarbanes-Oxley and other regulations that you have to comply with
if you are listed in the United States. So that is another thing that
I think ought to be studied.

Chairman REED. Thank you all very much for excellent testi-
mony and participation.

Chairman Levin, thank you.

Chairman LEVIN. OK. Thank you again, Senator Reed, for all you
have done in this area and for today’s hearing, too. Doing this
jointly with you and your staff has been very, very useful to us,
and I hope also to the Senate, in its considerations.

I have some additional questions which I am going to be asking
of you, so let me start with Mr. Luparello and then go down the
line. I think most of you, if not all of you, have said that the trad-
ing across multiple market venues has made it necessary for the
regulators to have information from those same venues in order to
effectively regulate or police potentially manipulative trading. They
just cannot look at activity on their own trading platform.

First of all, do you agree with that?

Mr. LUPARELLO. A hundred percent.

Chairman LEVIN. Does anyone disagree with that?

[Witnesses shaking heads.]

Chairman LEVIN. OK. So I will shorten that.

Now, when it comes to the manipulative trading that exists in
the view of some, I think many, between platforms, including
phony bids and layering strategies or other strategies, let me start
now with you, Mr. Cronin. Have you observed what appears to be
manipulative, same-day trading between platforms?

Mr. CRrRONIN. I have not directly. Anecdotally, certainly I have
heard about different things, but not really so much across plat-
forms. For example, if you are talking about the futures exchange
relative to the underlying, I have not.

Chairman LEVIN. OK. But you have heard anecdotally about
such

Mr. CRONIN. Yes.

Chairman LEVIN. OK. Mr. Narang.
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Mr. NARANG. Look, there is little doubt that that stuff happens.
You know, I was a treasury market maker in the mid-1990s mak-
ing markets on long bonds for a primary dealer, and it was very
common in those days for traders to “paint the screens”; in other
words, to show buying interest on the screens when, in fact, they
were sellers. That is not a new practice, and it really has nothing
to do with computers or automation. In fact, I would hasten to add
that those sorts of strategies really are the domain of human
beings because they cannot be modeled, they cannot be simulated.
You cannot model the effect of what would happen if you show a
large quote. And that is why, you know, everyone—I was a little
bit disturbed when the Trillium example which everyone points to
occurred, and it was immediately blamed on high-frequency trad-
ers. Trillium was a firm, as far as I understand, that consisted of
human day traders, and the fact that they held their positions on
an intraday basis should not immediately paint everybody who
does that with a bad brush. The point is that these sorts of strate-
gies are psychological in nature, and humans have no—computers
have no capacity to run those sorts of things. That is on a theo-
retical level.

On a practical level, one of the benefits to the market of comput-
erized trading that is not discussed very much is the fact that it
leaves a very, very concrete paper trail. So the forensic analysis is
readily doable when algorithmic traders are participating in the
market. So because of that, you know, computerized algorithms
have a very concrete recipe that is written down. It is discoverable;
it can be subpoenaed. So it would be remarkably foolish for some-
body who is intending to engage in manipulative activity to do that
with an algorithm. That is something that is best done by human
beings, and for all practical purposes, I know of no example that
has been discovered thus far of manipulative activity being done by
a computer.

Chairman LEVIN. Putting aside how it was done—that was not
part of my question.

Mr. NARANG. Sure.

Chairman LEVIN. My question was whether or not

Mr. NARANG. I have no doubt that it is done, but I do not know
of any concrete examples.

Chairman LEVIN. OK. So you have not observed manipulative
same-day trading between platforms?

Mr. NARANG. No, but I would virtually guarantee that it occurs.

Chairman LEVIN. OK. Mr. Peterffy.

Mr. PETERFFY. We see that happening all the time, but I do not
believe that that should be such a great concern. It is bad, but we
have much, much worse situations to deal with at this time. But
I am suggesting here that each broker keep on record the identity
of a person associated with each order so if there are any orders
that are questionable, they can be easily identified by the regu-
lators across the different exchanges.

Chairman LEVIN. Let me call on Professor Angel before I go back
to that point. Do you have a comment on my last question about
whether or not you believe that manipulative same-day trading be-
tween platforms exists?
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Mr. ANGEL. Well, there are two types of manipulation. There is
the old-fashioned manipulation like order ignition where you dump
a big sell order in the market trying to push the price down to
scare other people and trigger all the stop orders. That does not
really depend on the platform. And, indeed, a lot of traders do not
pay any attention to the platform. They just send an order to some-
one like Mr. Peterffy, and his very good smart router figures out
where to get best execution for that order.

There is a lot of trading, a lot of good trading, and a lot of ma-
fr}ipulative trading that does not really pay attention to the plat-
orms.

Now, is somebody actually trying to say, OK, I am going to put
this order into this exchange versus that exchange because nobody
will notice?

Chairman LEVIN. The regulators do not have such automatic ac-
cess.

Mr. ANGEL. Well, actually the Intermarket Surveillance Group
feed actually does consolidate the data. So if somebody is trading,
the folks over at FINRA can very quickly through an electronic
blue sheet figure out who did what. They just cannot put together
the order books to figure out the strategies, and that is why they
need better data.

Chairman LEVIN. And that is why it takes an awful lot of time
to put together these studies and these analyses?

Mr. LUPARELLO. That is certainly one of the reasons. But another
reason is that the quality of data we get for the purposes of run-
ning surveillance is fragmented and incomplete, and that prevents
us from looking at activity across markets.

Chairman LEVIN. And that is what I want to ask you about next.
That fragmented and incomplete information, what is not included
in the information, is the beneficial owner or the person putting
the order in. Is that correct?

Mr. LUPARELLO. It is a variety of things. At this point, you still
have the equities markets being regulated somewhat in siloed fash-
ion. We are in the process of aggregating our current regulation of
the over-the-counter market and NASDAQ and adding in the New
York Stock Exchange regulated markets, which will give us a much
closer to complete picture of the equities trading. But options mar-
kets are still done in a siloed fashion, and options and equities ob-
viously are still done in that way. So a consolidated audit trail I
think is the necessary step to getting to an ability to look at these
things happening across markets on a real-time basis.

Chairman LEVIN. And are broker-dealers required to report the
executing broker or the customer information?

Mr. LUPARELLO. At this point executing broker, but not customer
information.

Chairman LEVIN. At this point.

Mr. LUPARELLO. At this point.

Chairman LEVIN. Is that useful?

Mr. LUPARELLO. Customer information is certainly useful, I think
especially if you are looking at it not from maybe necessarily every
customer but certainly at the large trader thresholds that the SEC
has proposed. It is certainly a very useful bit of information for ev-
erybody.
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Chairman LEVIN. And is that in the works?

Mr. LUPARELLO. Well, I think Chairman Schapiro alluded to de-
velopments in the consolidated audit trail that I cannot speak to
but one would hope that anything that came out of consolidated
audit trail was not just the merger of the data at the executing
}i-":vel, but the inclusion of some level of more granular customer

ata.

Chairman LEVIN. And what about the stock exchanges? You do
not look at them, right?

Mr. LUPARELLO. No, we do.

Chairman LEVIN. Do you get that same information from them?

Mr. LUPARELLO. Yes. The way it currently works and the way it
would work in a consolidated audit trail is the merger of the data
not just at the executing levels but also the exchange order books,
and that is absolutely essential.

Chairman LEVIN. And that is where the name of the customer
would be useful as well?

Mr. LUPARELLO. Yes, absolutely.

Chairman LEVIN. OK. Does anyone want to comment on that?

Mr. CRONIN. Can I just add on the customer information?

Chairman LEVIN. Yes.

Mr. CRONIN. While we completely support the idea of having the
information in the regulators’ hands, obviously that is very sen-
sitive and privileged information that if there was any leakage of
could have very bad consequence to our clients and shareholders,
so we would just make sure, while this data is being collected and
for the right purposes, that it is secure and that we do not read
about WikiLeaks or anything else with our positions because that
would be catastrophic to our clients.

Chairman LEVIN. OK. But subject to that, you would agree with
Mr. Luparello that

Mr. CRONIN. Yes.

Chairman LEVIN. ——the regulators have got to have access to
that information?

Mr. CRONIN. Yes.

Chairman LEVIN. OK. Mr. Luparello, is FINRA currently inves-
tigating activities involving foreign-owned accounts that are held at
U.S. broker-dealers located in other countries?

Mr. LUPARELLO. Our jurisdictional limitations make that difficult
and it is an area that we are quite concerned about. Broker-dealers
obviously have customers, some based in the U.S., some based
abroad. In addition, sometimes those customers are just a holding
entity that sits above a network of other customers. Since our juris-
diction only goes to the broker-dealer and our ability to compel that
first level of information, investigations that we have get stopped
at that level, and if there is an ongoing concern of illegal conduct,
that will result in a referral to the SEC.

Chairman LEVIN. All right. But you basically have difficulty in-
vestigating foreign accounts that you suspect of trading abuses—
for the reasons you give, and also because you cannot get clients’
names.

Mr. LUPARELLO. Yes. Well, we can get clients’ names in the
course of an investigation. So if we are doing an investigation, we
will ask the firm for client names. They will provide that to us. Our
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ability to compel either financial information or testimony from
customers is what limits us, and that is true whether they are do-
mestic customers or international customers. Obviously, the ability
of the SEC, then, to reach those international customers creates
yet another layer of complexity.

Chairman LEVIN. On the same point about foreign banks, Mr.
Luparello, is it true that foreign banks that open accounts with
U.S. broker-dealers are not required to disclose the names of their
customers to U.S. broker-dealers?

Mr. LUPARELLO. U.S. broker-dealers have an obligation to know
their customer and that comes out in a variety of different other
requirements including, importantly, antimoney laundering. What
exact requirements those U.S. broker-dealers have to know not just
the customer but the customer of a customer is an area that has
been somewhat vague over the years.

I think, again, I would point to what the Commission has put for-
ward in terms of its rulemaking, it is mostly around sponsor and
naked access, but could potentially be used to add some greater
teeth to those “know your customer” requirements because there is
that concern that actually the customer of the broker-dealer is just
a holding entity for the real customer sitting behind that. That con-
struct actually exists in the U.S., too, and in some master/sub-
account scenarios that we try to look through to have the customer
of the customer be treated as a customer of the broker-dealer. I
think there is both further interpretive rulemaking and enforce-
ment that needs to be done in that area.

Chairman LEVIN. Mr. Narang, you made reference to certain un-
fair aspects that exist to some participants. Can you expand on
what those unfair aspects are?

Mr. NARANG. Yes. They are a little bit esoteric, but I will do my
best. Basically, in the United States equity markets, the vast ma-
jority of exchanges observe what is known as price/time priority.
That means that orders that arrive at the exchange at a particular
price get first priority to execute against inbound orders based on
their arrival time. If your order arrives before mine, then somebody
who wants to trade at that price actively will give you a fill before
they give me a fill.

Now, because of some technicalities associated with Regulation
NMS, particularly in Rule 611, the so-called Order Protection Rule,
the long-term investors who are attempting to trade and form a
new price in the process very often lose their priority to certain
proprietary trading firms that have the ability to utilize a special-
ized kind of order known as intermarket sweep orders. And so
what happens is that price/time priority gets violated.

Now, you can empirically calculate what price/time priority is
worth. It is worth a lot of money. So there is a massive transfer
of wealth underway from long-term investors who are executing the
VWAP algorithms or just old-fashioned techniques into the pockets
]?)fl certain high-frequency traders who actively utilize that capa-

ility.

I do not think that those high-frequency trading firms should be
faulted for wutilizing that capability because there is no
intentionality behind that. What happens is that when a long-term
investor goes to take an offer and post a bid at the new price, the
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exchange will hold up that bid until the price is formed by some-
body who is using an ISO order. So the user of the ISO order does
not need to know why it is happening. They just need to know that
there is a two-cent spread now and they want to tighten the
spread.

So the high-frequency trader who is doing that is acting in the
interests of the market as well as his own interests, but that is not
a fair proposition. That is one of the few unfair aspects of market
structure that I know about. The other is the tiering of rebates.
The exchanges tend to give much higher liquidity rebates—not all
of them, the BATS Exchange is a notable exception—but many
other exchanges give higher rebates, liquidity rebates, to their most
active traders than they do to smaller traders, and I think that is
an anticompetitive practice and ought to be seriously examined.

By and large, I do not want to give the impression that the equi-
ties market is unfair. I think that this is one of the fairest markets
in the world and one of the most well functioning. That does not
mean it is perfect.

The glitch in Rule 611 that I mentioned to you is the very same
glitch that is responsible for all the market fragmentation that we
have seen. This very same rule is what causes exchanges to route
orders to other exchanges rather than posting them if they appear
to walk the exchange’s notion of the national best bidder offer.
That creates an economic incentive for new exchanges to spring up
that never existed before Regulation NMS went into effect because
they have the ability to virtually be guaranteed to get order flow
from other exchanges. That is why the market centers have pro-
liferated to the extent that they have since Regulation NMS went
into effect in 2007.

Chairman LEVIN. Thank you. Just one last question of Mr.
Luparello. Our first panel was asked a question by me about—and
I believe you were here during that question—about what appeared
to be an attempted short squeeze by Goldman traders using credit
default swaps that bet against mortgage-backed securities. You
were here during that?

Mr. LUPARELLO. I was.

Chairman LEVIN. If a FINRA member were to attempt a short
squeeze, was unsuccessful in it—this, to me, is an intended manip-
ulation—would FINRA typically investigate this activity to deter-
mine whether it violated FINRA rules, such as the FINRA rule
about, quote, “high standards of commercial honor and just and eq-
uitable principles of trade”?

Mr. LUPARELLO. Absolutely. That scenario, and I was not privy
to the facts before this, and I think there is probably a question
about whether those were securities at the time, but that fact pat-
tern in the current environment—trading practices that had a spe-
cific manipulative intent behind them, irrespective of the success or
failure of that, would be something that would be investigated and
we would think could, with the right facts, run afoul of our rules.

Chairman LEVIN. Does anybody want to add anything before we
bring our hearing to a close?

Mr. ANGEL. I would just like to thank the Chairman for inves-
tigating these very important issues. I was very impressed by the
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eloquence and basically high quality of your opening speech and I
just want to urge you to keep up the good work.

Chairman LEVIN. Well, I am glad we gave you that opportunity
to say that.

[Laughter.]

Chairman LEVIN. Does anybody else want to—no, I had better
stop while I am ahead.

[Laughter.]

Chairman LEVIN. Thank you all. We have a good number of let-
ters from two exchanges, which we will make part of the record.

There may be some questions that we would like to ask each of
you for the record that may come to you. You are not obligated to
answer them, but we sure would appreciate your answers.

We will stand adjourned, again, with our thanks to each of you,
not just for your testimony and your direct answers, but also for
very graciously being allowed to be moved about to satisfy a very
crazy Senate schedule. I will not say it is unusual. Crazy is usual.
But thank you.

[Whereupon, at 6:20 p.m., the hearing was adjourned.]

[Prepared statements, responses to written questions, and addi-
tional material supplied for the record follow:]
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PREPARED STATEMENT OF CHAIRMAN CARL LEVIN

Today, U.S. capital markets, which traditionally have been the envy of the world,
are fractured, vulnerable to system failures and trading abuses, and are operating
with oversight blindspots. The very markets we rely on to jump start our economy
and invest in America’s future are susceptible to market dysfunctions that jeop-
ardize investor confidence.

I would like to thank Chairman Jack Reed, his ranking Member Senator Bunning,
and all our colleagues from the Securities, Insurance, and Investment Subcommittee
who have already held hearings on these issues and welcomed our Subcommittee
to join with them today to shine a light on problems that threaten U.S. market sta-
bility and integrity.

Fractured Markets. The first fact we need to grapple with is that our markets
have changed enormously in the last 5 years. In the past, most U.S. listed stocks
were traded on the New York Stock Exchange or the Nasdaq. Seven years ago, the
New York Stock Exchange alone accounted for about 80 percent of the trades in its
listed stocks. But today, less than 25 percent of the New York Stock Exchange listed
stocks are traded there. What happened? Stock trading now takes place, not on one
or two, but 13 stock exchanges.

This chart, Exhibit 1, shows how the U.S. stock market has fractured. Stock trad-
ing now takes place on 13 exchanges as well as multiple off-exchange trading
venues, including 3 Electronic Communication Networks, 36 so-called “dark pools,”
and over 200 registered “broker-dealer internalizers.”

Electronic Communication Networks or ECNs are computerized networks that en-
able their participants to post public quotes to buy or sell stock without going
through a formal exchange. Dark pools, by contrast, are electronic networks that are
closed to the public and allow pool members to buy and sell stock without fully dis-
closing to each other either their identities or the details of their prospective trades.
A broker-dealer internalizer is a system set up by a regulated broker-dealer to exe-
cute trades with or among its own clients without sending those trades outside of
the firm. These off-exchange venues are increasing their trading volumes, most use
high speed electronic trading, and they escape much of the regulation that applies
to formal stock exchanges.

These new trading venues didn’t appear out of thin air. They are largely the re-
sult of Regulation NMS which the SEC issued in 2005. Some call the resulting new
world of on and off exchange trading a model of competition. Others call it a free-
for-all that defies oversight and is ripe for system failures and trading abuses. In
reality, both descriptions have some truth. Trading competition has led to lower
trading costs and faster trading, but it has also opened the door to new problems.

System Failures. One of those problems involves system failures, of which the
May 6 flash crash is the most famous recent example. On that day, out of the blue,
the futures market suddenly collapsed and dragged the Dow Jones Industrial Aver-
age down nearly 700 points, wiping out billions of dollars of value in a few minutes
for no apparent reason. Both the futures and stock markets recovered in about 20
minutes, but left investors and traders in shock. After 5 months of study, a joint
CFTC-SEC report has concluded that the crash was essentially triggered by one
large sell order placed in a volatile futures market using an algorithm that set off
a cascade of out-of-control computerized trading in futures, equities, and options.
That one futures order, placed at the wrong time, in the wrong way set off a chain
reaction that damaged confidence in U.S. financial markets.

In some ways, the May 6 crash was a high-speed version of the 1987 market
crash, where a sudden decline in the futures market led to a corresponding collapse
in the broad stock market which led, in turn, to crashes in individual stocks. And
it is not the only type of system failure affecting our financial markets. So-called
“mini flash crashes,” in which one stock suddenly plummets in value for no appar-
ent reason have become commonplace. On June 2, 2010, for example, shares in
Diebold Inc., a large Ohio corporation, suddenly dropped from about $28 to $18 per
share. The stock recovered, but the company was left trying to understand and ex-
plain what happened. Even after the SEC initiated a pilot circuit breaker program
after the May 6 crash, at least 15 other companies have had similar experiences,
including Nucor, Intel, and Cisco. A former senior Nasdaq executive told the Sub-
committee that the Nasdaq exchange has experienced single-stock flash crashes 5—
6 times per week. The New York Stock Exchange and FINRA told us these crashes
are commonplace and attribute them to various glitches in computerized trading
programs.

Single-stock crashes might seem to be a minor problem, but what happens if the
security that crashes is a basket of stocks or commodities? On November 29, 2010,
3 of the top 5 equities traded by volume were actually baskets of stocks. If a basket



53

of stocks or commodities crashes in value, what happens to the underlying financial
instruments? Uncontrolled electronic trading and cascading price declines in mul-
tiple trading venues, including in futures, options, and equities markets, could be
the result—another May 6th.

Many investors, by the way, are not waiting around to find out if our regulators
have fixed the problem. According to the Investment Company Institute, each
month since May, more investors have fled our markets, pulling billions of dollars
of U.S. investments.

Trading Abuses. System failures are not the only problem raised by our fractured
markets. Another problem is their increased vulnerability to trading abuses. Trad-
ers today buy and sell stock on and off exchange, simultaneously trading in multiple
venues. Traders have told my Subcommittee that orders in some stock venues are
being used to affect prices in other stock venues; and that futures trades on CFTC-
regulated markets are being used to affect prices on SEC-regulated options and
stock markets. Some traders are also using high speed trading programs to execute
their strategies, sometimes submitting and then cancelling thousands of phony or-
ders to affect prices.

To get a sense of the trading activity today, take a look at this stack of paper.
This stack, nearly 5 inches high, contains the actual message traffic generated in
the futures, options, and equity markets with respect to one major U.S. stock over
the course of one second of time. One stock, in one second, produced over 29,000
orders, order modifications, order executions, and cancellations in all three markets.
This stack shows in black and white how traders are now analyzing trades in all
three markets at once, evidencing how the futures, options, and equity markets are
interconnected. Imagine the same stack multiplied countless times, filling this en-
tire hearing room, and the interconnectedness of the markets as well as the poten-
tial for system failures and trading abuses becomes alarmingly clear.

One well known trader, Karl Denninger, recently made this public comment about
U.S. trading activity:

Folks, this crap is totally out of hand. And it’'s now a daily game that’s
being played by the machines, which are the only things that can react with
this sort of speed, and they’re guaranteed to screw you, the average inves-
tor or trader. Go ahead, keep thinking you can invest. (Emphasis omitted.)

Regulatory Barriers. While fractured markets and high speed trading are causing
new problems and forms of manipulation, they are also leaving our regulators far
behind. Traders are equipped today with the latest, fastest technology. Our regu-
lators are riding the equivalent of mopeds going 20 mph chasing traders whose cars
are going 100 mph.

Our regulators are confronting at least four challenges. The first is the fact that
each trading venue today has its own infrastructure, rules, and surveillance prac-
tices. Besides the expense and inefficiency involved, no regulatory agency has a com-
plete collection of trade data from all the venues, much less a single integrated data
flow allowing regulators to see how orders and trades in one venue may affect prices
in another.

Second, even if regulators had an integrated data flow, the current data systems
fail to identify key information, including the names of the executing broker and
customer making the trades. That means regulators can’t use the electronic records
to, for example, trace trading by one person or set up alerts to flag trades. Instead,
before any trading analysis can start, regulators have to figure out the broker and
customer behind each trade. Patterns of manipulation are hidden.

The third problem is that the SEC has no minimum standards for automated
market surveillance by Self-Regulatory Organizations (SROs), and the quality of
those efforts is apparently all over the map. Recent SEC examinations of certain ex-
changes have found, for example, some ineffective surveillance systems that were
unable to detect basic manipulations or used such restrictive criteria that they
failed to flag suspect activity, exchanges that failed to review some surveillance
alerts, and exchanges with only rudimentary or under-budgeted investigative, exam-
ination, and enforcement programs.

The fourth problem is that the SEC and CFTC have not set up procedures to co-
ordinate their screening of market data to see if trades in one agency’s markets are
affecting prices in the other’s markets. Given the strong relationships between the
futures, options, and equities markets, joint measures to detect intermarket trading
abuses are essential.

The impact of the regulatory and technology barriers is demonstrated by the fact
that it took the CFTC and SEC 5 months of intense work to figure out what hap-
pened over a few minutes on May 6. In addition, over the past 5 years, there have
been few meaningful single day price manipulation cases. One recent case involves
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a small trading firm, Trillium Trading LLC, which apparently used phony trading
orders to bid up the price of several stocks. In that case, FINRA found that, over
a 3-month period in 2006 and early 2007, Trillium submitted phony orders in over
46,000 manipulations, netting gains of about $575,000. Apparently, the victims of
the price manipulation got annoyed enough to research the manipulative trading
and hand over the data to FINRA. Even then it took FINRA 4 years to reconstruct
the order books, prove who was behind the trades, and resolve the matter. Trillium
and its executives recently settled the case by agreeing to pay over $2.2 million in
fines and disgorgements.

Traders and regulators have told my Subcommittee that Trillium is not the only
company that has engaged or is engaging in price manipulation in U.S. financial
markets. In fact, one of the more chilling examples involves suspect trading involv-
ing traders located in China. Are overseas traders trying to manipulate U.S. stocks?
Our regulators are currently unequipped to find out.

Solutions. The May 6 flash crash and the Trillium case provide powerful warnings
that we need to strengthen U.S. oversight of our financial markets to restore inves-
tor confidence. Much needs to be done. Recent actions by the SEC to prohibit phony
quotes, impose single issue circuit breakers, and set up a consolidated audit trail
are important advances. But there is a long, long way to go, particularly with re-
spect to coordinating market protections and surveillance across market venues, and
across the futures, options, and equities markets.

There also needs to be a greater sense of urgency. The SEC’s proposed consoli-
dated audit trail is expected to take years to put into place and won’t cover all the
relevant products and markets. Requiring executing broker and customer informa-
tion—an essential component to effective oversight—is in limbo pending completion
of the consolidated audit trail, as is integrating the trade data from multiple trading
venues. Integrating trading data and market surveillance of the futures, options,
and equities markets by the CFTC and SEC isn’t even on the drawing board.

I hope this hearing will help inject greater urgency into strengthening U.S. over-
sight of our fractured, high speed markets to restore investor confidence.
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Exhibits 1-5 Submitted by Chairman Carl Levin
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From: Swenson, Michael

Sent: Friday, May 25, 2007 12:08 PM
To: Chin, Edwin; Salem, Doob
Subject: Re:

We should be offering sn protection down oa the offer side to the street on tier one stuff

to cause maximem pain

===== Origlnal Message
Froa: Chin, Edwin

To: Bhavsar, Avanish R
Ce: Swenson, Michael; Salem, Deeb
Sent: Fri May 25 11:41:59 2007
Subject: RE:

We can offer protectiocn on the following mezz CDO names @ 795 as a package.

up to 10MM each.

Levels good

Deal Mame  Tranche Rating Issuer Ref Ob Px Date
BFCGE 2006-1A AL A BFC Genesee CDO Ltd BFCGE 2006-1A AJL Feb-06
BAIC 2006-1A 4 A roadwick Funding Ltd BWIC 2006-1A C  Apr-06
CAMER EAR D A Camber CAMER 6A D May-06
CRIMZ 2006-1A 5 A Calrn CRIMI 2006-1A 5  Aug-06
CRHMI 2006-24 [ A Calzn CRUMZ 2006-2A C  Cct-06
DUKEF 2006-10A Al A Duke Funding Ltd DUKEF 2006-10A A3 Apr-06
ETRD 2006-5A A A E*Trade CDO I ETRD 2006-5A A3  Aug-06
GLCR 2006~ c kY Glacler Funding CDO Ltd GLCR 2006-4A C Mar-06
HGCDO 2006-1A c A Hamilton Gardens CDO Ltd HGCDO 2006-1A C  Sep-06
HLCDO 2006-1A [ A Haleyon HLCDO 2006-1A C  Sep-06
IXCDO 2006-2A (4 A IXIS ABS CDO 1 Ltd IXCBO 2006-2A C  May-06
LHOG 2006-1A ¢ A Longridge ABS CDO Ltd  LRDG 2006-1A € Sep-06
PINEM 2006-AA c A Pine Mountain PINEM 2006-AR C  Oct-06
TOPG 2006-2A B A Topanga CDO Ltd  TOPG 2006-2A B MNov-06
TOURM 2006-2R D A Tourmaline CDO TOURM 2006-2A O Mar-06
====-0riginal Message=--=-=--
From: Bhavsar, Avanish R
Sent: Friday, May 25, 2007 11:19 AM
To: Chin, Edwin
Subject: RE:
whats eta?
====-Original Hessage-----
From: Chin, Edwin
Sent: Friday, May 25, 2007 10:38 AM
To: Bhavsar, Avanish R; Salem, Decb
Cei Swensen, Michael
Subject: RE:
Let's stact with these RMBS offers. 104 cach.
ABFC 2006-0PT2 M8 155
CWL 2006-15 H9 315
FHLT 2006-E M8 343
FEIC 2006-3 M8 415
GSAMP 2006-FM42 M 465
GSAME 2006-HER M8 315
Permanent Subcommitiee on Investigations
Confidential Treatment Requested by Goldr EXHIBIT #3b GS MBS-E-012443115
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JEMAC 2006-FRE2 MB 525
JEMAC 2006-NC2 ME 295
SAST 2006-3 B3 450
EVHE 2006-EQ2 MR 75
From! Bhavaat, Avanish R
Sent: Priday, May 25, 2007 9136 AM
To: Salem, Deeb; Chin, Edwin ., .
Ce:  Swenson, Michasl
Subject:-
We have a new equity acet they are interested in seeing offerings on the
" following

1) CDS on CDOs late 06, early 07 mezz deals, BBB thru AA
2) Single names RMB3 2nd half '06, BEB~ or BEB

They are axed to buy protection.

Avanish R. Bhavsar

l;;:qtfniq Director i
Structure Sales w— Redacied Permane:

Securities Divison . Sihlldhl::a -

Goldman, Jachs & Co.

1 Mew York Plaza 50th Floor | Hew York, NY 10004
Tel: 212 ﬂmn 917
e-mail: avanish, acfgs.com

© Copyzight 2007 The Goldman Sachs Group, Inc. All rights reserved. See
hetp://www.gs . com/disclaimer/email-sal itrading.html for lmpo: risk disclosure,
conflicts of interest and other terms and conditions relating to this e-mail and your
reliance on information contained in it. This message may contain confidential or
privileged information. If you are not the intended reciplent, please advise us
immediately and delete this message, See httpi//www.gs.com/disclaimer/email/ for further
information- on confidentiality and the risks of non-secure electronic communication. If
you cannot access these links, please notify us by reply message and we will send the
contents to you,

Confidential Treatment Requested by Goldman Sachs GS MBS-E-012443118
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From: Swenson, Michael

Sent: Tuesday, May 29, 2007 11:06 AM

To: Salem, Doob

Subject: Re: they wanl 1o think aboul doing (his again...

We should start killing the sn shorts Ln the street - let's pick some high quality stuff
that guys are hoping is wider teday and offer protecticn tight - this will have people
ly demozalized

----- Ociginal Message -----

Frem: Salem, Deeb

To: Swensen, Michael

Sent: Tue May 2§ 10:41:55 2007

Subject: RE: they want to think about doing this again...

the index wont close where it ls this morning in my opinien...

-===-0riginal Message-----

F Swenson, Michael

Sent: Tuesday, May 29, 2007 10:21 AM

Ter Salem, Dech

Subject: Re: they want to think about daing thls again...

Then you need to be prepared to widen thel:r marks we also need credit approval

----- Original Message -----

Fzom: Salenm, Dech

To: Bhavsar, Avanish R; Swenson, Michael

Ce: Chin, Edwinj Birnbaum, Josh

Sent: Tue May 29 10:05:52 2007

Subject: RE: they want to think about doing this aga:n...

indices ~125bps wider since trades 1 week ago

Ref Ob cusip Offer
ACE 20G5-CW1 M5 00441Q4P4 500
35ABS 2006-HE3 MB  07387UHZT €50
CRRR 2006-NC2 ME  14453FANS 650
GSAMP 2006-NC2 M8 362463ANL 719
1XIS 2006-HED BZ  46602UAMO 725
JBMAC 2006-ACC1 M2 46620RAPD 625
JEMAC 2006-FREL ME 46626LFVT 585
JEMAC 2006-HC2 M3 46G29FAND 525
LEMLT 2006-§ M8 S54251UANE 875
LEMLT 2006-WLl M5 542514REG 595
MSAC 2005-HES 33  61T44CVAL 600
RAMP 2006-NC3 M5  7611234%5 700
SVHE 2005-0PT2 M@ B3ELIMPS1 575
WMABS 2006-ME2 M8 93934JAN4 650

=====Cziginal Messagu=====-
Frem: Bhavsar, Avanish R

Sent: Tuesday, May 29, 2007 9:20 M

To: Salem, Daeby Swenson, Michael
Ce: Chin, Edwln e = Redacied by the Permanent
Subjuct: they want te think about deing this again... Subcommittee on Investigations

lasc trade wit

Protection Buyez:

1

Permanent Subeommitiee sn Investigations|
EXHIBIT #3¢ I

Confidential Trealment Requested by Goldman GS MBS-E-012561798




Protection Seller: Goldman Sachs
Sizer $105mm total ($7.5mm x 14 reference obs)

ACE 2006-CHL M9
BSARS 2006-HE3 MO
CARR 2006-NC2 K9
GSAMP 2006-KC2 M8
IXIS 2006-HE3 B2
JPHAC 2006-ACCL M9
JPHAC 2006-FRE1 NO
JPMAC 2006-HC2 M9
LEMLT 2006-8 u8
LBHLT 2006-WL1 M9
HSAC 2005-HES B3
RANP 2006-HC3 N9
SVHE 2006-0PT3 N8
WHABS 2006-HE2 M9

00441QAP4
07387UH2T
14453EAN9
362463RH1
46602UAMO
46620RAR0
46626LFV7
46629FANO
S4251UANG
542514RE6
6L7T44CVAL
T6112B4%5
BI6LINPS1
93934 AN

415bps

Confidential Treatment Requested by Goldman Sachs
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GS MBS-E-012561799
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€ CME Group

December 8, 2010

The Hanorable Carl Levin

Chairman

Senate Permanent Subcommittee on Investigations
340 Dirksen Senate Office Building

Washington, DC 20510

Dear Chairman Levin:

As you requested, in connection with your joint hearing today on "Examining the Efficiency, Stability,
and Integrity of the U.S. Capital Markets,” we are pleased to provide our July 30, 2010 comment letter
that we submitted to the SEC and Joint SEC-CFTC Advisory Committee on Emerging Regulatory Issues
(attached) relating to the SEC's single stock circuit breaker pilot program, which they recently extended.

Since the events of May 6, 2010, CME Group has had the opportunity to review the current market-wide
circuit breaker regime and the related market microstructure mechanisms that were in place at the
time, as well as the recent single-stock circuit breaker pilot program instituted by the SEC. As noted in
detail in our attached comment letter, CME Group believes that it is essential that these circuit breaker
and related market microstructure rules address critical inter-market linkages or they will have the
potential to result in significant disruptions to trading across related markets.

As you conduct your examination of the U.S. Capital Markets, CME Group encourages you to consider
our recommendations as set forth in the attached comment letter, and we look forward to working with

you on these issues.
Sincerely,
Terrence A. Duffy Craig Donohue
Executive Chairman, CME Group Chief Executive Officer, CME Group

Cc:  The Honorable Jack Reed
Chairman, Senate Subcommittee on Securities, Insurance, and Investment

Perman mittee on [nvestigati

EXHIBIT #4

20 Soulh Wicker Drwe Chozago, IBmnoss BG04
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i CME Group ——

July 30, 2010

Via Electronic Mail: rule-comments(@isec qov

Ms, Elizabeth M. Murphy
Secretary

U.8. Securities and Exchange Commission
100 F Street, N.E.

Washington, D.C. 20549

Re: Comments Regarding SR-NYSEArca-2010-61,5R-NYSE-2010-49, SR-NASDAQ-2010-079, SR-
CBOE-2010-065, SR-BATS-2010-18, SR-CHX-2010-14, SR-EDGA-2010-05, SR-EDGX-2010-05, SR-
1SE-2010-66, SR-BX-2010-044, SR-NSX-2010-08, also Fife No. 265-26, Joint CFTC-SEC Advisory
Committee on Emerging Regulatory Issues

Dear Ms. Murphy:

CME Group Inc. {"CME Group®) appreciates the opportunity to comment on the above-caplioned stock
exchange rule filings (the "Rule Filings"), as well as the opportunity to submit comments to the Joint
Commodity Futures Trading Commission ("CFTC")-Securities and Exchange Commission ["SEC”)
Advisory Committee on Emerging Regulatory Issues ("Committee”), which will be making
recommendations to the SEC relating to proposals to address the events of May 6. The Rule Filings
relate to a proposed industry-wide expansion of the recently adopted single stock circuit breaker pilot
program (*Pilot Program”).

Since the markel events of May 6, 2010, CME Group has had the opportunity to review the current
markel-wide circuit breaker regime, as well s the related market microstructure mechanisms that were in
place al the stock exchanges and at CME Group. We have also had the opportunity to review recent
efforts of the SEC, the stock exchanges and the Financial Industry Regulatory Authority, Inc. (*FINRA) to
be responsive to the events of May 6, including the June 10, 2010 single stock circuit breaker pilot
program applicable lo stocks in the S&P 500 Index and the above-referenced Rule Filings, as well as the
proposed implementation of new rules clarifying the circumstances under which eroneous trades will be
cancelled. While we commend these efforts, we believe that certain of these actions may result in
unintended consequences. We therefore believe that prompt additional action is necessary to ensure the
integrity of the equity and equity derivatives markets and promote confidence amang market users.

Markets can employ various tools to address the problem of sharp, destabilizing price swings. For
example, markels can employ various types of automated functionality to miligate the likelihood of
eroneous (rades or momentary liquidity gaps negatively impacting the market in a particular instrument.
These techniques generally allow the price discovery process to continue seamlessly without any
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Ms. Elizabeth M. Murphy, U.S. Securities and Exchange Commission
July 30,2010
Page 2

significant disruption. Markets can also employ price limits, which are typically applicable at a product
level and which are less distuptive than circuit breakers, because the market can continue to trade within
the defined limits. Finally, market-wide circuit breakers that completely halt trading across all equity and
equity derivatives markets when triggered can serve as an effective, albeit last lin of defense. The initial
introduction of market-wide circuil breakers came out of the recommendations of the 1988 Report of the
President's Working Group on Financial Markets ("PWG"). The PWG was established in response to
events in the financial markets on October 19, 1987, and was charged wilh recommending legislative and
private sector policies to bolster investor confidence and enhance the integrity, efficiency, orderiness and
competitiveness of U.S. financial markets. As the PWG observed, sharp declines in prices and spikes in
volume can ihreaten the market inf fure and lead to uncoordinated and ad hoc market closings,
which, in turn, can have the effect of further destabilizing the market. The PWG was concermed about the
potential for macro-market price destabilization to overwhelm the market infrastructure of trading, clearing
and credit systems. In recommending circult breakers, the PWG intended to substitute planned and
coordinated trading halts for unplanned and uncoordinated halts, reducing uncertainty without necessarily
increasing the frequency of such disruptions. Impartantly, it was not contemplated that circuit breakers
could or should alter fundamental equity prices.

As illustrated in the diagram below, each of these mechanisms serve different purposes, but should act
as an inlegrated and escalating approach lo managing market disruptions.

Market-Wide
Circuit Breakers
{Trading Halts)
Product-Specific Trading Limits
(Trading Permitted At/Above Price Limits)

Automated Risk Management and Volatility Mitigation Mechanisms
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Automated risk management and volatility mitigation mechanisms should form the first line of defense in
maintaining orderly markets and limiting opportunities for erroneous trades or liquidity gaps. Product
specific price limits canstitute a second line of defense and serve as a cooling mechanism, fatilitating
trading activity at or above pre-established price limits for a specified peniod of time. Market-wide circuit
breakers serve as the last line of defense and generally involve market halts for a specified period of time
that give market users the opportunity to assimilate market conditions and to reassess investment and
trading strategies prior to the resumption of irading.

I.  Background

CME Group presently employs a range of mech in its equity index futures and options markets,
including a variety of automated risk and volatility mitigation mechanisms, price limit rules for specific
products, and market-wide circuit breakers for domestic equity index products that are fully coordinated
with the cash equity and options markets.

A. Risk and Volatility Mitigation Functionali

In order to maintain fair and orderly markets, CME Group employs a variety of automaled risk and
volatility mitigation mechanisms on its CME Globex system which help to prevent most error trades and
mitigate the impact of momentary liquidity gaps. Amang the primary taols employed are the following:

» Price Banding and Maximum Order Sizes: CME Globex subjects all orders to price verification
using a process called price banding. Price banding prevents the entry of emoneous orders such
a5 a limit order to buy at a price substantially above the market or a limit order to sell at a price
substantially below the market. The platform ufilizes separate mechanisms for fulures price
banding and options price banding. Similarly, maximum order size restrictions automatically
reject orders which exceed certain pre-determined quanfity thresholds. These mechanisms
enhance a market's price integrity, as well as confidence in trade certainty, by substantially
reducing the cccurrence of eror trades and the collateral damage caused by having o cancel
such lrades.

+ Stop Logic: Stop Logic functionality helps to mitigate artificial market spikes that can occur
because of the continuous Iriggering, election and trading of cascading orders, On CME Globex,
if elected stop orders would result in execution prices that exceed pre-defined thresholds, the
market automatically enlers a very brief reserved state. During this period, which lasts for 5-20
seconds depending on the product and time of day, new orders are accepled but trades do not
oceur until the reserve state expires, thereby providing an epportunity for liquidity to be
replenished and for the market to regain its equilibrium.

+  Protection Points: Market and Stop Order profection points permit orders to be fitled only within a
pre-defined range of prices without the user having to define a limit price. Any unfilled quantity for
a Market Protected or Stop Protected Order becomes a Limit Order at the limit price cakculated by
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the trading engine, This type of funclionality precludes orders from being executed at
unreasonable levels when there is a temporary absence of liquidity in the market and also
mitigates the likelihood of emor trades by preventing the execution of trades at prices substantially
away from the market.

B. Price Limits

CME Group also employs price imits in each of its equity index products. Price limils allow frading to
continue at or above the limit price (in the case of a downside fimit), thereby allowing investors time to
evaluate market conditions and mobilize liquidity, generally without halting the market as in the case of
circuil breakers. The price limits established by CME Group for its domestic equity futures products follow
the same 10%, 20% and 30% triggers of the market-wide circuit breakers, as well as their time of day
applicability parameters, however, the price limils are based upon declines in the lead month of the
specific fulures confract rather than being tied to a decline in the DJIA. If the market remains limil offer
after 10 minutes, a 2 minute trading hall is triggered, after which trading resumes with the 20% limit in
effect. If the market is no longer limit offered after ten minutes, there is no halt and trading confinues with
a 20% limit in effect. CME Group also employs a single-threshold price limit of 5% on both the upside
and downside for each domestic equity index product outside of regular lrading hours.”

C. Circuit Breakers

Presently, CME Group trading halts are coordinated with rading halt policies in the primary securities
markets, NYSE Rule 80B provides for irading halts based upon 10%, 20% and 30% declines in the Dow
Jones Industrial Average (DJIA) relative to the prior day's settlement, NYSE Rule 80B operates as
follows:

+  Ifthe DJIA declines by 10% prior to 2:00 p.m. Eastern Time (ET), a one-hour frading halt ensues.

+  Ifthe DJIA declines by 10% at or after 2:00 p.m. but before 2:30 p.m. (ET), 8 half-hour trading
halt ensues, The 10% circuit breaker becomes inapplicable at or after 2:30 ET.

s If the DJIA declines by 20% before 1:00 p.m. ET, a two-hour halt ensues. Al or after 1:00 but
before 2:00 p.m. ET, a one-hour halt ensues. If the DJIA declines by 20% at or after 2:00 p.m.,
the market is closed for the remainder of the trading session.

! Tnis 5% upside and downside price fimil policy is in effec! during ovamight elactranic Irading hours (between 3:30
p.m. and 8:30 a.m. Central Time {"CT")) which allows partici {o trade conli ty within the bands of the
designated price limits; further, if an equity index fulures contract is locked limit at 8:15 a.m. CT and remains so al
8:25 a.m. CT in the lead month fulures contract, a Irading halt is implemented until 8:30 a.m., the commencement of
regulz trading hours (floor and electronic frading). During the frading halt, the Exchange provides an Indicative
Opening Price of the re-opening of trading on CME Glabex, if applicable. If the lead month futures cantract is no
longer locked fimit at 8:25 a.m. CT, trading will continue with the 5% limit in efiect. AL8:30 a.m, CT, the 5% limit is
replaced by the broader limits applicable to regular trading hours.
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» There is an absolule daily limit of 30% such thal if the DJIA should decline by 30%, trading is
halted for the remainder of the day.

Trading in CME Group domestic stock index products is halted whenever a NYSE Rule 0B haltis in
effect.

Il Recent SEC, Stock Exchange and FINRA Actions

The Securities and Exchange Commission ("SEC"), the slock exchanges and the Financial Industry
Regulatory Autharity, Inc. ("FINRA") have recently taken actions that are designed to prevent the
recurmence of the events of May 6. On June 10, the SEC approved stock exchange and FINRA rule
changes that implemented single sock circuit breakers on a pilot basis extending through December 10,
2010 (the “Pilot Program”). The Pilot Program established rules that call for a pause in the Irading of any
component stock of the S&P 500 Index when the price of any such stock moves 10% or more over a
rolling five minute period. Upen the occurrence of a triggering price move, the stock’s primary listing
market is required to disseminate a special indicator over the consolidated tape fo prompt the halting of
trading in the stock on all venues for a minimum of five minutes. If the primary listing market does not
reopen the stock within 10 minutes, other markets are allowed lo resume trading. On June 30, 2010, the
stock exchanges and FINRA filed additional rule change proposals (the "Rule Filings”) to expand the Pilot
Program to include stocks in the Russell 1000 Index and 344 enumerated Exchange Traded Products
(‘ETP')} The enumerated ETPs include a number of Exchange Traded Funds ("ETFs’) that are based
on broad-based equity indexes.”

Ill. CME Has Specific Concerns Regarding the Recent Actions

CME Group believes that the proposed Rule Filings fail to address critical inter-market linkages and could
result in polentially significant disruptions to trading across related markets. Certain ETFs included in the
proposed expansion are based on the same indexes underlying the most active cash index options, indes
fulures and options on ETFs. If the Rule Filings are adopted, there would be different and uncoordinated
halling mechanisms in place for ETFs related to a particular index and the index options, index futures
and options on ETFs based on the same index. As has been frequently noted, all of these markels are
very closely linked and the absence of effective coordination across comparable markets was one factor
cited by many (including the staff of the SEC) as having contributed to certain of the market issues
experienced on May 6. Clearly, inconsistent treatment of the same underlying beta exposure would add

* The registered national securi hanges and FINRA filed similar rule changes to expand the Pilol Program
with the exception of the New York Stock Exchange ("NYSE"). The NYSE proposal was limited to expanding its
individual stock circuil breaker program o include stocks in the Russell 1000,

¥ AnETFis an open-ended registered investment company under the invesimant Company Act of 1940 that has
received exemptive refief from the SEC to allow secondary market frading in the ETF shares. ETFs are gengrally
index-based products, in that each ETF holds a portfolio of securities that is intended lo provide investment resulls
thal, before fees and expenses, generally comespond fo the price and yield performance of the underlying benchmark
ingex.
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further stress to the market during periods of lurbulence, impeding liquidity and exacerbating risk
management challenges.

Additionally, should the proposed Rule Filings be adopled, the trading halts that would apply to ETFs on
broad-based indexes would not be coordinated with the markel-wide circuit breakers or with the price
limits that currently apply to related index futures and options.

Under the Pilot Program, multiple constituent stocks in an index could be halted withoul a market-wide
circuit breaker being triggered. In a macro-market event, individual stocks would likely be halted and
opened on staggerad timelines, creafing complexity and confusion in understanding the index calculation,
Market participants would be required to determine for themselves the relevance of the index values that
are disseminated and the value impact of index-companent stocks that have been halted.* The halting of
high capitalization, highly liquid index components would be disruptive for the following reasons:

+  The number of halted issues may impact whether the index friggers a market-wide circuit breaker,

+  The intra-day index values published and used for risk management purposes may not be
reflective of the true value of the underlying market; and

+ The risk management capabilities of large Bquidity providers in index futures and ETFs who use
these preducts to hedge market-making activity would be adversely affected and this may cause
traders to withdraw from the market, further hampering liquidity.

Further, the single stock circuit breakers are calculated in @ manner that creates information asymmetries
across customer segments with respect to the trigger levels. Because of the trigger methodology, the
point at which a circuit breaker will be triggered is not readily observable to retail market participants. In
contrast, sophisticated market participants who possess real ime access lo consolidated security prices
and computation processing capabilities will likely employ tools that allow them to determine when 2
particular instrument is approaching a halt-triggering price, better enabling them to modify their
investment and trading decisions.

1 MNotwilhstanding CME Group's objection 1o the single-slock circult breakers, to the extent such circuit breakers are

employed, il is imperative thal uniform policies and procadures be adopled 1o address circumstances when the

compulation of the market-wide circuit breaker index value is impacted because of the Iriggering of slock specific

circuit breakers in its compenent secunilies. We would urge that the index publisher of the index upon which the

marketwide circuit breaker is based be required to monitor and report to the market the percentage, both in indax

weight and number of securifies, of index companenis that are halled due to the iriggering of stock specific circudl
eakers,
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V. CME Recommendations

A. Replace Security Specific Circuit Breakers with Less Disruptive Automated Risk and
Volatility Mitigation Mechanisms

Instead of continuing or expanding the Pilot Program, CME Group recommends that automated risk and
volatility mitigation mechanisms be implemented in place of trading halts in individual securities. Trading
halts are intended to protect against the possibility of a broader market breakdown and should not be
used to compensate for weaknesses in trading processes. Proven market mechanisms are available that
mitigate volatiity caused by transitory liguidity gaps and that minimize the risk of clearly emongous trades
- without the need for disruplive market halts and without the disruption associated with emor trades and
their cancellation. Although CME Group is supportive of the goals of the Pilot Program, we believe its
objectives can be more effectively achieved by adopting the mechanisms described below.

First, CME Group recommends that all trading venues adopt automated means, similar in function to the
CME Group's stop logic functionality, to briefly pause the market in the event that cascading sell orders
precipitate a material markel decline because of a transitory dearth of liquidity. The momentary pause
afforded by slop logic functionality allows an opportunity for liquidity to be replenished and, in a highly
automated market, the pause can reasonably be calibrated in seconds without substantive impacts on the
broader market. The benefit of this type of functionality was clearly evident on May 6 as stop logic
functionality on CME Globex triggered a five second pause in E-mini S&P futures market, during which
time buy side liquidity came into the market, leading the reversal of the broader market decline.

Second, CME Group recommends that all markets employ functionality similar lo the protection point
functionality employed by CME Globex to automatically apply limit prices to all orders, including market
and stop orders. This type of automated functionality precludes such orders from being executed at
unreasonable levels when there is 2 temporary absence of liquidity in the market and allows new liquidity
to enter the market and fill the orders at reasonable levels. This funclionality also substantially mitigates
the likelinood of clearly emoneous trades by preventing the execulion of trades at prices substantially
away from the market's fair value. We also believe that the prompt elimination of stub quoting practices
will be useful in mitigating such trades.

Third, CME Group recommends that all markets employ automated price banding functionality and
maximum order size restrictions, which substantially reduce lhe occurrence of “fat-finger” eror trades by
automatically rejecting orders Ihat are entered at abemant prices or for abemant quantities.

Under the Pilat Program as currently constructed, a single errant trade can have the effect of causing a
halt in the trading of a security.® Clearly, isalated errars caused by human eror or system malfunction

5 In each of the three implementations of the new single security circuit breakers to date, the cause of the halt was

an errani trade and trades were subsequently cancelled. For example, on June 29, 2010, 8,820 shares of Cifigroup
Inc. were reported as an off exchange transaction al $3.3174, or 13% below the previous price, triggering the circuil

breaker, The trade thal nggered the hall was subsequently cancalled. Thus, in a stock that trades approximalely
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are not the types of evenls that justify the disruption of a trading halt. In addition, allowing isclated errars
to disrupt all trading in a security introduces the possibility of a single market actor intentionally halting
markets for manipulative purposes. As noted, we believe there should be a focus on ensuring that
markets have adopted transparent controls to prevent erroneous transactions from cccuring.

Implementing these recommendations will more effectively address the types of issuas that the single-
security circuil breakers are intended fo address without the negative consequences of halting trading in a
particular security across all venues. However, for as long as single stock circuil breakers confinue to be
employed, we recommend that regulators and markets establish uniform policies and procedures for
circumstances when the computation of the market-wide circuit breaker index value is negatively
impacted due to the inggering of stock specific circuit breakers on its component securities. Further, we
would urge the index service provider upon which the market-wide circuil breaker is based to monitor and
report bo the market the percentage, both in index weight and number of securities, of index components
that are halted due to the triggering of stock specific circuit breakers.

B. Adopt Uniform Price Limits for Certain Broad-Based Index Products

As noted above, under the securities exchanges’ and FINRA's proposed expansion of the Pilot Program,
the circuit breaker trigger methodology for all affected ETFs, including those based upon benchmark
indexes, would employ a different calculation than thal employed by the market-wide circuit breaker. The
Rule Filings propose that when the price of the ETF rises or falls al least 10 % in five minutes, frading in
such shares would be halted for a minimum of five minutes. By contrast, the trigger levels for a market-
wide trading halt are set quarterly at 10%, 20% and 30% of the DJIA, calculated at the beginning of each
calendar quarter, using the average closing value of the DJIA for the prior month. The difference in
methodology means that ETFs based on the same index as the market-wide circuil breaker could be
halted without the market-wide circuil breaker being triggered and without other products affering similar
beta exposure being halted. Therefore, the proposal creates prolocols that are not coordinated across
markets — precisely the situation that contributed to disruplive and fragmented trading on May 6.

In contrast lo trading halts, CME Group recommends adoption of uniform price limits across all broad-
based index products based upon the S&P 500, the DJIA, and the NASDAQ 100. This uniformity should
be manifested in price limit methodologies and levels that can be consistently applied across all exchange
traded and OTC products related to a particular instrument (e.q,, index fulures, index options, ETFs,
options on ETFs, and swaps related to the indexes above). Consistent with our proposed revisions to the

rket-wide circuit breakers, the individual price limits for each index-linked product would be established
at 5%, 10% and 20%. Each price limit threshold would be impl ted for 10 minute intervals, dunng
which lime market participants would be precluded from trading below the enumerated limit but would be
able to trade at or above such limit. At the end of any particular 10 minute period, trading would confinue
with the next applicable limit in effect. Should a market-wide circuit breaker be triggered while an

800 million shares a day, 2 single off-exchange error processed by a broker halted all markel trading in a highly fiquid
security.
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individual index price limit were in effect, the timing and trigger levels of the market-wide circuit breaker
would supersede the liming and trigger levels of the individual price limit

We recognize that ETF spansors desire, on behalf of the retail community, to prevent a repeat of the
situation on May 6 in which a large proportion of cancelled trades involved ETFs, and that the sponsors
have therefore embraced single security circuit breakers for these products to remediate that issue.
However, ETF activity in general is highly concentrated in a small number of domestic large cap index
products, specifically prducts based upon the S&P 500, the DJIA and the NASDAQ 100, Table 1 below
provides the average daily notional volume traded in the SPDR S&P 500 ETF (SPY), the PowerShares
QQQ (QQQQ), and the SPDR Dow Jones Industrial Average (DIA) as well as the same information
regarding the Top 10 ETFs busted on May 6.

Tabie 1.
Name YTD Notional ADV
|As of T115/2010)
Most Actively ~ SPOR S&P 500 ETF $26,307,196.044.78
Traded ETFs Powershares QGO0 § 4642413768 66
SPDR: Dow Jones Industrial Average $ 1,267,700.247.76
May 6 ProShares UltraShort QQQ 348,739,108.21

$

Top 10 ETFs iShares Russell 1000 Growth Index Fund $ 15525402358
Busted Based  iShares Russell 2000 Value Index Fund § 144,838,708.58

Upon $ADV ishares Russell 1000 Value Index Fund § 132,164,184 48
Wanguard Total Stock Market ETF $ 12320142910
ProShares Ullra Real Estate § 12025795522
iShares Russell 1000 Index Fund $ 11924674358
iShares Russe!l Midcap Index Fund $  78,286.270.80
iShares S&P MidCap 400 Index Fund $ 782129201
iShares Russe!l Midcap Value Index Fund §  64.13874567

As the data reflects, the trades cancelled on May 6 were not in the equity index ETFs that are based upon
unleveraged U.S. domestic, large cap, index products; rather, the ETFs whose rades were busled were
in less liquid, style or sector or inverse leveraged products, Therefore, our rec dation that liquid
broad-based index ETFs be subject lo price limits that are coordinated with other products offering similar
beta exposure simply reflects the differentiated liquidity profile and important inter-market linkages of
these instruments relative to the broader universe of ETFs. The objectives of preserving price integrity
and addressing the high incidence of error trades in the less liquid ETFs on May 6 are more effectively
addressed by our recommendations in Section A above.
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C. Current Market-wide Circuit Breaker Parameters Should Be Amended

The most impactful step the industry can take to promote investor confidence and address the issues thal
occured on May 6 is to amend the paramelers of the market-wide circuit breakers. Despile widespread
concerns about the speed and scope of the market decline on May 6, the current markel-wide circuit
breakers were not triggered. CME Group recommends lowering the current circuit breaker percentage
thresholds. Today, the circuit breaker rules are triggered based upon 10%, 20% and 30% declines in the
DJIA; and, as noted, none of these levels were breached on May 6. We believe that the triggering of
market-wide circuit breakers should be prudently imposed at levels that protect the marke! system and
promote investor confidence, but are infrequent in occurrence; therefore, while recognizing the need for
broader industry input and review, we recommend implementing market-wide circuit breakers based upon
lower thresholds of 5%, 10% and 20%. Although it is possible to contemplate other trigger
melhodologies, e.q.. @ percentage move over a specified time horizon, we believe that pre-established
and observable limits better facilitale market paricipants’ understanding of the circuit breakers and allow
for more effective coordination across venues.

In addition to lowering the circuil breaker thresholds, we recommend shorter halts and simplification of the
time of day application of the different thresholds. Given today's highly automated market structure and
sophisticated information processing technology, less lengthy halls are necessary fo allow the market lo
assimilate information, assess risk and attract liquidity. Specifically, we believe that there should be 2 10
minute halt in the event of a 5% move, 2 30 minute halt in the event of 3 10% move and a closing of the
markel for the remainder to the trading day in the event of 2 20% mave.

We further recommend that the 5% circuil breaker level become inapplicable (with the 10% limit in effect)
beginning at 3:30 p.m. Eastern Time (“ET"); if the 10% limit were hil at 3:30 p.m. ET or afterwards, the
market would be halted for the remainder of the trading day. In the event the 5% limit were hit prior to
3:30 p.m. ET, and the 10% limit were hit after 3:30 p.m. ET, the market would similarly be hatted for the
remainder of the trading day.

In light of the lower percentage thresholds, we also recommend that the timeframe for calculating the
baseline price for establishing these triggers be shortened. Currently, this baseline is reset on a quarterly
basis; we believe the reset should occur on @ monthly basis and be calculated based upan the average
closing price of the relevant index for the immediately preceding month. This would ensure that the
baseline price would be established based upon a value thal was updated mare frequently to be reflective
of underying market conditions.

V. Conclusion
CME Group welcomes the efforts of the SEC, the stock exchanges and FINRA to act quickly to respond

to the circumstances giving rise to the market events of May 6. We do believe, however, that the Pilat
Program and the Rule Filings may have unintended consequences that lead to disruption of the markets.
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As set forth in the recommendations above, we believe that an inter-markel approach involving a
coordinated blend of available tools is the best approach to addressing the problems that occurred on
May 6. We look forward to working closely with the regulators, exchanges and the industry to provide
thoughts and recommendations to ensure the integrity of the markets and to promote market confidence
among market users.

Sincerely,

Craig Donohue
Chief Executive Officer

cc.  The Honorable Mary L. Schapiro, Chairman, SEC
The Honorable Kathleen L, Casey, Commissioner, SEC
The Honorable Elisse B. Walter, Commissioner, SEC
The Honorable Luis A. Aguilar, Commissioner, SEC
The Honorable Troy A. Paredes, Commissioner, SEC
Mr. Robert Cook, Director, Division of Trading & Markets, SEC

The Honorable Gary Gensler, Chairman, CFTC

The Honorable Michael Dunn, Commissioner, CFTC
The Honorable Bart Chilton, Commissioner, CFTC
The Honorable Jill Sommers, Commissioner, CFTC
The Honorable Scott O'Malia, Commissioner, CFTC
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December 8, 2010

Senator Carl Levin

Chairman

Permanent Sub ittee on [nvestigati
Russell Senate Office Building, SR-269
Washington, DC 20515

Dear Senator Levin:

NYSE Euronext appreciates your efforts to hold a joint hearing December 8, 2010 entitled
“Examining the Efficiency, Stability, and Integrity of the U.S. Capital Markets”. Per your
request, we wanted to provide you with our previously articulated views regarding two
important issues currently resting with the Securities and Exchange Commission (SEC).
Specifically, we want to express our support for both a consolidated audit trail as well as
market wide circuit breakers, or similar methodology, designed to prevent erroneous trades
that have become commenplace in the market.

In May of 2010, the SEC proposed rules that, if adopted, would provide regulators with the
necessary data needed to reconstruct a trading event like occurred on May 6% Aswe
expressed in our August 9, 2010 comment letter' 1o the rule, NYSE Euronext believes that if
regulators are to surveil effectively for illicit trading activity, there must be an ahility to
uniformly obtain a complete view of all trading activity across markets. While we believe the
cost and length of time to implement real-time data reporting as proposed in the SEC's release
may outweigh the benefits, we believe significant progress could be made in a relatively short
period of time if the SEC took a first step of gathering uniform data on an end-of-day basis
from every market into one reporting system. As referenced in our Concept Release comment
letter, we also believe similar benefits could be achieved by establishing a consolidated
regulator for the mafketp]acez.

We also believe that circuit breakers, potentially augmented by limit up/ limit down
methodologics, are a good way to inject rationality into times of marketplace uncertainty and
stress. Tn a world where we are measuring execution speeds in millionths of a second,
allowing markets to pause for liquidity to reaggregate and judgment to weigh-in is essential to
any healthy marketplace. NYSE Curonext has applied this logic to our market structure
through the use of Liguidity Replenishment Points or LRPs. LRPs temporarily and

3 tp:/www sec govicommenis/s7-02-10/5702 10 | 54.pdf
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automatically pause trading in stocks when significant price movement occurs. On a typical
day, LRPs are triggered a few hundred times, lasting generally for a few seconds at most.
When LRPs are in effect, our quote is visible to other market participants and new orders are
accepted. However, LRPs are not utilized market-wide, and we believe the marketplace
would benefit from similar markel-wide mechanisms’,

Again, we appreciate your efforts to review these and other important issues facing our
markets.

Sincerely,

Zﬁ pud e

 hip:ffwww sec govicommenis!265-26/265-26-26.pdl
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Chairmen Reed and Levin, Ranking Members Bunning and Coburn, and Members
of the Subcommittees: Thank you for the opportunity to testify on behalf of the Se-
curities and Exchange Commission concerning the U.S. equity market structure.

Market structure encompasses all aspects of the organization of a market, includ-
ing the number and types of venues that trade a financial product and the rules
by which they operate. Although these issues can be complex and the rules tech-
nical, a stable, fair, and efficient market structure is the backbone of the equity
markets and an important engine of our economy.

My testimony today will note some important recent market structure develop-
ments and discuss the Commission’s ongoing review of our market structure. In par-
ticular, we have undertaken a broad-based appraisal of both the strengths and
weaknesses of our current equity market structure. This review includes an evalua-
tion of recent market structure performance and an assessment of whether market
structure rules have kept pace with recent significant changes in trading technology
and practices. The goal of this evaluation is to effectively address any market struc-
ture weaknesses while preserving its strengths.

As will be described below, the Commission has recently moved to enhance regu-
lators’ capacity to monitor trading across all trading venues and to enforce the secu-
rities laws and regulations and self-regulatory organization (SRO) rules. These ini-
tiatives include publishing for public comment one proposal that would mandate the
development and implementation of a consolidated audit trail system and another
that would require large trader reporting.

In addition, the SEC published a concept release on equity market structure in
January 2010 (the “Concept Release”). The Concept Release described the current
market structure and then broadly requested comment from the public on three cat-
egories of issues: (1) the quality of performance of the current market structure, (2)
high frequency trading, and (3) undisplayed liquidity in all its forms.

The Commission has received more than 200 comments on the Concept Release.
A number of commenters identified benefits of the current market structure, in par-
ticular noting that it has fostered competition among trading venues and liquidity
providers that has lowered spreads and brokerage commissions. These investors
cautioned against regulatory changes that might lead to unintended consequences.
Other commenters, however, raised concerns about the quality of price discovery
and questioned whether the current market structure continues to offer a level play-
ing field to investors in which all can participate meaningfully and fairly. These
commenters suggested a variety of initiatives to address their concerns.

Following up on the written comments, the Commission hosted a public round-
table on market structure in June. The roundtable participants, who included listed
companies, investors, exchanges, market makers, high frequency traders, broker-
dealers, agency-only brokers, and economists, offered a wide range of perspectives
and recommendations. The debate at the roundtable was spirited and extremely
helpful to the Commission in its efforts to obtain a deep understanding of complex
policy issues.

The Commission’s job in the coming months will be to evaluate these issues in
a responsible, timely, and comprehensive fashion, with particular focus on obtaining
the appropriate data and analysis to support our decisions to proceed with or to
table any particular initiative. A few basic principles will guide our actions.

I. Guiding Principles

A. Capital Formation and Investor Protection

At its most basic level, market structure must achieve two critical objectives: serv-
ing the interests of companies in efficient capital formation and the interests of in-
vestors in attaining their financial goals. Efficient capital formation and strong in-
vestor protection in our equity markets will promote economic growth and jobs, as
well as the ability of individual Americans to realize economic security and invest
for things such as retirement and college.

Equity markets support these objectives by helping to turn the savings of inves-
tors into capital for business, enabling a flow of funds from investors to entre-
preneurs and back again through dividends and capital gains. Those who purchase
stock in an initial public offering, for example, can have confidence that they will
be able to sell that stock at a fair and efficient price in the secondary market when
they need or want to do so. The values assigned to stocks in the secondary market,
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;nm&e.over, play an important role in the ability of companies to raise additional
unding.

Healthy equity markets allocate capital efficiently and help ensure that investors
and companies are able to reap the rewards of their efforts. If, however, the equity
market structure breaks down—if it fails to provide the necessary fairness, stability,
and e{]ﬁciency—investors and companies may pull back, raising costs and reducing
growth.

In sum, the interests of companies and investors lie at the heart of market struc-
ture. All of the securities industry professionals and entities that act as inter-
mediaries between companies and investors play vitally important roles in our eq-
uity market structure, but their roles ultimately must serve the ends of capital for-
mation and investor protection.

B. Competition and Price Discovery

To achieve efficient capital formation and strong investor protection, a market
structure must secure the dual benefits of competition and effective price discovery.
Competition among multiple markets and market making firms can benefit inves-
tors through specialized trading services, lower fees, and narrow spreads. When
many markets and firms compete for order flow in the same stock, however, any
structural inefficiencies can lead to order flow fragmentation and concerns about the
quality of price discovery. If price discovery were to be impaired, it could cause the
price of a company’s stock to deviate from true consensus values and lead to exces-
sive volatility that is harmful to both investors and companies.

Section 11A of the Exchange Act directs the Commission to facilitate a national
market system that achieves multiple objectives, including: competition among mar-
kets and broker-dealers, efficient execution of securities transactions, price trans-
parency, best execution of investor orders, and an opportunity, consistent with other
objectives, for investor orders to meet directly.

The Commission’s market structure task is further complicated by the continual
change that characterizes modern financial markets. Even if an optimally balanced
market structure were achieved at any particular time, the dynamic forces of tech-
nology and competition are sure to generate new market conditions that will effec-
tively—and sometimes rapidly—alter the balance. As a result, the Commission must
regularly review its rules to assess whether they have kept pace with changing mar-
ket conditions.

Our ongoing market structure review is focused on current, and potential future,
market conditions, not those that existed in the past, and on whether the current
rules continue to foster an appropriately balanced market structure that achieves
all of the Exchange Act’s objectives.

C. Surveillance, Inspection, and Enforcement

A final guiding principle for the Commission’s market structure program is a rec-
ognition that the right rules are meaningless if they are not followed and enforced.
All industry participants must know that the regulators are closely monitoring com-
pliance and will take enforcement action against those who violate the rules. Con-
sequently, the Commission is focused on obtaining the tools and resources necessary
to better surveil trading, inspect regulated entities, and enforce the rules in today’s
highly automated, high speed and high volume markets.

II. Recent Market Structure Developments

A. Technology

The U.S. equity market structure has changed dramatically in recent years. A
decade ago, most of the volume in stocks was executed manually, whether on the
floor of an exchange or over the telephone between traders. Now nearly all orders
are executed by fully automated systems at great speed. The fastest exchanges and
trading venues are now able to accept, execute, and send a response to orders in
less than one thousandth of a second.

Speed is not the only thing that has changed. As little as 5 years ago, the great
majority of U.S. equities capitalization was traded on a listing market—the New
York Stock Exchange (NYSE)—that executed nearly 80 percent or more of volume
in those stocks. Today, the NYSE executes approximately 26 percent of the volume
in its listed stocks. The remaining volume is split among 13 public exchanges, more
than 30 dark pools, 3 electronic communication networks (ECNs), and more than
200 internalizing broker-dealers. Currently, approximately 30 percent of volume in
U.S.-listed equities is executed in venues that do not display their liquidity or make
it generally available to the public, reflecting an increase over the last year.

The evolution of trading technologies has dramatically increased the speed, capac-
ity, and sophistication of the trading functions that are available to market partici-
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pants. The new electronic market structure has opened the door for entirely new
types of professional market participants. Today, proprietary trading firms play a
dominant role by providing liquidity through the use of highly sophisticated trading
systems capable of submitting many thousands of orders in a single second. These
high frequency trading firms can generate more than a million trades in a single
day and now account for more than 50 percent of equity market volume.

B. May 6 Trading Disruption

On May 6, 2010, two weeks after the end of the 90-day comment period for the
Concept Release, the U.S. equity markets experienced one of the most significant
price declines and reversals since 1929. While the decline in prices in broad market
indexes on May 6 was not as steep and as persistent as the decline in October
1987—when trading was slower and less reliant on technology—the broad market
indexes, including the Dow Jones Industrial Average and S&P 500, dropped more
than 5 percent in 5 minutes, only to almost entirely reverse the decline in a subse-
quent few minutes. Approximately 15 percent of stocks suffered even more severe
declines and reversals of 10 percent or worse. These include two of the 10 largest
capitalization stocks, which declined 36.7 percent and 19.5 percent, during the half-
hour disruption, only to recover nearly their full value.

At the worst end of the spectrum, 326 securities suffered declines of more than
60 percent from their 2:40 p.m. prices, leading the exchanges to “break” or cancel
more than 20,000 trades. Many of these broken trades were executed at absurd
prices of one penny or less per share. Nearly 70 percent of these broken trades were
in exchange-traded funds (ETFs), whose pricing integrity depends in significant part
on the price integrity of individual stocks and the activities of professional liquidity
providing firms.

In September, the staffs of the SEC and the Commodity Futures Trading Commis-
sion (CFTC) published their second joint report on their inquiry into the day’s
events. Producing the report required an extraordinary amount of staff resources.
On the securities side in particular, much of the time and effort was devoted to col-
lecting and then painstakingly sifting through the data necessary to reconstruct
trading. These efforts highlighted the pressing need for enhanced data
functionalities in the securities markets.

The joint report lays out the multiple factors that in our view significantly con-
tributed to the liquidity failure and disruptive trading on that day, outlining the
complex interplay of multiple factors across the securities and futures markets. This
interplay is significant because it demonstrates the need for a multifaceted regu-
latory response that addresses the full scope of the risks in a comprehensive and
responsible way.

C. Investor Views About Market Structure

Since the events of May 6, some investors are questioning the integrity and fair-
ness of the U.S. market structure. Many individual investors, for example, have sub-
mitted comments to the Commission that are highly critical of the current market
structure. Retail broker-dealers have told us that their customers—individual inves-
tors—have pulled back from participating in the equity markets since May 6. Some
institutional investors also have submitted comments outlining their market struc-
ture concerns after May 6. These concerns included the transitory nature of a large
percentage of liquidity, an uneven playing field created by data latency and coloca-
tion, and trading tactics employed to detect the presence of large blocks and trade
ahead of them.

On the other hand, many institutional investors (such as mutual funds and pen-
sion funds who often represent the interests of many individuals investing indirectly
in equities) who commented on the Concept Release believed that their trading costs
had declined in recent years, that technology had fostered competition among trad-
ing venues and liquidity providers, improved the efficiency of trading, narrowed
spreads, and that their brokerage commissions have never been lower. These inves-
tors highlighted important benefits in the current market structure that should be
preserved.

III. Responding to Developments in Market Structure Under Existing Au-
thority

A principal lesson of the financial crisis is that, because today’s financial markets
and their participants are dynamic, fast-moving, and innovative, the regulators who
oversee them must continuously improve their knowledge and skills to regulate ef-
fectively. In response to the ever-changing nature of our financial system, the SEC’s
Office of Compliance, Investigations and Examinations (OCIE) and our Division of
Enforcement have adopted new approaches to promote fair, orderly and efficient op-
eration of the markets.
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A vigorous examination program not only reduces the opportunities for wrong-
doing and fraud, but also provides early warning about emerging trends and poten-
tial weaknesses in compliance programs. As described in more detail below, over the
past year, we have begun reforming OCIE in response to developing Wall Street
practices and lessons learned from recent fraud investigations.

Enforcement is another critical element to fair and effective markets. Swift and
vigorous prosecution of emerging schemes designed to circumvent the law is at the
heart of the agency’s efforts to promote investor confidence in the integrity of the
marketplace.

A. Market Surveillance and Inspections

In response to the dramatic changes that recently have developed in our markets,
the Commission is employing an interdisciplinary approach designed to bring to-
gether subject matter experts from across the agency to identify, analyze and ad-
dress issues that arise.

Recognizing the sweeping industry and market changes that have occurred in the
past few years, OCIE, under new leadership, recently completed a critical self-as-
sessment of its national examination program, not only of SROs, but also of broker-
dealers and other regulated entities. As a result of that self-assessment, OCIE de-
termined that it needed to develop a more risk-focused strategic plan to address
SRO oversight of individual market centers.

OCIE is in the process of implementing its new SRO examination program this
year. In addition to its ongoing examination responsibilities, OCIE staff currently
is conducting risk assessment evaluations of each of the 13 registered exchanges
and the options and equities markets that they operate. This assessment has been
informed by recent market events, including the events of May 6, and will include
an overview of key risk areas including conflicts of interest, corporate governance,
regulatory structure, and market oversight and surveillance.

OCIE expects to use the findings of these examinations to create a comprehensive
risk matrix for each of the exchanges and use that risk-based approach to inform
future examinations. In addition, the exam findings will provide the SEC with the
ability to address cross-market issues more holistically, by, for example, articulating
common risk factors and better practices that can be adopted by all markets.

B. Enforcement Response

While market structure is primarily a regulatory challenge, an enforcement re-
sponse is available and appropriate where market participants violate the law. The
SEC’s Division of Enforcement is devoting significant investigative resources to de-
termine whether various market participants have engaged in conduct that unlaw-
fully exploited the fragmentation of the markets, intentionally contributed to market
volatility or manipulated the price and volume of securities at the expense of inno-
cent investors.

The Enforcement Division’s Market Abuse Unit is one of five specialized units es-
tablished earlier this year to conduct specialized investigations and develop exper-
tise in particularly high risk program areas. The Market Abuse Unit is helping to
coordinate the Commission’s enforcement response to complex abusive trading prac-
tices and market participants seeking unlawfully to exploit current market struc-
ture. The Unit is planning an Analysis and Detection Center, to be staffed, budget
permitting, with specialists having expertise in algorithmic trading strategies, trad-
ing abuse, quantitative analysis, market structure and data architecture. By concen-
trating expertise in these areas, the Division of Enforcement can more efficiently
and effectively identify potentially abusive trading practices that pose the greatest
risk of harm to investors.

Investigating manipulation cases is often difficult, particularly given the speed
and volume with which trading is occurring in today’s markets. The Enforcement
Division is committed to discovering manipulation schemes at their incipient stages.
The SEC has had recent success, for example, through close coordination with crimi-
nal authorities, who are able to use law enforcement techniques that are proactive,
and may yield stronger evidence of scienter—or manipulative intent.

That said, while traditional law enforcement approaches to investigating manipu-
lation schemes are often effective, they alone are insufficient to police today’s mar-
kets for potentially manipulative practices involving high frequency, algorithmic and
large volume trading. The Commission needs significant upgrades to our systems
and analytical resources to be able to effectively identify manipulations as they
occur in today’s markets. For example, we need the tools that will enable us to keep
up with market participants who are placing thousands of orders per second.

Similarly, the fragmentation of trading at different market centers means trading
data often has format, compatibility and clock-synchronization differences, making
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it difficult to quickly identify a complete picture of a single trader’s market activities
on a timely basis. The prevalence of high-volume trading through direct market ac-
cess providers requires that investigative staff trace the trading back through mul-
tiple layers of intermediaries to identify the original trader. Because the staff must
manually evaluate each layer of data before it can request the next, the lack of ad-
vanced data analysis tools can both delay our investigations and make it more dif-
ficult to identify the trader whose conduct is of ultimate interest. Enforcement staff
is currently focusing on whether certain trading practices occur that potentially give
rise to Federal securities law violations. Such practices include layering or spoofing,
improper order cancellation activities or “quote stuffing,” the use of order anticipa-
tion and momentum ignition strategies undertaken for a manipulative purpose, pas-
sive market making practices that incentivize possible manipulative quoting activ-
ity, abusive colocation and data latency arbitrage activity in potential violation of
Regulation NMS, use of Direct Market Access arrangements to conceal manipulative
trading activity and conduit entity market manipulation.

We must stress that our investigative efforts in these areas at this stage are fact
finding in nature and the pendency of an investigation does not mean that the Com-
mission or its staff has determined that abuses have occurred. It is premature to
predict whether enforcement actions will result from these matters, but the sus-
tained specialized knowledge and insights we gain will inform the agency’s regula-
tion and lead to greater efficiency and effectiveness in our investigations.

IV. Steps to Strengthen the Equity Market Structure

It is vital that the rules that govern market structure and market participant be-
havior support equity markets that warrant the full confidence of investors and list-
ed companies. The Commission recently has adopted a number of important initia-
tives to further this goal:

e Less than 2 weeks after May 6, the Commission posted for comment proposed
exchange rules that would halt trading for certain individual stocks if their
price moved 10 percent in a 5 minute period. Barely more than 6 weeks after
the event, exchanges began putting in place a pilot uniform circuit breaker pro-
gram for S&P 500 stocks. In September, the program was extended to stocks
in the Russell 1000 Index and specified exchange-traded products. The aim of
this program is to halt trading under disorderly market conditions, which in
turn should help restore investor confidence by ensuring that markets operate
only when they can effectively carry out their critical price-discovery functions.

e In September, the Commission approved pilot exchange rules designed to bring
order and transparency to the process of breaking “clearly erroneous” trades.
On May 6, nearly 20,000 trades were invalidated for stocks that traded 60 per-
cent or more away from their price at 2:40 PM. That 60 percent benchmark,
however, was set after the fact. We now have consistent rules in place gov-
erning clearly erroneous trades that will apply to any future disruption.

e In November, the Commission approved exchange rules to enhance the
quotation standards for market makers. In particular, the new rules eliminate
“stub quotes”—a bid to buy or an offer to sell a stock at a price so far away
from the prevailing market that it is not intended to be executed, such as a bid
to buy at a penny or an offer to sell at $100,000. Executions against stub quotes
represented a significant proportion of the trades that were executed at extreme
prices on May 6 and were subsequently broken.

e Also in November, the Commission took an important step to promote market
stability by adopting a new market access rule. Broker-dealers that access the
markets themselves or offer market access to customers will be required to put
in place appropriate pretrade risk management controls and supervisory proce-
dures. The rule effectively prohibits broker-dealers from providing customers
with “unfiltered” access to an exchange or alternative trading system. By help-
ing ensure that broker-dealers appropriately control the risks of market access,
the rule should prevent broker-dealers from engaging in practices that threaten
the financial condition of other market participants and clearing organizations,
as well as the integrity of trading on the securities markets.

In addition to these adopted rules, the Commission has proposed large trader re-
porting requirements and a consolidated audit trail system to improve our ability
to regulate the equity markets. These proposals would tremendously enhance regu-
lators’ ability to identify significant market participants, collect information on their
activity, and analyze their trading behavior. Both of these initiatives seek to address
significant shortcomings in the agency’s present ability to collect and monitor data
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{n an efficient and scalable manner and to address discrete market structure prob-
ems.

Today, there is not any standardized, automated system to collect data across the
various trading venues, products and market participants. Each market has its own
individual and often incomplete data collection system, and as a result, regulators
tracking suspicious activity or reconstructing an unusual event must obtain and
merge a sometimes immense volume of disparate data from a number of different
markets. And even then, the data does not always reveal who traded which security,
and when. To obtain individual trader information the SEC must make a series of
manual requests that can take days or even weeks to fulfill. In brief, the Commis-
sion’s tools for collecting data and surveilling our markets do not incorporate the
technology currently used by those we regulate.

The proposed consolidated audit trail rule would require the exchanges and
FINRA to jointly develop a national market system (NMS) plan to create, imple-
ment, and maintain a consolidated audit trail in the form of a newly created central
repository. The information would capture each step in the life of the order, from
receipt or origination of an order, through the modification, cancellation, routing
and execution of an order. Notably, this information would include information iden-
tifying the “ultimate customer” who generated the order. And, it would require
members to “tag” each order with a unique order identifier that would stay with
that order throughout its life.

If implemented, the consolidated audit trail would, for the first time, allow SROs
and the Commission to track trade data across multiple markets, products and par-
ticipants simultaneously. It would allow us to rapidly reconstruct trading activity
and to more quickly analyze both suspicious trading behavior and unusual market
events. It is important to recognize, however, that the consolidated audit trail is a
major change in the technology infrastructure for our equity markets, and thus will
require some time to fully implement. In addition, in order to fully use this new in-
frastructure, the Commission’s own technology and human resources will need to be
expanded well beyond their current levels.

We also are examining the circuit breaker mechanisms that directly limit price
volatility. These include the recently adopted circuit breakers for individual stocks,
as well as the longstanding broad market circuit breakers that apply across the se-
curities and futures markets. While they have worked well, the individual stock cir-
cuit breakers adopted since May 6 may need to be further enhanced. They were im-
portant first steps that could be implemented quickly to address the worst aspects
of excessive volatility, and as such were approved on a pilot basis. Now that we
have some experience with them, however, we better understand some of their limi-
tations and shortcomings.

For example, we are working with the exchanges to consider a limit up/limit down
procedure that would directly prohibit trades outside specified parameters, while al-
lowing trading to continue within those parameters. Such a procedure could prevent
many anomalous trades from ever occurring, as well as limiting the disruptive effect
of those that do occur.

In addition to these new circuit breakers for individual securities, the futures and
securities markets long have had circuit breakers for the broad market that, when
triggered, pause trading in futures, stocks, and options. None were triggered, how-
ever, during the severe market disruption on May 6. We are assessing whether var-
ious aspects of the broad market circuit breakers need to be modified or updated
in light of today’s market structure.

We also are examining a wide range of other market structure issues. These in-
clude the Commission’s proposals with respect to flash orders and undisplayed li-
quidity, issues arising out of May 6 (such as large order execution algorithms that
can operate in unexpected ways and the role of registered market makers), and the
broad policy issues raised in the Concept Release.

One of these is the issue of competition and fragmentation. As previously noted,
trading volume in U.S.-listed stocks is split among many different venues. These in-
clude exchanges that display quotations that are made widely available to the public
and nonpublic markets that do not display quotations at all. These venues offer a
wide range of choices that many investors value highly to meet their diverse needs.

The emergence of multiple trading venues that offer investors the benefits of
greater competition also has made our market structure more complex. Market par-
ticipants use a multitude of information sources and routing strategies in their ef-
forts to obtain best execution of orders across all the different venues. The venues,
in turn, compete vigorously to attract this order flow by, among other things, dis-
tributing proprietary market data feeds that are separate from the consolidated
data feeds that are made widely available to the public. We are assessing initiatives
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to improve transparency of order handling and execution practices that were sup-
ported by many commenters on the Concept Release.

In addition, orders executed in nonpublic trading venues such as dark pools and
internalizing broker-dealers now account for nearly 30 percent of volume, up from
approximately 25 percent 1 year ago. We are considering the effect of these venues
on public price discovery and market stability. Many institutional investors value
the opportunity to trade in dark venues because of a fear that trading in the public
markets in large sizes will cause prices to run away from them. We will explore all
aspects of this issue to reach a balanced conclusion. At the end of the day, investors
of all types must have confidence that our market structure provides high-quality
price discovery and the tools they need to meet their investment objectives in a fair
and efficient manner.

In sum, we must look comprehensively at the issues, identify if and where the
current market structure is not fulfilling 1ts guiding principles, and take appropriate
steps in a balanced way that also preserves the strengths of the current market
structure. As noted above, the Commission’s guiding principle must be to encourage
a market structure that promotes capital formation and protects investors. We must
also be mindful of the need for strong empirical analysis to support our actions, and
of the potentially significant risk of harm to the markets that might arise from un-
intended consequences. In addition, we must continue to support and staff these and
other market structure initiatives with appropriate levels of expertise.

V. Conclusion

The structure of today’s markets offers many advantages to investors. We should
not attempt to turn the clock back to the days of trading crowds on exchange floors.
But we must continue to carefully analyze the issues raised by our Concept Release
and by the events of May 6 to determine whether our market structure rules have
kept pace with the new trading realities and to identify whether there are ways to
improve our markets, provide additional transparency and increase investor protec-
tions.

As we move ahead, we look forward to working closely with Congress to continue
addressing these critical market structure issues.

Thank you for inviting me here to discuss the developments in market structure.
I look forward to answering your questions.

PREPARED STATEMENT OF GARY GENSLER
CHAIRMAN, COMMODITY FUTURES TRADING COMMISSION

DECEMBER 8, 2010

Good afternoon Chairman Reed, Chairman Levin, Ranking Member Bunning,
Ranking Member Coburn, and Members of the Subcommittee on Securities, Insur-
ance, and Investment and the Permanent Subcommittee on Investigations. I thank
you for inviting me to today’s hearing. I am pleased to testify alongside Securities
and Exchange Commission (SEC) Chairman Mary Schapiro. This is our seventh
time testifying together, and our third on issues related to the May 6 market events.

Since we last testified before the Subcommittee, staff from the Commodity Fu-
tures Trading Commission (CFTC) and SEC released a supplemental report on Oc-
tober 1 on the unusual market events of May 6, 2010. As outlined in the joint staff
report, there were three chapters of the May 6 market events:

e very fragile and uncertain markets due in part to the unsettling news con-
cerning the European debt crisis;

e a liquidity crisis in the E-Mini S&P 500 futures contracts (E-Mini) and related
index securities; and

e a liquidity crisis in individual securities.

The events of that day highlighted many aspects of our markets, but two that I
want to specifically focus on. One is how interconnected our markets are and the
second is the role of technology in our markets. Before I talk about the overall na-
ture of our markets today, though we have put this in previous reports, I want to
mention some of the events during that critical half hour on May 6.

At around 2:30 p.m. that day, in markets that were already frail and volatile, a
large fundamental trader came into the E-Mini market to hedge about $4.1 billion
of equity market exposure by selling 75,000 futures contracts, using an executing
broker to execute the transaction. The trader chose to put the entire order into an
automated execution algorithm. The trader chose to use an algorithm without estab-
lishing a price limit or a minimum time for execution of the order; instead, the order
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was executed based upon an aggregate target of 9 percent of the trading volume cal-
culated over the execution period. Once the order was entered into the algorithm,
it stayed on auto-pilot to be executed in its entirety even if the market fell rapidly.

This particular half hour highlighted cross-market linkages between securities, fu-
tures, and other derivatives marketplaces that are enabled by technology. Traders
can employ automated trading systems to detect and take advantage of differences
in prices of related markets. Cross-market trading strategies are about buying in
one market and selling in another market products that are highly correlated. For
instance, it may be something traded in the futures market that is indexed to the
stock market and separately trading in the stock market itself. Where small dispari-
ties in the prices arise—even for just milliseconds—market participants try to profit
from those differences in what economists and financial experts call arbitrage.

During the critical 13-minute period on May 6, cross-market arbitrageurs trans-
ferred the price declines in the E-mini futures market produced in part by the large
fundamental seller to the equities markets by opportunistically buying the E-Mini
and simultaneously selling the S&P 500 SPDR exchange traded fund (SPY) and bas-
kets of underlying stocks in the S&P 500 Index. Subsequently, prices in the SPY
and individual securities rapidly fell. After a critical 5-second pause in trading of
the E-mini in the futures market, the prices of the E-mini began to rise. During that
period, as the price of the E-mini rose, the cross-market linkages resulted in a rise
in the price of the SPY.

Though the markets for the E-mini and the broad market SPY began to rise,
there was a liquidity crisis in individual securities as well.

Technology

CFTC-regulated markets have rapidly transitioned from face-to-face to electronic
trading, where 88 percent of trades are executed electronically. The move from trad-
ing on the floor of an exchange to electronic trading introduced significant changes
in trading methods, spawning dramatic increases in automated execution, algo-
rithmic market making and high frequency trading.

Automated Execution

Executing firms that have direct access to an exchange’s electronic trading plat-
form provide investors with automated execution of large orders. These programs
often are used to divide a large trade into many small trades with the goal of
achieving the best average price. Automated execution is widely used by large inves-
tors, such as pension funds and asset managers, to acquire or hedge their exposures
in different markets, including cash, futures, or options.

Algorithmic Market Making

Algorithmic market making broadly consists of placing limit orders, either as of-
fers to sell above the current market price or bids to buy below the current market
price. The goal of this strategy is to earn the bid-offer spread on lots of transactions.
Algorithmic market makers generally do not access the markets in the same way
that investors using algorithmic execution do. They tend to design their own algo-
rithms to quickly, often in a manner of microseconds, get their orders into the trad-
ing platforms.

High Frequency Trading

High frequency trading typically refers to trading activity that employs extremely
fast automated programs for generating, routing, canceling, and executing orders in
electronic markets. They often act as algorithmic market makers, but they do other
things as well, such as cross-market arbitrage, for example. Another high frequency
trading strategy is referred to as “sniping.” This strategy submits and quickly can-
cels orders, looking for hidden pockets of liquidity.

Surveillance and Safeguards

The CFTC’s surveillance program works to promote market integrity and protect
against fraud, manipulation, and other abuses. In the ever changing market envi-
ronment, it is important that regulators have access to data, coordinate across agen-
cies, trading platforms and self-regulatory organizations and have effective market
mechanisms and pretrade safeguards.

Data

By the morning of May 7, the CFTC had all of the transaction and open position
data for trading on May 6. We are fortunate to receive futures data every day. Be-
cause of the events of May 6, we also asked for full order book data, which we do
not normally do. We do not have the resources to collect or examine order books
on a daily basis, but, given the events of May 6, we reviewed that day’s order books.



86

This was a tremendous effort to collect and analyze an enormous data file that in-
cluded more than 14 million messages just for 1 day in the lead month of the E-
Mini.

Though we do get daily futures data, it is currently missing an important bit of
information: We receive traders’ account numbers, but we do not get the identity
of the owner or controller of that account. Over time, CFTC staff has manually iden-
tified traders associated with a significant number of the more active trading ac-
counts. The Commission published a proposed rule in July of this year that will,
if finalized, require automated identification of account ownership and control.

Though our interviews with traders did not suggest that on May 6 the swaps mar-
ketplace played a significant role, it may have on other days and may in the future.
That is why I think it is very important that Congress has given regulators the au-
thority to require swap dealers to provide swaps data to trade repositories that must
make the data available to regulators. The CFTC has a rule out for public comment
that would allow us to see all the data in the swaps markets that we see in the
futures markets. Additionally, the CFTC will need to establish data linkages be-
tween swaps and futures data to conduct financial risk surveillance, market surveil-
lance, economic analysis, and enforcement investigations across markets.

Coordination With Regulators, Exchanges, and Self-Regulatory Organizations

The CFTC is coordinating closely with the SEC on a policy level. We coordinated
in providing recommendations to Congress on harmonizing our regulations. We also
are closely coordinating on rulemakings to implement the Dodd-Frank Wall Street
Reform and Consumer Protection Act.

Importantly, we are working together on surveillance and data sharing. For in-
stance, after the events of May 6, CFTC staff promptly shared position and trans-
action information directly with the SEC.

Though coordination between the regulators is important, it is every bit as impor-
tant that there be coordination between the exchanges and self-regulatory organiza-
tions, who conduct front-line market surveillance. The securities, options and fu-
tures exchanges have an intermarket working group to address surveillance con-
cerns.

Futures exchanges utilize computer surveillance systems that enable their inves-
tigators to conduct focused reviews of exception reports and create customized, ad
hoc queries of trade data to identify instances of possible trade practice rule viola-
tions. The largest exchange also uses specific computerized pattern detection algo-
rithms to identify trading patterns associated with several major types of violations.
The exchanges monitor the basis relationship between cash and futures for both
broad based index and single stock futures and look for anomalies.

The CFTC also has been developing automated surveillance programs to detect
prohibited trading activity and identify large price changes and large position
changes. We have only just begun this process. We have significant more work to
do to adequately automate surveillance in the futures market—not to mention the
swaps market. The Commission will require additional resources to complete this
project.

Pretrade Safeguards

Both CME Globex and the ICE trading systems have automatic safety features—
termed “pretrade risk management functionality”—to protect against errors in the
entry of orders and extreme price swings. These features help ensure fair and or-
derly markets. These pretrade risk management safeguards include: (1) price bands;
(2) maximum order size; (3) protections against market stop loss orders; and (4) stop
logic functionality, or market pauses that prevent cascading stop orders. This is
what was triggered on May 6 and coincided with the bottom of the E-mini. Ex-
changes also require executing brokers to have pretrade credit limitations to ensure
that traders have the financial resources to complete transactions.

One rulemaking that the Commission proposed on December 1 requires futures
exchanges to have effective risk controls to reduce the potential for market disrup-
tions and ensure orderly market conditions. To prevent market disruptions due to
sudden volatile price movements, the proposed rule requires futures exchanges to
have effective risk controls in place. This includes pauses or halts to trading in the
event of extraordinary price movements that may result in distorted prices or trig-
ger market disruptions.

Implementing Enhancements to the CFTC’s Regulatory Program

Though the Commission draws on more than 70 years of experience regulating
futures, the events of May 6 and the Dodd-Frank Act present new challenges, re-
sponsibilities, and authorities.
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Joint Advisory Committee

The CFTC and SEC—with Congressional authorization—established the CFTC—
SEC Joint Advisory Committee on Emerging Regulatory Issues. The first task of
this Advisory Committee is to evaluate the events of May 6 and make recommenda-
tions to both agencies to improve market structures and regulations. The Advisory
Committee has met four times thus far, and we are targeting to reconvene in late
January. Amongst the areas we have asked them to address are the design of exist-
ing broad market circuit-breakers and pretrade risk management safeguards.

CFTC staff is working with SEC staff to review and recommend potential revi-
sions to the design of broad market circuit-breakers in light of today’s inter-
connected markets and changes in technology.

Disruptive Trading Practice

The Dodd-Frank Act gives the CFTC specific authority to restrict disruptive trad-
ing practices. The Act specifically prohibits three trading practices: (1) violating bids
or offers; (2) intentional or reckless disregard for the orderly execution of trans-
actions during the closing period; and (3) spoofing (bidding or offering with the in-
tent to cancel the bid or offer before execution). In addition, Congress gave the Com-
mission the authority to write rules and regulations that are reasonably necessary
to prohibit trading practices that are disruptive of fair and orderly markets.

On October 26, 2010, the CFTC published an advanced notice of proposed rule-
making seeking public comments on disruptive trading practices and the appro-
priate exercise of our rulemaking authority in this area. Specifically, the Commis-
sion solicited public input on the intersection of algorithmic and high frequency
trading with possible market abuses and asked whether—outside of the closing pe-
riod—there should be an obligation on executing brokers.

Resources

Before I close, I will address the resource needs of the CFTC. The futures market-
place that the CFTC oversees is currently a $33 trillion industry in notional
amount. The swaps market that the Dodd-Frank Act tasks the CFTC with regu-
lating has a far larger notional amount as well as more complexity. Based upon fig-
ures compiled by the Office of the Comptroller of the Currency, the largest 25 bank
holding companies currently have $277 trillion notional amount of swaps.

The CFTC’s current funding is far less than what is required to properly fulfill
our significantly expanded role. The CFTC requires additional resources to enhance
its surveillance program, prevent market disruptions similar to those experienced
on May 6 and implement the Dodd-Frank Act.

The President requested $261 million for the CFTC in his fiscal year 2011 budget.
This included $216 million and 745 full-time employees for pre-Dodd-Frank authori-
ties and $45 million to provide half of the staff estimated at that time needed to
implement Dodd-Frank. The House Appropriations Subcommittee with jurisdiction
over the CFTC matched the President’s request. The Senate Appropriations Sub-
committee with jurisdiction over the CFTC boosted that amount to $286 million. We
are currently operating under a continuing resolution that provides funding at an
annualized level of $169 million. To fully implement the Dodd-Frank reforms, the
Commission will require approximately 400 additional staff over the level needed to
fulfill our pre-Dodd-Frank mission.

I again thank you for inviting me to testify today. I look forward to your ques-
tions.

PREPARED STATEMENT OF JAMES J. ANGEL

ASSOCIATE PROFESSOR OF FINANCE, MCDONOUGH SCHOOL OF BUSINESS,
GEORGETOWN UNIVERSITY

DECEMBER 8, 2010

I wish to thank the Subcommittee for investigating these important questions in
market structure. My name is James J. Angel and I study the nuts and bolts details
of financial markets at Georgetown University. I have visited over 50 financial ex-
changes around the world. I am also the former Chair of the Nasdaq Economic Advi-
sory Board and I am currently a public member of the board of directors of the Di-
rect Edge Stock Exchanges.! I am a coinventor of two patents relating to trading

1These remarks are my own and do not necessarily represent those of Georgetown University
or the Direct Edge stock exchanges.
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technology. I am also the guy who warned the SEC in writing five times before the
“Flash Crash” that our markets are vulnerable to such big glitches. 2

Another Flash Crash can happen again, and we need to take steps to fix our frag-
mented regulatory system to prevent another one from further damaging our capital
markets. Here’s why:

The market is a complex network

Our financial market is not a single exchange with a wooden trading floor, but
a complex network linking numerous participants trading many different types of
linked products including exchange-traded equities, options, and futures as well as
over-the-counter instruments. This network includes not only numerous trading
platforms but a vast infrastructure of supporting services. Participants include:

e Equity exchanges

e Option exchanges

e Futures exchanges

e Automated trading systems operated by broker-dealers

e Proprietary trading systems operated by broker-dealers

e Proprietary trading systems operated by other investors

e Algorithm providers

e Data vendors

e Telecommunications providers

e Data centers

e Analytics providers

e Settlement organizations such as DTCC

e Stock transfer agencies

e Banks

e Proxy service firms

e Professional traders

e Money managers

e Hedge funds

e Retail investors

e Media

Problems anywhere in the network can disrupt the entire market

A problem anywhere in the network can lead to a disruption. For example, on
Monday, September 8, 2008, the South Florida Sun Sentinel erroneously published
an old story that United Airlines had filed for bankruptcy—an event that had oc-
curred in 2002.3 Some investors thought that United Airlines was filing for bank-
ruptcy again, and the stock of the new United Airlines temporarily plummeted more
than 75 percent before recovering. Power outages and telecom problems can also dis-
rupt the market.

Most of the time our market network has enough redundancy to prevent a failure
in one location from disrupting the whole network. Minor problems at one exchange
or other part of the system are routine occurrences. Equity exchanges routinely de-
clare “self help” when there are problems with other exchanges. Under normal con-
ditions, market participants just trade around the problem and it never makes the
news. On May 6, 2010, the market buckled under the flow of data and seemingly
minor problems in data feeds cascaded into a chaotic partial failure of the entire
network.

Our market network performs really well—most of the time

By most measurable standards, our market network is working better than ever
before. Our automated markets provide fast, low cost executions. Total trading vol-
ume and displayed liquidity have jumped dramatically in recent years. This can be
seen in the attached study I performed with Larry Harris of USC and Chester Spatt
of Carnegie-Mellon, both former chief economists at the SEC. However, in that

2See the Appendix for details.
3See,  hitp:/ /www.upi.com/Business News/2008/09/08/ United-Airlines-hit-by-5-year-old-
news /| UPI-66501220903137 /.
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study, which was submitted to the SEC, we also warned of the danger of misfiring
algorithms that could cause a meltdown—or a melt up of the market. 4

Our market network has finite capacity

Just like any human system, our market network can only handle so much activ-
ity before it has problems with traffic jams. When the flow of data through a com-
puter network overflows its capacity, strange things begin to happen. As the market
1s quite complex, bottlenecks can occur in unexpected places. Dealing with the ca-
pacity limitations of the network is not as simple as making sure that the equity
exchanges have lots of spare computer capacity—the SEC does a pretty good job of
that. As the network involves many unregulated entities, such as data vendors and
IT providers as well as investors themselves, it is virtually impossible for the SEC
or any regulator to force every network participant to maintain ludicrously high lev-
els of excess capacity. This is especially true since network participants will ration-
ally resist sizing their systems for once-a-decade data tsunamis. Instead, we need
to have well thought out safeguards for dealing with these extreme events, which
occur regularly in our financial markets.

The Flash Crash was exacerbated by bad market data

If traders don’t have good price data, they can’t trade. Many of the most impor-
tant participants in our markets are known as “liquidity providers” who buy on the
dips and sell on the rebound. They perform an important stabilizing role in markets.
In the old days, they were known as specialists and hung out on those old wooden
trading floors. Now they do their job with computers that hang out in stock ex-
change data centers in what is known as “colocation.” This kind of “high frequency”
trading is a thin margin business with a lot of competition. These traders typically
earn a small fraction of a penny per share, but they make money by trading in high
volumes. These liquidity providers depend upon accurate data. If they detect that
there is a malfunction in their data feeds, they do the rational thing and stop trad-
ing until they can figure out what is going wrong. As the SEC and CFTC noted in
their report on the Flash Crash:

As such, data integrity was cited by the firms we interviewed as their num-
ber one concern. To protect against trading on erroneous data, firms imple-
ment automated stops that are triggered when the data received appears
questionable. 5

This is what happened on May 6:

e Heavy trading activity led to traffic jams in market data. In the words of the
Wall Street Journal’s Scott Patterson, “The market infrastructure was fried.” ¢

e Important market participants detected problems in the accuracy of their mar-
ket data, and stopped trading. This led to a decrease in liquidity.

e Other market participants that did not detect the data problems kept trading.
There were few buyers in the market when their sell orders arrived, causing
prices to plummet temporarily.

Flash Crashes are not new

Financial market history contains many events in which the market was over-
whelmed by the flow of data and the market mechanism broke down. Many of these
events happened long before computers. On May 3, 1906, the New York Times head-
line blared “Stocks Break and Recover. On August 9, 1919, the New York Times re-
ported a “sharp break” in prices. As in the Flash Crash, there were problems in get-
ting prices out to the public: “In the break, prices quoted on the ticker tape were
onc(eia again far behind the market . . . ” Soon there was an upturn and prices recov-
ered.

System problems in times of stress are not new

Market history contains numerous examples of system problems that occurred
during times of market stress. These problems were both a result of the level of
market activity and a cause of additional confusion in the market. In the crash of
1929, the ticker tape ran several hours late, adding to the confusion and panic. In-
vestors did not know whether their orders had been executed or at what price. In

4Indeed, some stocks on May 6 did melt up. A trade in Sotheby’s was printed at $100,000
per share. The study can be seen at http:/ /www.sec.gov /comments[s7-02-10/s70210-54.pdf.

5Findings Regarding the Market Events of May 6, 2010: Report of the Staffs of the CFTC
and SEC to the Joint Advisory Committee on Emerging Regulatory Issues, http:/ /www.sec.gov/
news /studies /2010 marketevents-report.pdf, p. 35.

6 Oral remarks at the Dow Jones Expert Series, Nasdaq Market Site, October 27, 2010.
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the crash of 1987, there were, in the SEC’s words, “large scale breakdowns in auto-
mated trading systems.”?” Among other problems, the printers on the NYSE
jammed, so that order tickets could not be printed.

Market tsunamis are regular events, so we need to be prepared for the next one

On May 6, the market network was so overwhelmed with the flood of data that
it broke down and started spewing out bad prices. This is not the first time, nor
will it be the last time. Market history teaches us that these extreme but infrequent
events happen regularly. We need to be prepared for the next market tsunami. It
is impractical to mandate an extreme amount of overcapacity throughout the ex-
tended market network. Instead, we should put safeguards in place so that when
the next one hits, our market deals with the overflow of activity in a fail-safe man-
ner.

We need safeguards for individual stocks as well as for the whole market network

Crude “circuit breakers” were put in place after the crash of 1987.8 If the Flash
Crash of 2010 had occurred just a few minutes earlier and been a little steeper, a
1 hour trading halt would have occurred. Thank God that didn’t happen! Imagine
the public panic that would have occurred when the news got out that the market
crashed and then shut down. The public may well have thought that the fall in
prices was a fundamental result of bad news stemming from the situation in Greece,
and there may have been even more panic selling when the market reopened. Our
close brush with doom on May 6, 2010, shows us how poorly the post-1987 circuit-
breakers were designed. We need to seriously rethink the marketwide as well as
stock specific safeguards.

We also have mini-disruptions in individuals stocks with distressing regularity.
The crude stock-by-stock circuit breakers that were imposed after the Flash Crash
are an important first step, but there is much more refinement that needs to take
place. The safeguards need to cover all stocks, and they need to be in effect during
the open and the close. We need to fix the erroneous trade problem that has led
to many false alarms after the circuit breakers were implemented.

The current circuit breaker designs are based on price, which is good, but we
should also have circuit breakers that are based on data integrity. When the data
feeds can’t keep up with the market, we need to slow down the market so we can
catch up. This will nip the problems in the bud before prices go crazy.

The safeguards need to be integrated across the entire market network

Currently, our fragmented regulatory system treats each exchange as an inde-
pendent Self Regulatory Organization. There is no real time supervision of the en-
tire market network. There 1s no entity that can call a timeout when there is some
network problem that may not have been anticipated in the circuit breaker design.
Somebody needs to be monitoring the system in real time and that somebody needs
to have the authority to call a timeout when things go crazy. I think that FINRA
is the obvious candidate to be that somebody.

We need to worry less about a fragmented market than about fragmented regulation

Some market participants grumble about the complexity and “fragmentation” of
today’s markets. Yes, today’s market is far more complex than the days of old, but
it works much better. Most of our technology today, from the automobile to the word
processor, contains far more complicated technology than before, and most of the
time works far better.

One can think of the stock market of a few years ago as being similar to a manual
typewriter. We upgraded it to an electric typewriter, and then to a word processor.
On May 6, 2010, that word processor went into short spasm that highlighted many
of the flaws I previously warned the SEC about. However, that does not mean that
we should throw out the word processor and go back to a manual typewriter. It
means we need to put safeguards in place to make sure that it doesn’t happen
again.

Even though the technology of our markets has improved dramatically in recent
years, our regulatory system 1s still stuck in the manual typewriter days of the early
twentieth century. There are literally hundreds of financial regulatory agencies at
the State and Federal levels. None of them have the big picture in their in-baskets.
Each of them has a fairly narrow mandate.

In the 1975 “National Market System” amendments to the Securities Exchange
Act, Congress mandated a competitive market structure. The SEC has dutifully im-

Thitp:/ /www.sec.gov [ news [ studies [ tradrep.htm
8See, http:/ /www.nyse.com/press/circuit breakers.html for the current circuit breaker lev-
els.
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plemented this. However, Congress has not thought through how to regulate our
interconnected financial markets. The Dodd-Frank bill did not meaningfully address
the dysfunctional fragmentation in our regulatory system.

We need regulators who understand the entire market

Although the SEC has many dedicated and intelligent public servants, as an orga-
nization it does not really understand the entire market network. The Commission
is a specialist agency with a narrow mandate that focuses on “securities.” Other re-
lated financial products (futures, insurance, and loan products) are left to other
State and Federal agencies, which leads to gaps as well as overlaps in the regula-
tion. If we think of our market network as a body, the SEC is perhaps, a cardiolo-
gist who might very well ignore the patient’s lung cancer as it assumes that other
doctors treat it.9 And since the cardiologist and the oncologist and in different gran-
ite towers, the cancer is ignored.

The regulators need better market intelligence

One of the frightening aspects of the Flash Crash was how long it took the regu-
lators to piece together what happened, and how their reports still displayed a lack
of a deep understanding of the significance of the facts they uncovered. We need
regulators who really understand the market network and have access to the data
and resources they need to properly nurture and supervise our markets.

The regulators need good funding

We have been penny wise and pound foolish with respect to funding the SEC. The
SEC’s total cumulative budget since its founding has been, in today’s dollars, about
$18 billion. That is less than half of investor losses in the Madoff scandal. We need
good cops on the beat to keep the crooks out. We need to hire enough good people
to do the job right, and make sure they have the right tools to do the job. We also
need to be able to pay them enough to attract and keep good people. The pay level
of SEC officials is very far below their private sector counterparts. SEC salaries
should be benchmarked close enough to the private sector so that they can get the
right people.

One solution: De facto integration in our financial capitals

The SEC is sequestered in a granite tower on F Street in Washington, hundreds
of miles away from the heart of the markets that it attempts to regulate. The CFTC
is in a different granite tower two miles away from the SEC in Lafayette Centre.
The banking regulators are spread all over. Congress seemed unwilling to address
the dysfunctional structure of our fragmented regulatory morass in the recent Dodd-
Frank bill.

However, there is an administrative solution to the fragmentation of our regu-
latory system that would not require massive legislation: If you want the regulators
to work together, house them in close physical proximity. House all of the Federal
financial regulators in one building with common shared facilities for security, food
service, information technology, and so forth. In this way, it will become easy for
regulators in the different agencies to literally work closely with each other. It will
also make it easier for agencies to make use of the already existing Intergovern-
mental Personnel Act (IPA) mobility program to rotate employees through the dif-
ferent agencies. Increasing the rotation of employees through the different regu-
latory agencies will improve the thinking of regulatory agencies by making the
agencies more cognizant of the entire market network rather than the narrow piece
that their agency regulates.

Second, locate this facility in the heart of our financial markets in New York City.
Even though we live in an electronically linked world, physical proximity still mat-
ters. Being in the heart of the financial system makes it easier for the regulators
to actually interact with the people in the markets. I know from my own experience
that it is hard to understand markets from my ivory tower office. I learn about mar-
kets by taking every opportunity I can to make on-site visits to market practi-
tioners. It is very important for the regulators to get out of their granite towers and
interact with the financial markets, and it will be much easier if they are located
closer to the markets they are regulating. It will also be easier for them to invite
market practitioners in to visit them as well.

Closeness to the markets is one of the reasons why trading firms still congregate
in the New York City area. Notice that NASDAQ, which operates an all electronic
market, moved its headquarters to New York when it realized that its key employ-

91n a discussion once with an SEC staffer a few years ago, I raised a concern about systemic
risk. I was immediately and emphatically told that systemic risk was not in the SEC’s mandate
and that it was the Fed’s job to worry about it.
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ees were spending so much time shuttling between Washington and New York.
Pipeline Trading, which was founded by scientists from Los Alamos, New Mexico,
set up shop in New York because that is the heart of the financial markets.

Locating the bulk of our regulators in New York means that the regulatory agen-
cies will draw from a labor pool that understands financial markets and has good
market experience. I understand that it is hard right now for the regulators to at-
tract good people to move to DC. The agencies thus draw from a labor pool of Gov-
ernment regulators who are well meaning but don’t have the background or experi-
ence needed for the job.

The falling number of public companies is a major problem!

Although not a focus of this hearing, there is another market-structure related
problem that cries out for serious attention: The number of listed U.S. companies
has fallen sharply over the last decade. At the end of 1997, before the dot-com bub-
ble went crazy, there were 8,201 operating domestic companies listed on the NYSE,
NASDAQ, and AMEX exchanges. At the end of 2009, only 4,439. 10

By the end of October, 2010, there were only 3,964 companies in the Wilshire
5000 index, an index which include all domestic companies listed on our ex-
changes. 11

While private equity firms have picked up some of the slack, they are not a sub-
stitute for vibrant capital markets. Indeed, private equity investors need the public
markets in order to be able to exit their investments. Without an exit strategy, in-
vestors won’t invest in the first place.

Number of U.S. Public Companies
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Fewer public companies = fewer jobs

In rough numbers, if we assume that half of the roughly 4,000 missing companies
are now private or part of larger public companies, that still leaves about 2,000
missing U.S. companies. If each of those missing companies employed 1,000 work-
ers, that is two million fewer jobs. Two million more jobs would slash over 1 percent
off of our unemployment rate.

We have made it too expensive to be a public company

There are several causes for the declining number of public companies: For one
thing, it has become very expensive to be a public company compared with a private
company. The compliance burdens on public companies, such as Sarbanes Oxley

10This data comes from the Center for Research in Securities Prices (CRSP) database for com-
mon stocks of U.S. companies listed on U.S. exchanges.

1 http:/ Jwww.wilshire.com | Indexes | Broad | Wilshire5000 | Characteristics.html, accessed De-
cember 5, 2010.
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8404 compliance is one problem. The Dodd-Frank law exempted tiny companies
from this 8404 burden, but the burden remains for the majority of exchange listed
companies. The cost and risk of litigation exposure is another—the cost of directors
and officers insurance for a public company is several times higher than the pre-
mium for a similar sized private company.

Our market structure is not welcoming to small companies

Market structure issues are also involved. Our markets provide great service to
large companies, but it is not clear that the best market structure for big companies
is also best for smaller companies. However, SEC policy over the last two decades
has been to make the trading of smaller stocks the same as for larger stocks. There
is no such thing as a “one size fits all” market, but the SEC does not seem to under-
stand this. Small companies are lost and ignored by the market as an unintended
consequence of many of the market structure changes of the last 20 years. We
should encourage experimentation with different market models for smaller
stocks. 12

Considerable attention needs to be applied to this problem. Smaller companies are
the engine of innovation and economic growth. Without good capital markets nur-
ture these companies of tomorrow, we will condemn our Nation to economic stagna-
tion.

APPENDIX: WRITTEN SUBMISSIONS TO THE SEC REGARDING MARKET GLITCHES PRIOR
TO MAY 6, 2010

Warning Number 1

In my May 5, 2009, comments presented at the SEC Roundtable on short selling
(http:/ | www.sec.gov | comments [ 4-581/4581-2.pdf), 1 warned on page 3 that we
would have more high speed meltdowns like the one that affected Dendreon in April
2009:

We need a shock absorber to prevent another Dendreon.

Those calling for a return of some type of uptick rule are expressing a le-
gitimate concern. They intuitively grasp that there is something wrong with
short-term price formation in our markets today. The recent incident with
Dendreon (DNDN) on April 28, 2009, demonstrates the need for a shock ab-
sorber. The company was about to make an announcement regarding the
effectiveness of its prostate drug Provenge. The stock plunged 69 percent
in less than 2 minutes. 13 After the news was revealed, the stock quickly
returned to its previous levels. Investors who had placed stop loss orders
to protect themselves found that their orders were executed at very unfa-
vorable prices. Why did the stock plunge? It is too early to tell. Was it a
“fat fingers” mistake in which an investor hit the wrong button? Did an al-
gorithm misfire? Was it a chaotic interaction between dueling algorithms?
Did a long seller panic and dump too many shares too fast? Was there a
deliberate “bear raid” manipulation going on from informed traders hoping
to push the price down so they could trigger stop loss orders and scoop up
shares cheaply? Or was it just the case that the market was very thin just
before the news announcement and a few large sell orders exhausted the
available liquidity, triggering the selloff? Regardless of the reason, the inci-
dent demonstrates the need for a shock absorber to deal with extreme situ-
ations.

12For the record, I strongly disagree with the allegations in the Litan and Bradley study that
blame the proliferation of index products such as ETFs for the decline in public companies.
“Choking the Recovery: Why New Growth Companies Aren’t Going Public and Unrecognized
Risks of Future Market Disruptions”; Attp:/ /www.kauffman.org/uploadedFiles/etf study 11-
8-10.pdf. Although I do not agree with all of its recommendations, the Grant Thornton report
is also worth noting: A Wake Up Call for America by David Weild and Edward Kim; htip://
www.grantthornton.com | staticfiles| GTCom |
Public%20companies%20and%20capital%20markets /gt wakeup call .pdf

130rtega, Edward, Nasdaq Will Let Stand Dendreon Trades Under Review http://
www.bloomberg.com [ apps | news?pid=newsarchive&sid=a314cxKBoGHI
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The era in which humans traded with humans is long gone. Now computers
trade with other computers in the blink of an electron. Most other devel-
oped equity markets around the world have some kind of procedure for
dealing with extreme situations. Whether it is a price limit, a trading halt,
or a special quote mechanism, the United States needs to install a shock
absorber to deal with excessive volatility. One of the main purposes of the
stock market is to provide good price discovery. If the price discovery mech-
anism appears to be broken, it will reduce investor confidence in the mar-
ket.

Unfortunately, merely reimposing the old useless uptick rule or forcing a
preborrow for shorted shares will not solve the problem of excessive
intraday volatility. What is needed is to think outside the box of “lets get
the short sellers” to the more useful question of “what kind of shock ab-
sorber works best in our modern markets?”

It is certainly not obvious what form such a shock absorber should take.
One thing that is clear is that the 1939 uptick rule will not achieve the ob-
jective of reducing excess volatility. Installing a broken shock absorber from
a 1939 Chevrolet Coupe into our 2009 Corvette market will not do the job.
What would make sense is a dampener similar to the exchanges’ proposal.
The beauty of the exchange’s circuit-breaker with restriction idea is that it
does not interfere with normal market operations under normal conditions.
It only kicks in when needed, at times when the market is under stress.
Perhaps a more gradual shock absorber would make more sense. For exam-
ple, one approach would be:

e At prices at or above 5 percent below the previous close: No restrictions

e At prices below 5 percent below the previous close: Hard preborrow for short
sales

At prices 10 percent below the previous close: price test for short sales

If the price hits 20 percent below the previous close: Automatic 10 minute trad-
ing halt. The stock would reopen with the usual opening auction after market
surveillance has determined that there are no pending news announcements.

I urge the Commission to begin consultation with the industry to develop
one that fits the unique and competitive nature of our markets. If nothing
is done, there will be more Dendreons.

Warning Number 2

In my comment letter of June 19, 2009 (http:/ /www.sec.gov /comments[s7-08-09/
$70809-3758.pdf), 1 stated on page 2:
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Our electronic markets lack a shock absorber.

Most electronic exchanges around the world have automated systems in
place to deal with extreme events. We don’t. High speed algorithmic trading
has brought amazing liquidity and low transactions costs to the markets,
but it also brings the risk of market disruption at warp speed.

Our markets are vulnerable to short-term fluctuations that can result in
prices that do not reflect the market’s consensus of the value of the stock.
The disruption in the trading of Dendreon (DND) on April 28, 2009, that
I referred to in my remarks at the Roundtable is a smoking gun. (My re-
markila)lre repeated at the end of this comment letter for you convenience
as well.
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The stock plunged for no apparent reason, and by the time the humans
halted trading the damage was done. Many investors who had placed stop-
loss orders discovered that their orders had been filled at very low prices.
Furthermore, incidents like these bring up suspicions of foul play, and
these suspicions hurt our capital markets. When investors think that mar-
ket manipulation is unpunished, they will withdraw from our capital mar-
kets, reducing their usefulness to our society.

Short selling is not the only cause of short term market disruptions.

A burst of short selling can cause a “Dendreon moment”, but so can long
selling. Markets can also be disrupted on the up side as well. In considering
what to do about situations like this, the Commission should consider the
broader needs of the market for a shock absorber to deal with excessive
short-term volatility.

The Commission should actively consider shock absorbers that deal with
ALL price disruptions, not just ones triggered by short sales. One time-test-
ed model to consider is the “volatility interruption” used by Deutsche
Borse. 14 When the stock moves outside of a reference range, trading is halt-
ed for a period of time and trading then restarts with a call auction.

We need not follow the Deutsche Borse model exactly. Short orders at
prices below the previous opening or closing price could be excluded from
the restarting auction (with appropriate exemptions for market makers and
arbitrageurs). After trading restarts, restrictions should be placed on short
sales at prices 5 percent or more below the previous opening or closing price

14 http: | | deutsche-boerse.com | dbag | dispatch /en [ binary /gdb content pool/imported files/
public files/10 downloads/31 trading member/10 Products and Functionalities/
20 Stocks/50 Xetra Market Model /marktmodell aktien.pdf



96

to maintain fair and orderly trading. These could include (1) preborrowing
requirements or a bid test.

Any changes should be carefully studied with a transparent pilot experi-
ment.

Before the Commission institutes any such changes, it should experiment
carefully as it did with the original Regulation SHO pilot. In this way, the
Commission could adopt the best of the different proposals after carefully
examining their impact.

Warning Number 3

In my September 21, 2009 comment letter to the SEC on short selling (http://
www.sec.gov | comments [ s7-08-09 | s70809-4658.pdf), 1 stated on page 1:

The big picture is that today’s warp speed computerized markets contain
the potential for another financial catastrophe at warp speed. If an algo-
rithm at a large financial institution misfires, whether because of an honest
malfunction or sabotage, it could create an enormous critical chain reaction
that would cause a tsunami of economic destruction within milliseconds.
Yet we currently rely on slow humans at our exchanges to make decisions.
We need automated circuit breakers that function on a stock by stock basis
that will kick in instantly when something goes haywire. To date, the SEC
has taken the same approach to such warnings as FEMA took to warnings
that New Orleans was vulnerable to a Category 5 hurricane. Do we need
a Category 5 meltdown in the equity market before the SEC moves to take
action to prevent such a preventable calamity? The individual exchanges
cannot act on their own because of the competitive fragmented nature of
our modern markets. If a single exchange halts trading, it stands at a com-
petitive disadvantage to its competitors. Dealing with this threat requires
intelligent coordinated action by the SEC.

Warning Number 4

In my joint study with former SEC chief economists Lawrence Harris and Chester
Spatt (http:/ /www.sec.gov/comments[s7-02-10/s70210-54.pdf), we stated on page
47:

8.3 Misfiring algorithms

In a related area, we are also concerned that, even without naked access,
the risk control procedures at a brokerage firm may fail to react in a timely
manner when a trading system malfunctions. In the worst case scenario,
a computerized trading system at a large brokerage firm sends a large
number of erroneous sell orders in a large number of stocks, creating a
positive feedback loop through the triggering of stop orders, option replica-
tion strategies, and margin liquidations. In the minutes it takes humans at
{;)hedexchanges to react to the situation, billions of dollars of damage may
e done.

Currently our exchanges have no automatic systems that would halt trad-
ing in a particular stock or for the entire market during extraordinary
events. It 1s our understanding that the circuit breakers instituted after the
Crash of 1987 would be manually implemented, which could take several
minutes. These circuit breakers are triggered only by changes in the Dow
Jones Industrial average, so severe damage could be done to other groups
of stocks, and the circuit breakers would not kick in. Also, a misfiring algo-
rithm could also create a “melt-up” as well. We recommend that the ex-
changes and clearinghouses examine the risk and take appropriate actions.
Perhaps the issue most simply could be addressed by requiring that all
computer systems that submit orders pass their orders through an inde-
pendent box that quickly counts them and their sizes to ensure that they
do not collectively violate preset activity parameters.

Warning Number 5
In my comment letter of April 30, 2010 (http:/ /www.sec.gov [comments[s7-02-10/
$70210-172.pdf), 1 stated on page 5 (Italic text is in the original):
High frequency technology requires high frequency circuit breakers.

There is one risk that HFT imposes on the market that must be addressed
by the Commission. With so much activity driven by automated computer
systems, there is a risk that something will go extremely wrong at high
speed. For example, a runaway algo at a large firm could trigger a large
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series of sell orders across multiple assets, triggering other sell orders and
causing major disruptions with losses in the billions. With the global link-
age of cash and derivative markets around the world, it would be extremely
difficult to go back after the fact and bust the appropriate trades, leading
to years of litigation. The uncertainty and confusion would cause serious
damage. Even more troubling is the prospect that such a glitch could be
caused intentionally, either by a disgruntled employee or a terrorist.

All market participants have the right incentives to prevent this from hap-
pening. The brokerage firms and exchanges have filters in place designed
to catch “fat fingers” and other mistakes. However, the never ending quest
for higher speed also creates incentives for them to cut corners and elimi-
nate time consuming safeguards that might slow their response time. In to-
day’s competitive market place, no one market center can take all the need-
ed actions alone. There needs to be coordinated guidance from the Commis-
sion on this issue.

No human system is perfect. Despite all of the correct incentives and pre-
cautions, airplanes sometimes crash. Eventually there will be some big
glitch. We need a marketwide circuit breaker that is activated automati-
cally in real time. It is my understanding that the crude marketwide circuit
breakers imposed after the crash of 1987 are currently operated manually.
In the minute or so it takes for humans to respond to a machine meltdown,
billions of dollars of damages could occur. 1> The April 28, 2009, incident in-
volving Dendreon is an example of what can go wrong. The stock lost over
half its value for no apparent reason in less than 2 minutes before the hu-
mans could stop trading. When trading resumed, the stock returned to its
previous value. Many investors who had placed stop orders experienced se-
vere losses from trades that were not busted. Almost exactly 1 year later,
on April 27, 2010, a botched basket trade resulted in the need to bust clear-
ly erroneous trades in over 80 different stocks. It is extremely messy to at-
tempt to bust erroneous trades after the fact, especially if multiple instru-
ments in multiple asset classes traded on multiple exchanges in multiple
countries are involved. For example, an investor may sell stock that was
purchased during the malfunction only to find that the purchase was bust-
ed but not the later sale, leading to an inadvertent naked short position.
We need a real time circuit breaker that can stop the market before ex-
treme damage occurs.

The Commission should consider imposing an automated marketwide trad-
ing halt in any instrument that falls 10 percent in a short period of time.
The stock would then reopen using the opening auction after humans have
examined the situation to make sure that the stock can be reopened in a
fair and orderly manner.

If this Commission fails to act on this risk after asking so many questions
about HFT in this Release, this Commission and its staff will be blamed for
ignoring this risk when the inevitable big glitch occurs.

15 See, Bernard S. Donefer, “Algos Gone Wild: Risk in the World of Automated Trading Strate-
gies”, Journal of Trading 5(2), Spring 2010 pp. 31-34 http:/ /www.iijjournals.com/doi/abs/
10.3905/J0T.2010.5.2.031
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Stock markets: ‘I‘hatslmdngfeellng [ Pt |
By Aline van Duyn, Michael Mackendie
Fmeimﬂm]LﬂmJni_ﬂHﬂim

S&P500 May 62010

When J: 1o the Securilies and Exchange Commission just over 3 month ago, he made a
prescient point “fith s0 much activity driven by sutomated compuler systerns, there is  risk that something wil
g0 extremely wrong at high speed,” the associate professar of finance at Georgetown Universty wamed the US
equity market's main reguialor in a ietter sent on Apri 30

It took orly six days for the prediction to come true.

On May 6, a Thursday, the mood on Wall Sirest was aiready negative: concems sbout the Greek soversion dett
crigis and &5 impact on the euro meant US stocks were akeady down by about 5 per cent. But wihin seconds,
Just after 240nm, those falls had doubled or more. Shares in Procter & oamsmmmu products giand,
fiedl 35 per cent; those of Accerture, the sid frade at the
incredible price of just one cent.

Traderswere siunned. "W thought 3 big European bank was sbout o go e f—
under, fhat this was 1," says a deaker who was on one of the big irading flors at Stop lights onthe vy

the time. “Everyone got on the phone. Then, trade ek the
lﬂsmmlnus«maﬂmmmmmmwaﬂmmh peevent fhe kind of rout seen
reach for the emergency buthon and press stop.” ety i the May 6 “ash

o il b ntroduced ned
‘Wihiie there have been limes in equity markets where some stocks have moved mm";hm
wildy, : Iprices mave by 10 per cent
time thl the entire US equity markel was convulsed by such turmail. 06 0fE - Up or cown —
But 20 minubes later prices had bounced back Tradesthat during

that dramatic sice of the hous where the movement was moee than 60 per cant muummm )
were cancelled. Vel th imgactof e fash crash il be el for along e o Jotee S4PE chi
come, not least because i showed that the equity markeds do not have such an wmw

emergency buton, or any way 1 hal rading 29 el hala i)
mhmnm
“The decline and rebound of prices in major market Indices and individual in place on the foce of the

securities on May 6 was unprecedented in 45 speed and scope,* saidfhe SEC Nework Stock Exchange, for

http:/fwwew. ft.com/ems/s/4d26bb24-6da9-11df-b5¢9-00144feabde0,dwp_unid=03d100¢8-2... 12/7/2010
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in & report on the saga. "The whipsawing prices resulted in investors selling at
lesses dufing the decline and undermined confidence in the markets.”

example, they have not so far
applied to the whole market.

On Wednesday, the reguistor is hosting a day-long Washington debate on the

topie, involving many leading industry participants. “AN market reform will be looked at through the prism of what
happened on May 6, says William O'Brien, chief execulive of DireciEdge, one of the four main public exchanges
for US shares,

The gathering comes as the issue of how markets funclion also rises up the agenda in Eurcpe, where the Gemman
cabinet on Thursday meets to discuss proposals 1o ban so-called "naked” short-selling in German stocks -
offering securities that one neither owns nor has agreed lo baow - as well as a ban on speculative derivatives on
the 1€-nation euro currency. In Brussels, the European Commission, the Eurcpean Union's execulive amm, is
preparing & review of the iberalisation it introduced in share trading three years ago.

Yet amid all this activty, & Is stil unk what sparked the In US share trading on thal
mmummmﬂe mmmy 'I'hn ssaﬂ:hto ansulihls miystery is in full swing, with regulators ploughing
r king more then 13bn trades in equity and derivatives markets in the

seaﬂ:h for clues.

Cne thing has besn estabiished: the SEC says it has found no evidence yet that the crash was the resull either
of “fat finger” erors, when & trader presses the wrong key or magnifies an order by misplacing a decimal point. or
of computer hacking or temorism.

“The real shocker is that it was nothing nefarious thal caused the crash,” says David Weild, senior adviser lo Grant
Thoemiton and former vice-chairman at Nasdag, *it was acceptable imvestor behaviour — people trying to put on
hedge lransadlcns he believes. “The market had a mini-mefidown in an instance when it appears no one was

by frying b ipulate the market, I it does not fake & lot to cause these marketsto

The ongong autopsy of the US fiash crash has implications way beyond Wall

Street. Markets across the globe - particularty those that trade privately instead "mml&'““’
of through exchanges — are under intense scrutiny. TECHNOLOGY
The fax is ot dead: why
Cpacity in privately iraded markets, such as in derivatives and complex collecting data s still an
securiised bonds, is widely seen as having contributed to the meltdown offhe  Sveryday struggle
financial system in Msndmensulngyowmm: crigis, Laws are being  Collecting data by fax may
passed across the gobe to force over-th and ofher markets pes m;mu
in an age when radng
Wlotha putlc eye. it s
In many cases, stock markets have been haled as the W10 o g oy G O
the ease wilh which inveslors can check stock prices and trade shares even
‘when markels are volatile. “Cur cument equity MMN!!WS:::)‘U?&
efficient and effective linkages and healthy competition among markets and
market prtcipants,"said he Sesuries Indusr Financiel Markels ASsoeision,  cmmieean seacaty o
which represents many farge banks and brokers, in a letier to the SEC, also agency was stil gatherng

penned cn Apnl 30,

certain kinds of information

During the 2008 financial crisis, trading in the equity markets “continued without mﬁ?&“‘;-'""ﬁ?
& signiicant hitch”, Sifma points cut. *This is in contrast to the liquidity freezes luuladdehi:lhl?ecm
and instability that were evident in cther markets (ie, the credit markets) during leumeupliesmmw.
that time. called "large tradr” datz are
sent in by other kinds of
But the flash crash confirmed the fihose i d regulal market
who had long worried that complicated trading systems, & For Mr O'Malia, it sherws hew
across some 40 different venues, and the enthusiastic emlrar.e of super- lasl the regulator has beenin a
fradng with computers spiting out thousands of buy and sedl orders in “perpetual game of
microseconds, could thresten disaster. technclogical catch-up” when
it comes to menitoring the
Indesd, the flash crash taps into a debate that has been smmefing for years w;":mmﬂ
between those ho see benefis created by the rapid advance oftechnlogy - SR FLAENL
by lowering barriers to entry for new participants and boaesting liquidity for ragquiattrs scrambla fo close
investors who wish to trade - and those who fear it has intreduced unknown the gap that has opened up
Tisks inbo the system. between them and the
markets they averses.
The events of May 6 revealed that mlla getting rid of oid-siyle smlua As Mary Schapiro, chaiman of
market makers has of trading by sk sprea the US Seeurhes and
the benefit has come af a cost. Now, nomshasanmiuaﬂmmmddaplus Exchange ission, puts
for &l shares all the ime during & trading day, &s trading has fragmented across lﬂe!wndm'w
an array of electronic trading venues and traders. The moment the markets “""m;{:‘“""ﬂ
grow too risky, many new elecironic market makers appear only too willing to. ::“n M’:‘uh:z“m““
head for the e, technclogy curently used by
these we regulate. As a resull,
Stiching venues together is a dazzing new way of trading that has become the  there is an intense need for
engine for profits for many of the bigoest exchanges and trading houses, regulaters 1o kave effcient
access o a far more robust

hitp:/www.ft.com/cms's/4d26bb24-6da9-11df-b5c9-00144feabde.dwp uuid=03d100e8-2...
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powered by rapid-fire computer programs. Trades can be executed as fast as
250 microseconds — hundreds of times faster than the blink of a human eye.

Trading volumes Mwswedasa new soedes the rﬁm-l'requency b‘adar
ﬂm

and effective cross-market
order and execution racking
system”

On May 8, the day ofthe "flash

Thas emerged - their
constantly during the day before r&mncatlne closing bell withoul, more often

crash’, more han 18bn shares
4 il

markets, each with its own

then nok, holding any stocks. data collection approach, The
. task for regulators is o form a

This shift is nol unique to the equities business. Technology has changed many  single view over all that acthity
ckher big markeds around the world and also tied them more closely together,
High-frequency frading is an increasing feature in the cumrency, bond and informatien coming inta @
commodity markets. Hedge funds and olher investors shift both within these buiding where teams of
‘markets and between them. Trading strategies can adapt wilh ease. pecple analyse the data,

Last manth, the SEC proposed
Such changes have created win d Tr have 2 e that would set up 2
beulMamummmelrmdmandmmmHmhssdhlggnrlndng mm"“ audit rail system,
margins from buying and seling shares. Both e New York Stock Exchange e <1053 4178 e’
and ded market share end to Bats Exchange and condueted acrovs he mulipe
DrectEdge, the new upstart exchanges that have captured about 20 per cent of platforms that operate in the
trading volumes. us,

i . X Mr O'Malia says plenty of data
Against this backdrop, the SEC in Jenuary launched a broad review of the came inba the CFTC but the
structure of US equity markets. The aim was to assess whelher the abiity of dfficuty is knowing how
some types of fraders with shor-term horizons lo deploy sophisbicated ing fits together. “it's
technology might put lenger-term investors at 2 disacvantage; whether the niot seamiess yet. Thare is too

dispersal of iquidly across muliple trading venues meant there was any longer  Much W“U‘"mg*"“:
and
:;u:r:::::;mu marked system”. and whether ] :’!‘3 addng; wl:l““;
ave ini Isthe
prtiosion bkl
The debate is not unique to equity markets, nor to the US. In Europe, concern of an account i o who the
over how market structures function is just as intense - and cpinions just s individual traders of an
polarised. Fragmentation between muitiple trading venues - a feature of the US  account s, We lack the abilty
1mdscapefaademﬂe ddnotmm&rrmeunii?ﬂu? uhenrules to bk all e various packages
by the European broke th af information.
exchanges such as the London Stock E:u:h.mge and Doutscha Borse. Miks-Robert Persson, chairman
:l:d‘ Cir:nbu.iw i
. : i -
The Markets in Financial Instruments Directive unleashed a wave of mmmmdgn

competition from new trading platforms. That has led to a confusing picture for
investors, made worse by the lack of a US-style national price queting system —

of several markets at the same:
Eime, you have ta develop new

known as a ‘consolidated tape”. systems based on new
technelogy, and lewlaim are

Brussels is about 1o faunch is first review of Mifid, with preparatory work being  stasting to understand.”

done by the Commitiee of European Securities Reguiators - st asthe USisin o Brain, the Financial

the midst of its review. This weelk, the Paris-based CESR will start studying Services Authorty receives 6m

dozens of sentin by market parfici -Bm “Transaction reports” frum
trading platiorms dafy, If staff

But the scope of CESR's work = mmmlhemhﬁlﬂﬁdm has WW"'";'"!P"‘?‘

expanded far beyond a routine taking of fhe hashadto  wIEH '}"m

cope with the of the same ih ‘sweptme H!eFShiswul!m:'

US. CESR now says it needs to assess issues such as high-frequency trading system in place that il

“in greater depth due to their potential effects on overall equity market structure”,

Itis daing so amid concem that a flash crash - and perhaps one without so
rapid & rebound as was seen on Wal Street last month — may come tobe not
sclely an American phenomenon. Christian Katz, chief executive of the Swiss
stock exchange, says bluntly: “This fiash crash could be possible in Ewrope.”
What is mere, he points to gaps i co-ordination that might exacerbate that sort
of seizure were it to happen. “We cannol guarantee that when we halt trading [in
exireme conditions on the Swiss exchange], the same happens on other
wenues. We should adopt some minimum level of safety systems.”

autematicaly aler staffto
potential abuse in “Teal time".
Mexander Justham, the FSA's
director of markeds, says the
use of such “‘complex event
processing” technology wil
ghve the FSA "a more
proactive, machne-n-
maching approach” to
surveifance.

As the debale intensifies, there is growing anxiety that the interests of the big banks and the exchanges are not
the same as the interests of investors - a theme that runs through reguiaters’ efforts to reform derivatives and

ofher markets too.

After the Bash crash, exchange heads met SEC officials and efforts are afoot to restors trust. Circuit breakers,
aimed at stopping dealings if the algorithms that drive high-frequency trading spiral out of control, are due to kick

in next week.

But Edward Kaufman, & Democralic senator who has repestedy wamed about the dangers of high-frequency
frading, says the indusiry has so far co-operated anly ‘in finding Band-Aid solutions”. He argues: “We may need
MMHamm plohahl,' apamﬁ the interests of those who benefit from the current market design,” adding that

i wimost i 'fum
b

and e\ddenoe Hw:.' recefve aboul market problems

mmmmmm ic they are supp

hitp:/www.ft.com/cms/'s/4d26bb24-6da9-11df-b5c9-00144feabde0.dwp uuid=03d100e8-2...
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A survey by Tabb Group, a t: taken ahead of SEC meeting. highlights the divergence of
views. It found that 62 per cent of survey respondents on the ‘buy side” - those with money lo invest - were
negative towards high-frequency trading after the flash crash. Banks on the “sell side” and exchanges remained
positive in their views, the survey discovered.

Adam Sussman, Tabb's director of research, finds that worrying. “This is particularly demoralising, given that the
buy side are guardians over much of the equity investments in the US," Mr Sussman says.

Whatever the cutome of the debate, the experences of May & confirm that machines are too fast for humans to
keep up with — meaning that safety catchi ed fo be 100. As Mr Angel fr g wrote lothe
SEC: “In the minute or 5ot takes for hurnans to respond to machine melidown, bifions of dollars of damages
could occur.”

(Cogynight The Financial Times Limited 2010. Print a single copy of this article for personal use. Contact us if you wish to prnt
more to distribute to others.

“FT" and "Firancial Times" are trademarks of the Financial Times. Frvacy poicy | Teems
° -

Ten Fraancial Trews Lid 201

http:/www.fi.com/cms's/4d26bb24-6dag-11df-b5e9-00144feabdeO.dwp uuid=03d100e8-2... 12/72010
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1. Introduction’

Trading in financial markets changed substantially with the growth of new information

I ing and ications technologies over the last 25 years. Electronic technologies
profoundly altered how exchanges, brokers, and dealers arrange most trades. In some cases,
innovative trading systems are so different from traditional ones that many political leaders and
regulators do not fully appreciate how they work and the many benefits that they offer to
investors and to the economy as a whole,

In the face of incomplete knowledge about this evolving environment, some policymakers now
question whether these innovations are in the public interest. Technical jargon such as “dark
liquidity pools,” *hidden orders,” “flickering quotes,” and “flash orders™ appear ominous to those
not familiar with the objects being described. While professional traders system
performance in milliseconds, others wonder what possible difference seconds—much less
milliseconds—could have on capital formation within our cconomy. The ubiquitous role of
computers in trading systems makes many people nervous, and especially those who remember
the 1987 Stock Market Crash and how the failure of exchange trading systems exacerbated
problems caused by traders following computer-generated trading sirategies. Strikingly, the
mechanics of the equity markets functioned very well during the financial crisis, despite the

id d use of computenized trading. Indeed, much of the focus of computerized trading
duning the financial crisis has been on offering liquidity (*market-making”) and shifting liquidity
(“arbitrage”) rather than as in 1987 in consuming the market's liquidity (“portfolio insurance™).

This paper discusses recent innovations in trading systems and their effects on the markets.
Using non-technical language, we show that investor demands for better solutions to the trading
problems that they have traditionally faced —and will always face—largely drove the
innovations, The introduction of computerized trading systems and high-speed communications
networks allowed exchanges, brokers, and dealers to better serve and attract clients. With these
innovations, transaction costs dropped substantially over the years, and the market structure
changed dramatically.

The winners first and fi have been the i who now obtain better service at a lower
cost from financial intermediaries than previously, Secondary winners have been the exchanges,
brokers, and dealers who embraced electronic trading technologies and whose skills allowed them
1o profitably implement them. The big losers have been those intermediaries who did not
innovate as successfully, and, as a consequence, became less competitive, and ultimately less
relevant.

Not all developments in financial market trading have been in the public interest. We identify
several problems that regulators should consider addressing to ensure that our markets continue to
serve well both investors and the corporations that use them for raising capital. For example,
systemic risks can arise because poorly capitalized broker-dealers allow electronic traders to

'To better inform parties interested in undersianding innovations in market shctires, Knight Capital Group, Ine.
commrissioned the mithors towrite o paper describing new market siructures and the resudting effects on the markets,
This article presents our analyses and opinions enly and does net necessarily represent the apinions of the sponsor of
this profect. The authors retained full editorial control aver the content and conclusions of this report.
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access the market in their name with insufficient real-time risk management controls on their
trading. While exchanges and clearinghouses can alleviate this problem by better regulating their
members, we support the recent SEC rule proposal on this issue. Front-running across markets
also concems us. To some extent, well-informed traders or their agents can control this problem
through careful transaction cost analyses, but the SEC and CFTC should write and enforce new
regulations that prevent agents from froni-running client orders in correlated instruments.

Finally, transparency and faimess problems arise when trading systems employing make-or-fake
pricing schemes compete against exchanges that charge traditional transaction fees and against
dealers who cannot charge access fees. The SEC could solve this problem with a simple
modification to Regulation NMS.

While the markets could potentially benefit from some specific regul alun changes, regulators
must be sensitive to the “unintended consequences™ of poordy consid to
now being raised about recent changes in the trading environment, many of 'Whlcll are not

lly und l. Technological innovations have led to the emergence of electronic
liquidity ”" who have ipeted— and thus supplanted—most traditional dealers by
lowering the costs of trading to investors. If poorly conceived regulations were to handicap
electronic liquidity providers, a significant degradation in market quality would be the likely
unintended consequence.

An executive summary of our report appears in the next section, The following section provides
empirical evidence of how markets have changed in recent vears, and in particular, how they have
become more liquid over time. We then discuss the main trading problems that traders must
solve and how traders traditionally solved those problems. We next discuss several of the
innovative systems that exchanges, brokers, and dealers have created to help investors address
these problems, and we explain how they benefit the economy. We then offer brief comments
about the market's performance during the financial crisis and contrast the equity markets with
other market structures. We conclude by discussing concemns about specific aspects of electronic
trading,
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2. Execufive Summary

The U.S. equity market changed dramatically in recent vears. Automation gradually transformed
the market from a human-intermediated market to a computer-intermediated market with litlle
human interaction or real-time oversight. Regulation also changed. The 1997 order-handling
rules and the 2001 decimalization led to dramatic reduction in ions costs. Regulati
NMS cleared regulatory impediments to electronic trading and thereby led to increased
competition between market centers. Dozens of new trading platforms emerged, including some
with very different models from the old exchanges. This study examines the impact of these
changes on market quality. Our major findings follow.

1.1 Trading problems remain unchanged

¢ Traders still face the same challenges as before: Minimize total trading costs including
commissions, bid'ask spreads, and market impact.

¢ Large traders remain very careful about exposing their trading interest.

¢ New technologies allow traders to implement traditional strategies more effectively.

Traders today face the same challenges they have always faced. All traders seek to minimize
their transactions costs, which include commissions, bid-ask spreads, and market impact, Buyers
and sellers must find each other and agree upon a price. They must avoid trading with better-
informed traders to avoid losses from being on the wrong side of a transaction.

Large institutional traders cannot widely publicize their interest in trading large blocks.
Indiscriminant dissemination of such information increases the costs of their rades by scaring
away counterparties, by attracting front-runners and other traders who can trade to profit from
this information at the expense of the large traders.

Traders used to solve these problems on exchange floors. New communications and computing
technologies now allow them to solve these problems in electronic trading systems at
substantially lower cost,

For example, large traders once used floor brokers to hide the full sizes of their orders. The
brokers displayed size only to traders that they trusted would not unfairly exploit the information.
Now large traders use the hidden order facilities of electronic exchanges and dark pools to control
the exposure of their orders. These facilities generally are more reliable than floor brokers and
much less cosily to use. The traditional NYSE floor was the forerunner of today’s electronic
“dark pools” that only disseminate information to trusted traders.

22 The market changed

o Liquidity increased as volumes grew substantially.,

»  Average trade size fall as electronic systems allowed traders to easily divide orders to obtain
better executions.

¢ Quote traffic increased substantially.

¢ Competition among exchanges intensified.
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We document many changes that have occurred in recent years. U.S. average daily reported
trading volume increased dramatically in recent years, from about 3 billion shares per day in 2003
to nearly 10 billion shares per day in 2009, Over this period, the share of trading reported by
traditional exchanges fell substantially. The market share of the NYSE in its listed stocks fell
from 80% of all volume in January 2003 to 25.8% in December 2009,

The nature of trading changed as “high frequency™ and “algorithmic™ trading grew to dominate
trading volumes, Average trade size fell substantially as computers made slicing large blocks
into small pieces a cost effective means of limiting adverse costs of trading large positions.
Automated traders began providing liquidity, supplementing and displacing traditional liquidity
suppliers. The number of quote updates per trade, as well as the number of orders cancelled per
executed trade, increased dramatically as traders emploved new electronic strategies for offering
and searching for liquidity.

23 Market quality improved dramatically
¢ Exccutionspeeds fell.
Bid-ask spreads fell and remain low,
¢ Commissions fell.
o Market depth increased.
¢ Volatility continues to fluctuate.

These changes substantially improved market quality, Virtually every dimension of 1.5, equity
market quality is now better than ever. Execution speeds have fallen, which greatly facilitates
monitoring execution quality by retail investors. Retail commissions have fallen substantially
and continue to fall. Bid-ask spreads have fallen substantially and remain low, although they
spiked upward during the financial crisis as volatility increased. Market depth has marched
steadily upward. Studies of institutional transactions costs continue to find U.S. costs among the
lowest in the world,

Volatility spiked in 2008 during the financial crisis. However, unlike during the Crash of 1987,
the U.S. equity market mechanism handled the increase in trading volume and volatility without
disruption. However, the selling ban increased trading costs by frustrating the implementation of
liquidity providing and shifting strategies by active traders who often must sell short to offer
liquidity or manage the risks of their trading.

The quality of the U.S. equity market is especially notable in comparison to markets in other
instruments and countries. For example, U.S. retail customers pay much higher transactions costs
when trading U.S. Treasuries in comparison to fixed income ETFs that contain the same
Treasuries.
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Volatility spiked in 2008 during the financial crisis. However, unlike during the Crash of 1987,
the U.S. equity market mechanism handled the increase in trading volume and volatility without
disruption. However, the selling ban increased trading costs by frustrating the implementation of
liquidity providing and shifting strategies by active traders who often must sell short to offer
liquidity or manage the risks of their trading.

The quality of the U.S. equity market is especially notable in comparison to markets in other
instruments and countries. For example, U.S. retail customers pay much higher transactions costs
when trading U.S. Treasuries in comparison to fixed income ETFs that contain the same
Treasuries.
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24 Some improvements can be made

o “Make or fake” pricing causes problems.

¢ Direct access requires appropriate risk management supervision.
¢ Front nunning orders in correlated securities should be banned,

Electronic trading raises some concems that should be addressed. In particular, the “make or
take” model for pricing exchange services has led to perverse outcomes. In the make or take
model, trading platforms charge access fees to traders who “take” liquidity with marketable
orders and pay rebates to limit order traders that “make” liquidity by placing standing limit
orders. Current best execution standards require brokers to take the “best” price without regard to
the access fees. We recommend that the SEC require that all brokers pass through the fees and
liquidity rebates to their clients. The SEC also should indicate clearly that the principles of best
execution apply to net prices and not to quoted prices. Altematively, the SEC simply could ban
access fees.

Concems over the risk management practices of brokerage firms that provide “naked access™ are
legitimate. We support the proposed SEC rules that would require such firms to have appropriate
risk management policies in place to prevent a catastrophic trading meltdown. At the same time,
however, we note that no market-wide risk management systems are in place that would deal with
a computer-generated meltdown in real-ime. Regulators should give careful consideration to the
question of what real-time controls could prevent a major computer malfunction from instantly
throwing the market into chaos,

Although front-running a customer’s order in the same instrument is illegal, we are concemned
about front running in correlated instruments. For example, buying S&P 500 futures contracts
while holding a large open customer buy order in an S&P 500 ETF (to profit from the expected
price impact of the customer order) should be illegal since arbitrageurs will quickly shift the price
impact of the broker’s order in the futures market to the ETF market where it will increase the
cost of filling the customer’s order.
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3. An Empirical Profile of Recent Changes in Markets

Innovations in electronic trading have produced new trading platforms and order types. Market
participants now use better and faster tools, and the markets changed as aresult. This section
characterizes how various measures of market activity and liquidity changed in recent years.

3.1 Trading volumes increased

e Daily U.S. Equity Share Volume
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Reported equity trading volumes tripled in the last nine years. Several factors produced this
outcome. The direct costs of trading fell substantially, making it economically feasible to
implement strategies that would have been uneconomic at higher costs. The increase in
derivative products also increased the amount of trading as arbitrage activity keeps derivatives
prices linked with prices in the underlying cash markets. The growth in the number of exchange-
traded funds (ETFs) also contributed to the increase in trading volume.
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32 Bid-ask spreads fell and remain small

321 NYSE bid-ask spreads since 1993
Frgure 2. Value-Weighted Dasly Average Effective Spread, NYSE. 1993-2002
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This chart tracks the fall in quoted bid-ask spreads on the NYSE following the reduction of the
minimum price variation (tick size) from one-eighth to one-sixteenth and then to one cent.
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322 NASDAQ bid-ask spreads since 1993
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Figure 2. TAQ and CRSP/Gibbs estimates of effective cost in the comparison sample.
The comparison sample consists of approximately 150 NASDAQ firms and 150 NYSE/Amex firms
selected in a capitalization-stratified random draw in each of the years 1993 to 2005, For each firm
in each year, the effective cost is estimated from TAQ data and from CRSP daily data using the
Gibbs procedure. The figure depicts the cross-sectional distributions for these estimates year-by-
year, with TAQ estimates on the left and Gibbs estimates on the right. The upper and lower ranges
of the box-and-whisker figures demarcate the 5 and 95 percentiles; the upper and lower edges
of the boxes correspond to the 25 and 75 percentiles; the line drawn across the box indicates
the median,

Source: Hashrouck Joel, 2009, Trading Costs and Rutums for U.S Equities: Edimating Effsctive Costs from Dutly
Data, Journal of Finance 643, 1457, as published

Deamdizaton, along with the SEC's order handling niles, led to alarge decline in bid-ask
spreads on NASDAQ as well & the NYSE.
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323 Quoted and effective NYSE and NASDAQ bid-ask spreads since 2003

Median Quoted Bid-Ask Spreads
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This chart displays the median quoted bid-ask spreads for N SE- and NASDAQ-listed stocs.
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This chart displays the average effective bid-ask spreads obtained from the Rule 605 reports for
eligible market orders. The effective bid-ask spread estimates spreads that investors actually pay.
It is twice the difference between the actual trade price and the midpoint of the quoted NBBO at
the time of order receipt. Once again, we see that the general trend on spreads has been
downward, interrupted by an upward spike during the recent turbulence.
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324 Quoted bid-ask spreads for index stocks since 2003

Median S&P 500 Bid-Ask Spread
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This chart presents the median bid-ask spread for S&P 500 stocks. The spread on many high
volume stocks is now often only a penny or two.
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Median Russell 2000 Bid-Ask Spread
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This chart shows the median quoted bid-ask spreads for the Russell 2000 Index. The downward

trend in spreads, which is so visible for the larger stocks, has not been as uniform for smaller

stocks.
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3.2.5  Quoted Russell 2000 bid-ask spreads relative to VIX since 2003

Median Russell 2000 Bid-Ask Spread
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Most spreads spiked up during the financial crisis becanse high volatility increases risks for
market makers. Dividing the reported spread by the VIX index of volatility shows that liquidity
adjusted for volatility has been dropping, VIX measures the implied volatility of $&P500 options
traded on the CBOE.
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3.3 Market depth increased since 2003

Median Displayed Depth at NBBO
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Market depth is an indicator of liquidity. This chart shows the median number of shares (bath bid
and offer) displayed at the NBBO in the exchanges and ECNs. We see a steady upward trend
over the last several years, an indicator of increased liquidity, Deeper markets imply lower price
impacts for investars.
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3.3.1  Displayed depth behind the NBBO since 2003
Median Displayed Depth Within Six
Cents of NBBO
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Depth increased substantially not just at the NBBO but also behind it. This chart shows the depth
of book for various groups of stocks such as the $&P 500 and the Russell 2000 at the NBBO as
well as within six cents of the NBBO.
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3.4 Market volatility Nuctuated

VIX Index of Volatility
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Volatility has always fluctuated in the U.S. equity markets, reflecting the changing levels of
uncertainty inthe overall economy. The 1930s and the early 1970s were periods of high
volatility. Volatility also increased during the recent financial crisis. The VIX index, which is
based on the implied volatility of S&P 500 options, was unusually low in 2006 but rose to record
levels in the fall of 2008, It has since fallen to more normal levels. Volatility for the market as a
whole is a poor measure for characterizing the impact of changes in market technology on the
trading of individual stocks, We thus need to comect for overall market volatility.



119

Mean S&P 500 Stock Volatility / VIX
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One simple way to correct for overall market volatility is to look that the total volatility of
individual stocks relative to the VIX. This chart displays the average actual monthly intraday
volatility of varions groups of the stocks divided by the VIX. This measure has fluctuated in
much the same range in recent years, indicating no overall increase in the volatility in excess of
the VIX.
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3.5 Retail commissions fell and remain low

Average Retail Commissions
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With small bid-ask spreads, commissions remain a significant component of total transactions
costs paid by retail investors, This chart shows the average commissions charged by three of the
largest online brokerage firms. Price competition intensified recently with prices dropping even
further in last few months.
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This chart from the American Association of Individual Investors documents the steep drop in
commissions among all the firms in its sample over the 27 years ending m 2007,
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3.6 Average fradesize fell

Average NYSE Trade Size

a00
800
700 \

A re—

400
300 Raens,
200

MNumber of shares
w
2

Jlan-04
May-04
Jan-05

May-05
Jan-06

May-06
Jan-07

Sep-04
Sep-05
Sep-06
May-07
Sep-07F
lan-08
May-08
Sep-08
lan-09
May-09
Sep-09

Source: NYSE-Euwronext, fyx.com

The average size of reported trades has fallen significantly i the last decade. Average trade size
onthe NYSE by the end of 2009 was approximately 300 shares, half of what it was five years
earlier. Traders have always chopped large orders into smaller ones to minimize market impact.
Automation and lower trading costs now allow traders to economically slice orders into even
smaller slices through what is known as “algorithmic” trading,
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3.7 Quote frequency increased
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This chart displays the average number of quote updates per minute for vanous groups of stocks.
The frequency of quote updates increased dramatically in recent years, with a spike during the
period of intense volanlity and volume associated with the recent financial crisis, The increasing
frequency of quote updates is consistent with higher trading volumes and the increased use of
algorithmic trading strategies that break large orders into many smaller ones.



124

3.8 Execution times fell

Market Order Execution Speed
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Increasing automation led to a market wide decrease in the speed of execution for small market
orders.
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3.9 Order cancellations relative to executions increased

Cancellation/ Execution Ratio
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The ratio of orders cancelled to orders executed more than tripled in recent years, from under 10
at the beginning of 2002 to over 30 by the end of 2009. This graph presents the ratio of order
cancellations per execution from NASDAQ ITCH data. Many trading strategies require the
cancellation of an order. For example, an electronic market maker who wants o update a quote
will first cancel the previous quote in the system. As trading volume increases and average trade
size decreases, one expects many more quote updates,
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3.10 Market shares at traditional markets fell
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Regulation NMS (2003) freed electronic trading platforms to compete with the NYSE.
Subsequently, new entrants gained significant market share. The NYSE market share of volume
inits listed stocks fell from 80% at the beginning of 2003 to 25% by the end of 2009, NASDAQ
matched share volume also increased, but it later fell as volume traded through new entrants such
as BATS and DirectEdpe increased. Thecther” category, which includes both intemalization by
dealers as well as “dark pool” trading systems, also increased.
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NASDAQ market share fell in recent years as other competitors gained ground. The old
NASDAQ did not actually match trades, but relied on a dealer network for order execution.
NASDAQ later added its own matching engine, SupetMontage, and acquired ECNs such as
INET.
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311 U.S. transactions costs are among the lowest in the world

Institutional Trading Costs
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ITG, Inc. regularly reviews institutional trading costs around the world. The above chart shows
that trading costs in the U.S. are among the lowest in the world. Care must be taken in using their
data, as ITG does not correct for differences in the sizes of companies in different markets.
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4. Classical Trading Problems and Their Traditional Solutions

Three problems complicate trading. First, and most obviously, buyers must find sellers and
sellers must find buyers. Second, traders are anxious not to trade with informed traders to avoid
the losses typically associated with such trades. Finally, traders seeking to execute large orders
must address several problems to ensure that they oblain the best prices for their trades. This
section describes these problems and discusses the market structures that traders traditionally
used to solve them. The following section discusses how recent advances in electronic

ications and information processing technologies have substantially changed trading

tices, and in particular, have provided i ive solutions to these probl

4.1 The search for liquidity

Trades result only when willing buyers and sellers can meet and negotiate terms. Traditionally,
traders came to exchanges where they or their brokers could locate one another and arrange
trades. By providing a common meeting place and time, exchanges greatly decreased the cost of
searching for liquidity.

Amanging trades at exchanges works well when buyers and sellers are both present. However,
when securities are infrequently traded, or when traders seek to trade much more size than is
typically available at an exchange, trading often moves away from traditional exchanges.

Finding a buyer or a seller in an infrequently traded security is often quite difficult. In such
securities, investors will ofien trade with dealers. Dealers have an advantage in these markets as
suppliers of liquidity because they often are more patient searchers than their clients. They also
may have an advantage if traders widely recognize that they specialize in trading such securities,
so that traders approach them when they want to trade. Since dealers generally are casy to find,

h

they can conduct their busi away from e 12

When traders seek to trade much more size than is typically available at an exchange, finding a
willing counterparty ofien is particularly difficult. If the desired trade size is not too large, a
block dealer might facilitate the transaction. But dealers ofien are not willing or able to amange
very large trades. To arrange such trades, traders seek the services of a block broker.

Block brokers specialize in knowing who would want to trade if presented with a suitable
opportunity. Often such traders are not even aware of their interest since many traders who
ultimately are willing to trade do not consider whether they would trade until asked. Economists
call such traders latent liquidity suppliers. Block brokers identify such traders by keeping track of
who owns large blocks of securities that they might sell and of who might be interested in
purchasing large blocks of securities. Of course, the information that they collect and
communicate rarely appears on exchange floors orin exchange trading systems. Many
investment banks run large off-exchange block brokerage operations, as do some firms that have
specialized in block brokerage, such as Jones Trading, whose operations were the original “dark
pools.”

Some information providers such as Autex offer svstems that allow traders to post indications of
interest (101) designed to help other large traders find them. An 101 is a message that effectively
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says, “I'm interested in buying XYZ—give me a call.” These messages are similar to those that
appear on Craigslist in the sense that they help direct people to potential matches. Like those on
Craigslist, they also can be potentially dangerous. Many brokers post [01s with the hope of
obtaining clients, many traders call upon I01s with the hope of identifying trading interest that
they can exploit, and many traders can post false 10Is with the hope of influencing the markets.
These problems ensure that the flow of I01s may not be particularly informative.

41 Informed trading

All traders would prefer to avoid trading with well-informed traders, who have superior
information about future price levels. They buy when they expect prices to rise and sell when
they expect prices to decline. Since well-informed traders are correct more often than not, they
tend to profit. Those traders who trade against them tend to lose when they buy, or lose the
opportunity to profit if they sell. Either way, they often will regret that they had traded.
Accordingly, traders iry to avoid trading with well-informed traders or on the side opposite from
which well-informed traders are trading.

Concems about informed trading make trading large blocks difficult. Most traders presume that
large traders are well informed because well-informed traders tend to trade large orders and
because large traders generally can afford the research necessary o become well informed.
Indeed, empirical findings show that large trades tend to reflect more information than small
trades. The risk of trading with a well-informed trader makes dealers and other traders wary of
filling the orders of large traders. Large traders thus must convince other traders that they are not
well informed to fill their orders at the best possible prices.

Dealers who know their clients well generally know who are well informed and who trade for
other reasons. The dealers tend to provide better prices to those traders whom they believe trade
for other reasons and try to aveid trading much, if at all, with well-informed traders.

When dealers do not know whether they are trading with informed traders, for example when
they trade with anonymous traders, they widen their spreads to recover from uninformed traders
what they lose on average to well-informed traders. Since traders transact anonymously at
exchanges, exchange bid-ask spreads depend on the degree to which informed traders participate
in the exchange markets,

Brokers who know their clients well also can help them obtain better prices by telling potential
counterparties that their clients are trading for reasons other than information. They stake their
reputations on the quality of this representation. If other traders suspect that the brokers have
been disingenuous, they will avoid trading with them in the future,

Although exchange floor brokers generally cannot tell other traders that their clients are well
informed, they can tell them they are not well informed. Those who honestly represent the nature
of their clients’ motives can obtain better prices for their uninformed clients,

Many dealers specialize in filling retail orders. Since retail traders are not as informed on average
as are institutional traders, dealers can offer better prices to them. To capture the benefits
associated with largely uninformed order flow, brokers preference (route) their retail orders to

pondent dealers, Best executi dards require that the dealers execute the orders at the
Mllonal Best Bid or Offer (NBBG) or at belter pncm and the brokers demand certain levels of
price impi t. Dealers receiving pref d orders often pay the brokers for the order
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flow. Since brokers cannot obtain these payments if they do not have retail orders, competition
forces the brokers to return much, if not all, of these payments to their clients in the form of lower
commissions or better services, both of which attract retail clients and their orders.

Many broker-dealers internalize their retail orders for the same reasons that brokers may
preference the orders to certain dealers. Acting as dealers, these broker-dealers often provide
price improvement to their customers. Trading this informed order flow can produce excess
dealing profits, especially if the NBBO reflects the costs of dealing to many well-informed
traders. However, since internalizing broker-dealers cannot obtain these payments if they do not
have retail orders, competition forces them to offer lower commissions or better services o attract
retail clients and their largely uninformed orders. In recent years, retail commissions of some
electronic brokers became very small.

The ability of dealers to price discriminate based upon their perception of how well informed
their clients are allows them to offer better execution to investors who they believe are not well
informed. When dealing was strictly face-to-face or phone-to-phone, dealers would quote
different prices based on their perception of the risks of trading with each client.

Dealers now trade over electronic systems. Many dealers continue to discriminate by offer better
prices and large quantities to those traders who they trust will not cause them losses. In many
cases, they do this by sending out actionable indications of interest. Lately, the SEC has become
concemned about I01s because they are not available to all traders.

If regulations required dealers to disclose firm quotes to all traders, uninformed investors would
be harmed. Dealers would widen their spreads and withdraw liquidity to take into account the
greater access to their quote by informed investors. Although the dealers could still discriminate
in favor of their less informed (mostly retail) clients by offering them improved prices, dealers
would not be able to attract their order flow by bidding aggressively with [0 directed only to
them (or their brokers), A prohibition on 101s in this context thus would have the unintended
consequence of reducing the relevant quote information available to less informed traders, and
thereby reduce price competition for their order flow.

43 Problems Associated with Large Traders

Large traders face—and cause—special trading problems. Other traders may front-run their
marketable orders or employ quote-matching strategies to extract option values from their
standing orders. Both strategies i their ir ion costs. In conirast, large traders try to
price discriminate among liquidity suppliers to reduce the costs of filling their orders. This
behavior causes liquidity suppliers to withdraw from the market.

Attempis to solve these problems account for much of the innovation in market structure. This
section introduces these problems and explains how traders traditionally solved them,

431 Front-running
Traders generally like 1o expose their orders to help traders on the other side locate them.
However, exposing orders produces undesirable , especially for large traders.

Traders who fill large orders often must move prices substantially to encourage other traders to
trade with them. These price concessions are especially large when other traders believe that the



132

large traders are well informed, but they may still be quite significant even when the large traders
are not informed.

Expectations of these price changes make filling large orders problematic. If other traders
become aware of a large buy order, some may immediately buy in front of the order in an effort
to profit from the expected price change. They likewise may sell in front of large sell orders.
Such trades increase the ultimate costs of filling large orders.

Also, traders who have posted limit orders or quotes will iry to cancel their orders and quotes if
they become aware that they could trade with large traders. They replace their orders and quotes
with new orders and quotes placed further from the market so that they do not lose as the large
traders put pressure on prices. If these trades can fade from the market, the large traders will pay
more to fill their orders,

Both problems—front-running by traders on the same side and fading by traders on the opposite
side make large traders very reluctant to disclose the sizes of their orders. Traders traditionally
address this problem by giving their orders to floor brokers and upstairs brokers who expose the
orders only to traders that the brokers trust will not front-run the large orders. However,
information leakage often occurs because brokers cannot effectively conceal their orders, even
assuming that they do not favor others.

Many buy-side traders believe that floor brokers are unable or unwilling to effectively conceal the
information in the orders entrusted to them. At best, the brokers simply cannot keep a straight
face. Atworst, the brokers may tip off others to gain other advantages. The clients try to identify
these problems by measuring their transaction costs to identify the quality of the service that they
obtain from their brokers. However, transaction costs are notoriously difficult fo measure, and
measurement is not useful if all brokers suffer the same failings. Accordingly, many buy-side
traders have enthusiastically supported innovative hidden order and dark pool trading systems
that address this problem.

432  Quote-matching

Large traders who expose their limit orders risk that other traders will employ a strategy called
quote-matching against them. The quote-matching strategy increases transaction costs for large
traders. An example can help introduce the quote-matching strategy. Suppose that a large trader
places a limit order to buy at 30. A clever trader who sees this order could immediately try to buy
ahead of it, perhaps by placing an order at 30 at another exchange, or by placing an order at a tick
better at the same exchange. 1f the clever trader’s order fills, the clever trader will have a
valuable position in the market. If prices subsequently rise, the trader will profit to the extent of
the rise. Butif values appear to be falling, perhaps because the prices of correlated stocks or
indices are falling, the clever trader will try to sell to the large trader at 30. If the clever trader
can trade faster than the large trader can revise or cancel his order, and faster than can other
traders competing to fill the large trader’s order, the clever trader can limit his losses. The clever
trader thus profits if prices rise, but loses little otherwise. The large trader has the opposite
position: If prices rise, he may fail to trade and wish that he had. If prices fall, he may trade and
wish that he had not. The profits that the clever trader makes are lost profit opportunities to the
large trader.
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The quote-matching strategy is profitable when very fast traders can extract option values from
limit orders, Orders have option values because they give other traders rights to trade at fixed
prices. For example, a standing limit sell order represents a call option struck at the limit price
granted to the market as whole. The first trader who wants to buy at the limit price exercises this
option.

Large traders traditionally have avoided quote-matching losses by limiting the exposure of their
orders. On floor-based exchanges, large traders trust their orders to floor brokers with the
understanding that the brokers will only display the orders to traders whom the brokers expect
will fill the orders and who the brokers trust will not front-run the orders. Off-floor brokers
likewise carefully manage the exposure of the orders entrusted to them.

Large traders who do not trust their brokers may break their orders into small pieces so that they
do not expose the whole order all at once. However, by breaking up their orders, they increase
the number of trades taking place on the same side of the market. Dealers and other traders who
see such trading pattems often conclude that well-informed traders are in the market, which
makes it difficult for the large traders to fill their orders at a low cost.

Concemns about the quote-matching problem have caused many buy-side traders to
enthusiastically support innovative trading svstems that help them solve this problem.

433 Price discrimination

Lange traders often try to break their lange orders into smaller picces so that can fill the first
pieces at the best available prices and then only fill the remaining sizes at inferior prices. Since
traders who offer liquidity are aware of this problem, they tend not to post much size at the best
quoted prices. Those who do post significant size too often fail 1o cam the price concessions that
large traders typically pay to fill an order.

Large traders may avoid this problem to some extent by using the services of block dealers or
brokers. These traders try to determine the full size of their large clients’ orders so that they can
properdy price them. They keep their clients honest by paying close attention to their clients’
subsequent trades and by refusing to arrange trades again for clients who prove to be dishonest.
Those traders who can credibly convince others that they will not price discriminate often obtain
better average prices for their orders than they would if they tried to price discriminate,
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5. Innovative Solutions to the Classical Trading Problems

New communications and computing technologies have allowed exchanges, brokers, dealers, and
alternative trading systems to create innovative solutions to the traditional trading problems
described above.

51 Order routing to exchanges

Perhaps most notably, innovations in electronic communications and computing technologies
have greatly reduced the costs of searching for liquidity at exchanges and in other trading
syslems,

The first benefit that new technologies provided was remote aceess. Traders who were far from
an exchange could quickly send their orders to the exchange over telegraphs, then telephones, and
now over computer linkages. These communications technologies have allowed investors off the
floor of an exchange to easily participate in the search for liquidity and quickly leamn about
executions of their orders.,

The introduction of ticker tapes, and later quotation feeds, allowed remote traders to determine
whether brokers and dealers were handling their orders fairly on the floors of the exchanges to
which they routed their orders. With this information, traders could send orders to distant
exchanges without worrying too much about being cheated.

These advances in municati hnologies substantially decreased the number of
exchanges as investors increasingly sent their orders to larger markets where the probability of
finding contra-side interest was greatest. T tion costs d d and trading vol

increased as buyers and sellers could more easily find each other by sending orders to brokers and
dealers on exchange floors. Order flows consolidated substantially to the point that exchanges
such as the New York Stock Exchange and the American Stock Exchange obtained market shares
of 90 percent or more in their listed securities. Regional exchanges merged to form larger
exchanges, but never competed very successfully. Many small exchanges failed.

As information technologies continued to improve, consolidated quote feeds mandated by the
SEC and sold by various data venders allowed remote traders to know almost instantly the quotes
posted by exchange specialists, and later, all order sizes at the best bid and offer. With these
feeds, traders could easily determine which markets posted the best current trading opportunities.

At first glance, the availability of these quote feeds should have promoted competition from
secondary exchanges because traders could easily route their orders to the best trading
opportunities, However, these feeds did not adequately represent all relevant information about
trading opportunitis at an exchange, and in particular, at the dominant exchanges. Quote
information was incomplete in two respects. First, only the best bid and offer were reported
whereas traders on the floor of an exchange often could see trading interest behind the best prices.
Second, many traders did not post orders that the exchange could disseminate. Instzad, for
reasons discussed in the previous section, larger traders typically gave their orders to floor
brokers who revealed them to other traders on the floor of the exchange on a selective basis. Asa
result, for most traders searching for liquidity, the primary exchanges remained the destinations
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of choice as those exchanges continued to be the most productive places to search for counter-
parties.

The SEC designed the ITS order routing systems to connect exchanges in the National Market
System (NMS) to each other. In conjunction with a rule prohibiting trading through the quotes of
a NMS exchange, the ITS svstem was supposed to facilitate the search for best price while
promoting competition among exchanges. In practice, the system did not meet its objectives
because it operated too slowly (operators entered orders manually) and because specialist dealers
receiving orders did not have to respond immediately. These problems with the ITS system
ensured that most traders continued to route their orders to the primary listing markets.

In the OTC markets where unlisted securities traded, dealers would contact cach other over the
phone when they wanted to trade with each other. The NASD created NASDAQ as an automated
quotation system to help the dealers identify who was offering the best price. Ower time this
system eventually evolved to become an exchange system that maintained order books and
automatically executed trades.

51 ECNs
Innovative brokerage systems such as Instinet and Island created altemative trading systems
called El ic C ication N ks (“ECNs") to collect and match their client orders

automatically, The ECNs initially did not take much trade from the primary listed markets
because too much order information in these floor-based markets remained on the floor. Traders
were unwilling to trade in the electronic systems because more trading opportunities were
available on the floor. Without traders posting orders in these systems, the systems never became
liquid and therefore never posed any significant challenges to the traditional listing exchanges
until Regulation NMS became effective.

Best execution standards that prevented brokers from arranging or accepting trades at prices

inferior to those quoted in the National Market System also limited the ECN growth in listed
securities. These restrictions prevented them from trading through quoted prices at the floor-
based exchanges.

As a purely electronic system, NASDAQ was always a fast system, and latency (the amount of
time needed to respond to a message) decreased substantially with technological innovations in
communications networks and in processing systems. The low latency allowed traders to submit
marketable orders and quickly receive confirmation that their orders executed. Low latency also
allowed the traders to submit order cancellation instructions and quickly receive confirmation that
their orders were cancelled or already had been filled.

The low latency in NASDAQ allowed the ECNs o compete very successfully in NASDAQ-listed
stocks. The ECNs solicited order flow for their systems by making the following proposition to
their brokerage clients: If you post an order with us, we will post a copy of that order in the
NASDAQ) quote montage. 1f the order executes at NASDAQ), vou will obtain the execution.
While the order is sitting at NASDAQ, if an incoming marketable order arrives in our system, we
will hold the marketable order, cancel the standing NASDAQ order, and then fill your order. If
we arrange the trade for you, we will charge you less than other NASDAQ dealers.
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This proposition ensured that brokers would obtain the benefit of any liquidity offered in the
NASDAQ) svstem, while still posting orders in the ECN. The ECN could offer this proposition
only because it could cancel and confirm cancelation of its NASDAQ quote very quickly.
Without that facility, the ECN could not hold up the execution of the incoming marketable order.
With this facility in place, trading in the ECNs grew very substantially in NASDAGQ-listed stocks.

Likewise, the low latency of the NASDAQ system allowed ECNs to accept orders that were not
marketable in their systems, but which were marketable against other NASDAQ dealer’s quotes.
They submitted these orders through NASDAQ), received quick confirmations of their executions,
and then continued to process any remaining size in their systems if possible. The ECNs thus
were able to avoid trading through the NASDAQ quotes, while conducting their operations.

The ECNs could not offer these facilities for listed stocks because they could not quickly obtain
confirmed executions and order cancellations from the floor-based exchanges where latency was
often greater than 15 seconds. Their slow floor markets of the primary listing ¢xchanges thus
protected them from ECN competition. To obey the trade through rules, the ECNs would have
had to halt their system while waiting for the NYSE floor to respond to their orders.

53 Hidden order size

To help protect order flow information, many exchanges and ECNs created hidden order
facilities, These facilities allow traders to submit orders to their exccution systems that limit the
exposure of their sizes. Depending on the order type, traders may completely hide size (hidden
orders), partially reveal size (reserve orders), or reveal size in whole or part at prices away from
the market (discretionary orders). Traders use these orders to offer liquidity without revealing
information about the full sizes of their orders. They thereby hope to avoid front-running and
quote-matching problems.

Traders who seek liquidity discover hidden order sizes at a given price by submitting orders to
trade at that price. If hidden size is present, a larger trade will result than displayed quantities
would indicate. The price of discovering the hidden size is a binding commitment to trade with
it

Although these systems only reveal hidden size to the extent of the size of the marketable orders,
some proprietary traders “ping” the market repeatedly with small orders to discover whether
hidden sizes are present. They can only be sure about the size that they discover, but they often
infer additional size when their orders repeatedly fill. At some exchanges and dark pools, large
traders who want to prevent such discoveries of their orders can place minimum fill quantities
restrictions on their orders. The availability of such restrictions obviates regulations that might
prevent pinging,

Large traders who seek liquidity generally are as unwilling to display their searches, as are the
large traders whose hidden orders they seek. To prevent discovery of the remaining sizes of their
orders, large traders submil immediate or cancel orders (10C) when seeking hidden liquidity.

10C orders are by far the most commonly submitted orders. Brokers use them to sweep across
trading venues at progressively more aggressive prices to discover hidden liquidity. Most do not
execute, but those that do provide executions at improved prices and augmented sizes. These
tactics are feasible because latency al many exchange trading systems is now under a millisecond.
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54 Alternative trading systems for large block traders (dark pools)

Brokers and others have developed many altemative trading svstems to help large traders arrange
trades and enhance liquidity provision, while protecting these traders from front-running and
quote-matching problems that arise when information about their orders is widely known. Large
traders are anxious to protect the intellectual property and privacy of their trading plans. Ina
trading floor context, these traders previously used floor brokers who worked their orders based
on their experience. Now many large traders use dark pools instead. Space constraints prohibit
description of all of these systems, or even all of the most significant of these systems. Here we
discuss two of the most innovative systems.

541 POSIT

Brokers created alternative trading systems specifically designed to solve search problems for
large traders. The first such system that enjoyed wide popularity was POSIT. POSIT conducts a
call market that appeals to large traders who do not wish o expose their orders to the market.
Traders submit orders to POSIT, which does not display the orders to anvone. At the time of the
call, POSIT matches the buy orders to the sell orders. Generally, all orders on the side with the
smaller total size are filled. The orders on the other side are filled on a pro-rata basis. Once so
matched, the trades take place at the midpoint of the bid and ask quotes at the primary listing
market for the security.

Since many POSIT orders are extremely large, very large order imbalances are common when
one side is present, but the other is not. Since the POSIT order imbalance is not displayed,
imbalances in POSIT cannot attract balancing size. Accordingly, most POSIT calls trade only a
small fraction of the total order size submitted.

Despite the low fill probability, buy-side traders use POSIT because the prices for the trades that
they do obtain are very favorable. When large traders meet on opposite sides in POSIT, they both
obtain executions with no price impact that are much better than they would otherwise expect to
obtain if they traded in the market. By calling traders to a single point in time, the POSIT market
increases the probability that both sides will be present. Moreover, they obtain this service
without revealing information about their orders to the market. In particular, their orders are not
revealed when they fail o trade.

The POSIT system is not perfect, however. Traders whose orders fill partially can estimate the
total size submitted on their side of the market from knowing the total POSIT fill, which is public
information, and the portion of their order that filled, which only they and other participants on
their side know. Buy-side traders are aware of the leakage of this information and many use other
altemnative trading systems, at least in part, due to concerns about this issue.

542 Liquidnet

Liquidnet is another innovative alternative trading system that large buy-side traders use widely,
allow Liquidnet's computers to see the orders in their order management systems.
These are the orders that the portfolio managers give to their buy-side traders to fill. The buy-
side traders then try to fill these orders by negotiating with dealers or by submitting orders to
block brokers, to exchanges, or to alternative trading systems. When Liquidnet sees that a buyer
and a seller are both interested in the same security, it sends a message to the two buy-side traders
that indicates that they may be able to arrange a trade. The message does not reveal trader

P
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identities. The traders then negotiate with cach other to amive at a price and size for their trade.
The resulting trades are often very large.

To help guard the order information, Liquidnet rates traders by their propensity to conclude deals
suggested to them. To avoid front-running and quote-matching problems, traders can indicate
that they do not want information about their orders to be shared with traders who have low
completion rates. Liquidnet thus ensures that only traders who have a high probability of
arranging trades obtain information about future trades.

Liquidnet also allows clients to indicate traders and classes of traders with whom they do not to
want to trade. For example, clients generally do not want to trade with traders that they perceive
10 be better informed than themselves.

543 Dark pools and retail orders

Many brokers have amranged to pass marketable order flow through dark pools with the hope of
obtaining better executions than they would if they were sent to other venues. Institutional
traders generally welcome the opportunity to trade with retail order flow because retail traders are
largely uninformed. If they trade, the retail traders obtain better executions and the institutional
traders obtain more size. Using dark pools benefits both sides, but not informed traders who
these pools try to exclude.

55  Indications of interest and actionable indications of interest

Dark pools only work when traders are willing to express their interests in trading as orders and
then make those orders available to the altemnative trading system. If only one side to a potential
trade expresses ils interest as an order, no trades can be arranged or proposed.

Traders sometimes can attract contra-side interest by showing that a trading opportunity is
available. Traders thus have an interest in displaying their orders because such displays may
attract other orders. However, as noted above, order display can often lead to front-running and
quote-matching problems.

An 101 represents a middle strategy in the search for liquidity between displaying an order and
hiding an order. Since 101s are not firm, traders who might try to exploit the information in them
may find that the order is not available to them.

101s are most valuable when they are displayed by traders widely recognized to be reliable, and
when they are received only by traders who will not engage in exploitive trading strategies.

When an 101 truly represents a real opportunity to trade, and when the recipient can be trusted not
to exploit the information, both traders have an interest in ensuring that they can act upon the 101
al minimum cost to produce a trade,

To this end, many dark pools have systems for disseminating actionable 101s to trustworthy
enlities. These actionable 101s inform the entity that a trade is possible. For example, a retail
broker may receive an [01 from a dark pool. Ifthe broker has an order that would help fill the
interest, the broker then could route to the dark pool and obtain a better execution at lower cost
for its client,
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Without actionable 10Is, the broker would have to use an I0C order to probe the dark pol for
liquidity when looking to fill an order. Since such probes usually produce fruitless resuls and
thereby waste time while in flight, brokers may choose not to probe the dark pool when trying to
fill their orders. Aliernatively, they may only probe the pool late in their sweep sequences so that
they can probe first other trading venues that generally produce better results.

The actionable [O] differs from a firm quote because dark pools offer them only to certain market
participants based on the degree to which they trust them not to exploit the information that they
convey. Firm quotes that are displaved to all traders are much riskier.

Dealers also publish actionable I0[s to brokers for whom they are willing to fill their clients®
orders. These brokers typically represent traders whose orders the dealers do not fear, either
because the traders are uninformed, or because the dealers are confident that they can layoff their
positions before the information in an informed traders onder moves the market. The actionable
101 allows the dealer to advise the broker that liquidity is available so that the broker can quickly
route 1o it if it rep the best available trading opportunity.

As noted above, the actionable 101 allows the dealer to offer better prices and more size to certain
clients. While this discrimination against well-informed traders might seem to be unfair,
allowing it lowers transaction costs for retail clients and many institutional investors, If

gulations | ted the use of actionable I01s, dealers would offer less liquidity as they faced
greater losses from being picked off by informed traders. Banning the use of actionable 101s by
dealers would much more likely di ¢ liquidity provision than dramatically i their
us¢ of firm quotes.

A continuum of investors trade in our marketplace, ranging from well informed to uninformed.
The use of a range of order types by those prepared to commit capital to liquidity provision
enhances the liquidity process by allowing them to risk their capital when they want to and avoid
doing so otherwise,

The use of actionable 101s reflects the evolving nature of trading technology. They allow dealers
to efficiently communicate with potential customers and for the customers to respond. Although

other traders do not share the same opportunitics, post-trade reporting requirements ensure that all
traders share in the information produced in trades arising from actionable 101s.

56 Algorithms

To avoid displaying information about the full sizes of their orders, large traders often break their
trades into smaller pieces to fill them over time. This trading strategy also allows markets to
recover over time from the effects of order imbalances so that the price impacts of large orders
may be reduced, Practitioners call sirategies for breaking up orders and for submitting them to
markets algorithms.

Algorithms differ according to whether they offer liquidity or take it. Many do both. For
example, some algorithms immediately take liquidity upon starting up. They then post limit
arders to obtain better fill prices. While posting liquidity, they may often cancel their orders to
obfuscate their presence and thereby frustrate traders who would try to exploit information in
their orders. As a trader-imposed deadline approaches, the algorithm may then take liquidity, if
necessary, to finish filling the order.
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Computerized irading systems implement algorithms based on information available to them
from trade and quotation feeds. Many algorithmic strategies are based on substantial statistical
analyses into how orders execute on average and in specific situations.

Algorithmic trading has substantially reduced workloads for buy-side traders and for the brokers
who serve them. Although the costs of developing and maintaining algorithms are high, the cost
savings from using them ofien greatly cheapen the overall costs of trading, especially for routine
trades.

57  Proprietary trading

By providing very fast and incxpensive svstems, today's electronic markets allow nontraditional
dealers to offer liquidity using electronic proprietary trading systems. These traders use various
high frequency trading sirategies to provide liquidity. They could act as dealers who commit
capital to connect buyers to sellers who arrive at different times, or they could act as arbitrageurs
who connect buyers in one market to sellers in another correlated market.

These electronic proprietary traders have substantial advantages over traditional dealers who
cannot see as much information, process as much information, or react as quickly to new

formation as can computers. As they competed with traditional dealers and with each other,
they substantially decreased bid-ask spreads while making prices more informative and more
resilient to transitory displ ts caused by unexpected demands for liquidity.
58  Co-location

When many traders seek to take advantage of the same trading opportunities, the fastest traders
are the most successful. Accordingly, algonithmic traders and proprietary traders seek every
speed advantage that they can obtain. They try to employ the fastest computers, write the fastest
software, and obtain market data before others, often through direct links to exchanges.
Communications latencies are due to time lost as messages travel at the speed of light and to
delays caused by passing messages through routers. To speed their communications, high
frequency traders co-locate their servers as close as possible to the exchange servers that produce
market information and collect orders,

Co-location is no different than the traditional practice of locating brokerage firms close to the
stock exchange to reduce the time and expense of filling an order. If the practice of co-location
were banned, traders would merely seek to locate their servers in the closest piece of real estate to
the exchange data centers, with far less oversight than is possible within the exchange data
centers.

59  Effects on listed exchanges

Combined efficiencies from high frequency proprietary trading and from the operation of the
low-cost electronic ECNs substantially decreased the costs of trading NASDAQ stocks.
Practitioners and regulators observed similar decreases in transaction costs in Canada, Europe,
and Asia, where different regulatory envi allowed electronic exchanges to flounsh
carlier than in the United States.

In response to these observations, regulators at the SEC adopted Regulation NMS in 2003, That
regulation removed the ITS trade-through rule and substituted a rule that prohibited trade-
hroughs of el ically ible quotes. As a result, floor-based trading systems lost their
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primacy to electronic systems. The listed exchanges (NYSE and AMEX) started to offer
electronic trading, but their systems were foo slow and too expensive, and they quickly loss
market share to faster electronic competitors. At the same time, floor brokerage at the listed
exchanges has become less important as buy-side traders increasingly use dark pools to arrange
their trades with less information leakage. As illustrated carlier, the New York Stock Exchange
now only trades 25% of the volume in its listed stocks.
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6. Market Performance during the Panic of 2008

The financial markets experienced a severe financial crisis in 2008. During this period, equity
trading systems handled the extreme volatility and volumes without system problems. Their
performance stands in sharp contrast to the system problems experienced during the Crash of
1987, which led 1o serious delays in executing orders. The trading systems then used could not,
or would not, handle the trading volume. For example, the printers that generated order tickets on
the NYSE floor could not print out the orders fast enough, and NASDAQ market makers would
not pick up the phone. These glitches in the trading system added to confusion and uncertainty, as
investors could not be certain of the status of their orders or of current market conditions.”

Some commentators would like to blame the recent drop in stock prices on short selling or other
practices in the equity market such as computerized trading. We believe that stock prices fell for
fundamental reasons as investors began to recognize the extent of valuation and risk management
problems on various balance sheets. Indeed, the approximately 50% drop in equity prices is
comparable to the experience of other recessions such as in 1974 and 2001, at which times no
significant concems were expressed about short selling or computerized trading.

We note that short sellers and computerized traders did not induce lenders to make loans to
millions of borrowers who could not pay them back. Short sellers did not package those loans
into securities that were then sold to investors, nor did short sellers get the rating agencies to
stamp AAA on securities that should not have been rated AAA. Neither did computerized traders
force entities such as Fannic Mae, Freddie Mac, or Lehman Brothers to purchase tens of billions
of dollars worth of what were later called “toxic” securities.

Concems over short selling led to various restrictions on the practice in the U.S. and other
markets during the panic in 2008. Beber and Pagano, among others, have analyzed these
restrictions and found that they were detrimental to market liquidity and failed to support market
prices.’ These findings are reasonable because much, if not the majority, of short selling does not
consist of directional bets on the value of a security. Instead, short selling helps markets operate
more smoothly in areas such as market making, arbitrage, and statistical arbitrage. Categorical
restrictions on short selling do more to reduce such beneficial short selling than to prevent any
alleged abusive short selling.

Restrictions on short selling also frustrate the trading of well-informed traders who recognize that
companies are overvalued. Overvaluation generally is a more serious problem in public markets
than is undervaluation. When securities are overvalued, capital gets wasted as companies sell
securities to fund poor projects, and investors lose money when prices fall. When securities are
undervalued, companies ofien find capital from other sources, and long-term investors do not
experience losses if they hold until prices regain their true values.

* For mare information on the Crash of 1957, see Presidential Task Force on Market Mechanimns, 1958, Report of the
Presidential Task Force on Market Mechanisms, Nicholas Brady (Chairman), U8, Goverrament Printing Office.

* See Buber, Alessaniro and Pagano, Marco, Shors-Selling Bans Arownd the Worid: Evidence from the 2007-09 Crisis
(November 2009). CEPR Discuzsion Paper No. DP7537. Available at SSRN: fittp: Vssm com/ahstracr=1533163 See
alsa Kolasinski, Adam C. Reed Admw V. and Thornock, Jacob R, Profibitions versus Constraints: The 2005 Short
Sales Regulations (October 5, 2009). 4FA 2010 Alanta Meettngs Paper. Available ar SSRN:

htp:ssn. com/abstracs=1365037,
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7. Comparison with Other Markets
No ¢xamination of the U.S. equity market would be complete without a comparison with markets
in other financial instruments and with other equity markets around the world.

7.1 Other equity markets

The U.5. equity market is characterized by its open architecture, which makes it easy for those
with innovative ideas to enter the market. This infense competition has led to a dramatic fall in
execution costs. Many other countries are behind the United States; especially those that
accepted exchange monopolies. Europe has moved quickly toward a competitive exchange
structure, and many of the same trends of declining legacy exchange market share seen in the
1.5, are visible there as well. However, trade reporting in Europe generally lags behind the
United States, and no equivalent official NBBO exists there, We note once more the ITG results
that show U.S, transactions costs are among the lowest in the world.

7.2 Other financial markets: U.S. fixed Income

In the U.S. fixed income world, no definitive source for price information exists that is
comparable to the National Best Bid and Offer (NBBO) and last sale for equities. Brokerage
firms typically trade as principals against their retail customers, and retail customers often cannot
casily determine the quality of their executions.

For example, U.S. Treasury bonds are considered to be among the safest and most liquid
securities in the world. Treasury bonds have characteristics that should make their transactions
cost among the lowest in the world: huge trading volumes, large supply, and virtually no traders
who possess better information than the dealers. Published quotations in the Wall Street
Journal's online edition typically show institutional spreads of about 1/32nd of 1%, about 3 basis
points. Yet retail investors typically face much wider spreads, on top of which they pay
commissions as well. For example, a recent online retail quote for the November 2039 4.375%
long bond from one of the largest brokerage firms was 97.30 bid and 98.75 offered, or a bid-ask
spread of 145 basis points (1.45%) of the bond's par value. In conirast, the bid-ask spread on a
Treasury ETF such as the iShares Barclays 20+ Year Treasury Bond (TLT) is typically only one
or iwo cents on a $92 stock, or around one or two basis points. 1t is clear that the present U5,
equity markets deliver far lower trading costs to retail investors than do the fixed-income
markets,

41
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8. Recommendations for SEC Rulemaking

8.1  Make-or-take pricing

Make-or-take pricing has significantly distorted trading in the National Market System in which
best execution standards and mandated order routing determine execution venues and execution
prices. The distortions arise because orders are priced on different bases in different markets.
The problem is large and growing larger as bid-ask spreads and commissions decrease. It has
distorted order routing decisions, aggravated agency problems among brokers and their clients,
unleveled the playing field among dealers and exchange trading systems, produced fraudulent
trades, and produced quoted spreads that do not represent actual trading costs.

In the make-or-take pricing model, exchanges (and some altemative trading systems) charge an
access fee for executing marketable orders that fill against (fake) standing orders and provides a
liquidity rebate for executed standing orders that make markets. The difference between the
access fee and the liquidity rebate is the net fee that the make-or-take exchanges eam for
arranging trades. In contrast, exchanges that charge a transaction fee for arranging trades simply
charge the buyer, the seller, or the member trader a fee for d trades, The ion fee
and the net fee eamed by make-or-take exchanges are of similar magnitudes so that access fees
are generally greater than transaction fees. (On rare occasions, the relationship has been inverted
when an exchange runs a promotion.)

At first glance, the make-or-take pricing model appears attractive because it seems to reward
makers for good behavior—offering liquidity. To cam the liquidity rebate, makers tend to
compete to offer better prices, which reduces bid-ask spreads on average. However, in
competitive markets, the access fee offsets the narower average quoted spreads so that takers are
no better or worse off on average. Likewise, the liquidity rebate offsets the narrower quoted
spreads so that makers also are no better or worse off on average. The actual economic bid-ask
spread at these exchanges is the quoted bid-ask spread plus twice the access fee. (This sum is the
total cost of simultancously buying and selling using marketable orders.) In competitive markets,
the actual spread will not depend on how high the access fees and liquidity rebates are, so long as
the difference between them is constant. Traders simply adjust their quoted prices so that the net
prices that they pay or receive are the same on average. The make-or-take pricing model thus
would appear to accomplish nothing besides reducing quoted spreads and thereby obfuscating
trug economic spreads, which are the net spreads inclusive of the access fees and liquidity
rebates.” The obfuscation makes it more difficult for traders to recognize the true costs of their
trading.

The obfuscation problem may be best understood by considering its analog in retail commerce
conducted over the Intemet, Some retailers quote low prices for their products so that search
engines rank their offers high. They then charge high shipping and handling fees so that their net
prices are as high as or higher than their competitors. Variation in shipping and handling fees that
is unrelated to actual costs creates substantial price confusion and can lead to poor decisions by

* In some markets, the minimim price variation—the tick size—sets a binding floor on the bid-ask spread. In those
markess, makers offer more size at make-or-fake exchanges than they would af traditional transaction fee exchanges to
increase the probabiltty that ar order will be routed to them. The additional size will expose them to greater losses to
infarmation sraders, ard the greater losses offvet the liquidity rebates that they abiatn.
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uninformed shoppers. Some Internet search engines attempt to solve this problem by ranking
offers by net price rather than quoted price.

Unfortunately, make-or-take pricing has effects on order routing decisions that are substantially
more significant than simple obfuscation of true spreads. Brokers make most order routing
decisions based on the quoted prices that their clients will receive, and not the true net prices of
the trades. They typically route customer limit orders that they cannot immediately exccute to
make-or-take exchanges where the broker will receive a rebate—which usually is not passed on
to the customer—for the order execution. They route marketable orders to exchanges, and
alternative trading systems if they have the same prices, but do not charge access fees. They also
may route marketable orders to internalizing dealers who promise to fill orders at the National
Best Bid or Offer (NBBO).

These routing decisions ensure that makers at make-or-fake exchanges receive later executions
than they otherwise would receive. Al a given price, the standing orders of such makers execute
only after no size remains at that price at venues that do not charge access fees. Since brokers
route marketable retail orders to intemalizing dealers to avoid access fees, the traders who pay the
aceess fees at make-or-take exchanges typically are proprictary and institutional traders whose
orders internalizing dealers will not accept. These traders tend to be well-informed traders. The
retail orders routed to make-or-take exchanges thus always execute when prices move against
them, but they may not execute as often as they would otherwise execute when prices move in
their favor, The problem results because retail customers usually do not receive the liquidity
rebates, and because standards for best rep ion of limit orders are primitive in comparison
to standards for best execution of marketable orders.

Make-or-take pricing also affects the competition between internalizing dealers and exchanges.
Best execution principles require that dealers who intemalize retail order flow match the National
Best Bid or Offer (NBBO) when trading. The artificially decreased quoted bid-ask spreads that
result when make-or-take pricing hurt internalizing dealers because they must trade at tighter
spreads on average, but they cannot charge access fees to their customers, and they do not receive
liquidity rebates when they trade. As a result, this pricing model ensures that infemalizing
dealers compete at a disadvantage with make-or-take exchanges. The problem is exacerbated by
the fact that make-or-take pricing distorts brokerage order routing decisions so that internalizing
dealers fill most retail orders,

The make-or-take pricing model forces dealers into organized markets where they can receive
liquidity rebates. Unfortunately, they cannot provide betier prices on a selective basis to largely
uninformed retail traders in such markets as they can and do when filling retail order flows.

Make-or-take pricing also affects the competition between the make-or-take exchanges and the
transaction fee exchanges. Regulation NMS trade-through rules require that exchanges must
route marketable orders to other exchanges that provide better prices. When the other exchanges
are make-or-take exchanges, the routing exchange must pay the destination exchange the access
fee. Some exchanges absorb the loss while others pass the access fee along to their customers.
Those that accept the loss clearly are hurt, M , they are exposed to cust who
strategically route orders through them to avoid the take fee. Those exchanges that pass the fee
along to their customers force their customers to pay fees that they generally do not expect and
could only avoid by adding immediate-or-cancel i ions fo their orders.
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To avoid these problems, many exchanges have created flash trading facilities. These facilities
help them find traders who are willing to match or improve the prices at the make-or-take
exchanges, so that the transaction fee exchange can retain the execution and thereby avoid the
access fee. In this sense, flash trading can be viewed as a way to limil the “unintended
consequences” of the “make-or-take” pricing framework under the current regulatory system.

The distortions induced by make-or-fake pricing perhaps are illustrated best with an explanation
of how prupmlarv traders can exploit — and we understand are exploiting — the current market

a proprietary trader can post orders at a make-or-take exchange and receive a
liquidity rebate of 0.3 cents/share when their standing orders execute. Suppose further that they
can trade through one of several Intemet brokers that allow their customers to irade unlimited size
at a commission of $9.99 per trade. To exploit the make-or-take problem, the proprietary trader
will post an aggressively priced buy (or sell) order at the make-or-take exchange in a low price
stock for which the bid-ask spread is wider than the minimum price variation, and thereby
improve the NBBO in that stock. The trader then immediately will submit a marketable sell (or
buy) order at the same price to the Internet broker. If the Internet broker routes the order to the
make-or-take exchange, the liquidity rebate will be greater than the $9.99 if the trade is for more
the 3330 shares. If the order is sufficiently large, the proprietary trader will profit and the broker
will lose the take fee. Alternatively, if the Internet broker routes the order to an intemalizing
dealer, the intenalizing dealer will fill the order at the NBBO and then very likely immediately
cover his position by taking the order at the make-or-lake exchange for his own account. Again,
the proprietary trader will profit (if the order is sufficiently large) and the dealer will lose the take
fee. Brokers tell us that they believe this abuse is already taking place. Although trading this
strategy is potentially illegal, clever traders certainly would be able to accomplish its objective
through the coordinated use of seemingly unrelated ts. Altematively, Incorporation of a
slight modification of this strategy into an otherwise profitable proprietary dealing strategy
substantially increases the profits that could be made.

The make-or-take pricing problem is growing larger as bid-ask spreads and commissions
decrease. When Regulation NMS limited access fies to 0.3 cents per share, spreads, commission,
and dealer trading profits per share were much larger than they are presently. The growth of
electronic trading, better order routing systems, and proprictary trading has substantially
decreased spreads commissions and per share dealer profits, while substantially increasing trading
volumes, The constant access fee consequently has become a relatively larger determinant of
routing decisions, and ultimately of iransaction costs.

The SEC could solve these make-or-take problems by requiring that all brokers pass through
access fees and liquidity rebates to their clients. Presently, some brokers do this voluntarily or
upon request by their clients. However, the practice is complex and therefore confusing to most
customers, Most retail brokers provide single fee commissions because this single fee pricing
appeals most fo their customers.

We recommend that the SEC require that all brokers pass through the fees and liquidity rebates to
their clients. Doing so would ensure that the customers receive and pay the actual net prices
associated with filling their orders. The SEC also should clearly indicate that the principles of
best execution apply to net prices and not to quoted prices. These changes would ensure that
brokers route all orders to best serve their clients, rather than to enrich themselves. With these
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changes, we expect that make-or-take exchanges would quickly change to transaction fee
exchanges so that litlle confusion would actually result.

Altematively, we recommend that the SEC eliminate access fees. This change would offer a
common pricing standard for exchange services and thereby ensure that price quotes are
comparable across exchanges.

The elimination of access fees would also cause securities markets 1o conform to common agency
law. Common law generally prevents agents from collecting fees from people seeking to do
business with their clients. Such fees are prohibited because they inevitably reduce the value of
the business that the clients receive. Oddly, these fees have been accepted in securities markets
where exchanges act as agents for the traders that post orders on their books and where brokers
act as agents for their clients. Exchanges should not be allowed to require that traders pay them
to trade with their clients; neither should brokers be allowed to receive liquidity rebates for
routing client limit orders to make-or-lake exchanges. In other contexts, these payments would
be recognized as illegal kickbacks.

8.1  Naked sponsored access

Proprictary high frequency trading can expose markets to systemic risks if an electronic trader’s
trading system submits orders that lead fo trades that the trader cannot settle. Such settlement
failures may arise when a programming error or an unanticipated response to erroncous data
causes a trading system to go out of control and issue unintended orders. Settlement failures may
also arise when traders who know that they are bankrupt continue to trade with the hope that
subsequent events may reverse their fortunes before anyone becomes aware of their financial
problems.

The trades that result in either of these events can be very costly to other traders when they fail 1o
settle. The failures may result because the exchange breaks (nullifies) the trades, or because the
initiating trader is financially unable to settle the trades. Both processes are disruptive at best,
and often quite costly to other traders.

Exchanges generally break trades if the trades obviously were mistakenly ordered. The contra-
side traders whose trades occurred at unreasonably high or low prices are disappointed, but they
can hardly be surprised when they learn their trades tumed out to be too good to be true. The
costs of broken orders are incurred by traders who rationally believed that their trades were good
and relied upon their confirmations. For example, brokers representing customers to whom they
have already reported the trades must cither break the trades with their customers or make the
trades good on their own accounts. In either event, the brokers lose through degradation in their
client relationships or through trading losses that they must place in their error accounts,

Other losses from broken trades arise when traders arrange related trades before learning that the
broken trades will be broken. For example, following the sale of one stock, proprietary traders

ly buy a corelated stock to responsibly manage their portfolio risks. When the first trade
is broken, they are still lefi with the second trade, which will become un-hedged. If prices in the
second security have changed to their disadvantage, they will lose. Since the second security is
correlated with the first security, any reversal in the price of the first secunity will likely also
appear in the second security so that the proprietary trader will far more likely realize a loss rather
than a gain in the second position. When exchanges break trades to reverse emors, they make

15
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good on trading losses in related securitics. The risk of such events thus is systemic. These
considerations make exchanges and other regulators very reluctant to break trades.

Similar problems arise when trader are financially unable to settle their trades. In that case, the
trader’s broker must settle the trades. Any losses that the broker suffers are due to the broker’s
failure to adequately monitor and regulate the client’s trading. If the broker lacks the capital to
settle the trades, the trades must be settled by the clearing member through whom the broker
clears trades. Any losses that the clearing member suffers are due to the clearing member's
failure to adequately monitor and regulate the introducing broker's business practices and
customer's trading. If the cleaning member lacks the capital to setile the trades, the cleaninghouse
must settle the trade, which imposes a cost upon all other clearing members. Aside from creating
substantial disruption, the failure of brokers, clearing members, and potentially clearinghouse
may cause many other problems as these enfities are all bound together through various
contractual relationships that may fail in the event of a bankruptcy.

To avoid these problems, governmental regulators, clearinghouses, clearing members, and
brokers impose capital requirements designed to ensure that those responsible for settling trades
can do so. They also oversee and regulate the trades of those traders whose trades they guarantee.
To this end, most brokers examine and approve customer orders before they permit them to
interact with the market.

Proprietary electronic trading is most profitable when traders can route their orders for execution
as quickly as possible. To avoid the time spent confirming that a trader’s orders are acceptable,
some brokers have been allowing their clients to submit orders for which the brokers will
guarantee execution without first examining and approving those orders. This arrangement is
called “naked sponsored access.” For the reasons discussed above, this practice introduces
systemic risk into the markets if the broker lacks sufficient capital to make good on the clients
trades, should the client be unable to settle those trades.

The SEC recently proposed to prohibit naked access. In principle, the clearinghouse and clearing
members introducing trades for brokers who provide sponsored access to their customers should
regulate associated risks themselves. However, we believe that the right to interact directly with
the markets comes with certain responsibilities, and that these rights and responsibilities should
be bound together in a regulatory fi k. According, all traders who seek direct
access 10 the markets should be registered as broker-dealers. We thus support the proposed rule.

Inits rule proposal, the SEC expressed concem about the problem of identifving the origins of
proprietary order flow directly routed to the markets in naked sponsored access arrangements,
These concerns can involve only issues about which real-time decisions must be made since all
order flows ultimately are adequately identified in audit trails. The concern arises if a sponsoring
broker permits many traders to route orders in its name. If the order flow proves to be
problematic, exchanges or regulators may want to shut if off without shutting off all other order
flows routed through that broker and without relying upon the sponsoring broker. We believe
that the concems expressed above provide sufficient basis for resiricting naked access. Brokers
whao fail to manage their clients’ trades should risk losing the privilege to introduce orders from
all sources. We believe that this risk undoubtedly will encourage brokers to be more effective
regulators than they would be if they knew that regulators could shut off access only to identified
sources of their order flow.
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8.3 Misfiring algorithms

In a related area, we are also concemed that, even without naked access, the risk control
procedures at a brokerage firm may fail to react in a timely manner when a trading system
malfunctions. In the worst case scenario, a computenized trading svstem at a large brokerage
firm sends a large number of erroncous sell orders in a large number of stocks, creating a positive
feedback loop through the triggering of stop orders, option replication strategies, and margin
liquidations. In the minutes it takes humans at the exchanges to react to the situation, billions of
dollars of damage may be done.

Currently our exchanges have no automatic systems that would halt trading in a particular stock
or for the entire market during extraordinary events.” It is our understanding that the circuit
breakers instituted after the Crash of 1987 would be manually implemented, which could take
several minutes.” These circuit breakers are triggered only by changes in the Dow Jones
Indusirial average, so severe damage could be done to other groups of stocks, and the circuit
breakers would not kick in. Also, a misfiring algorithm could also create a “melt-up” as well.
We recommend that the exchanges and clearinghouses examine the risk and take appropriate
actions. Perhaps the issue most simply could be addressed by requiring that all computer systems
that submit orders pass their orders through an independent box that quickly counts them and
their sizes to ensure that they do not collectively violate preset activity parameters,

8.4 Flash Orders

The SEC should ensure the use of flash trading facilities remains voluntary. Whether the flash
order instruction is an opt-in instruction or an opt-out instruction is not important. If traders or
their brokers regularly measure and act to control their transaction costs, they will determine
whether flash orders are in their interest and act accordingly.

With two exceptions, the SEC should make it illegal for flash order participants to take liquidity
on the same side at a price equal or better than the price of a flash order that they have seen
within one second of seeing that order. Flash participants should be exempt from this restriction
if they filled the flash order or when they are trading to fill another flash order.

The SEC should encourage exchanges to conduct a sealed-bid auction among the flash
participants during the flash period to allocate the flash order to the participant offering the best
price, rather than to the participant who is first to respond. Since the bids will be sealed, they
should not be subject to any minimum price variation,

8.5  Front-running orders in correlated markets
Common law, regulation, and basic fiduciary principles prohibit broker-dealers from trading
ahead of their clients. In particular, the Manning decision restricts brokers-dealers buying or

* The exchanges do have some pre-trade filters designed to eatoh bad orders based on eriteria such as size and
frequency of sibmission. The NYSE has a procedure to slow dovwn trading when Liquidity Replenighment Points (LRP
are hit, but this procedure only applies fo the traditional NVSE system. We undersiand that this LRP mechanisn does
ot apply to N¥SEdrea or to other exchanges, which would continue with their normal mitomated trading,

* The cireuit breakers are activated af various levels of decline in the Dow Jones Industrial Average, and vary with the
time of diy when they are activated Ifa 10% drop oceurs before 2:00 pm, then trading tx halted for one hour, but
would have no effect after 2: 30pm. A 30% drop at any time would halt tradtng for the remainder of the day. See

Dt v see. gov/answers eircuit fim and fitip: S nvse. com/prese' 1254305776282 himd for more details on the
circuit breakers.

41



150

selling a security when they hold an open order for that security. Broker-dealers cannot buy (or
sell) for their house accounts before filling their customer buy (or sell) market orders, and they
can only buy (or sell) for their house accounts at prices one penny or higher (or lower) than the
prices of their customers’ open limit buy (or sell) orders. These restrictions prevent brokers-
dealers from profiting by front-running the price effects of their customers’ orders, and from
taking for themselves liquidity that should go their clients.

We are concemed that with the growth in proprietary high frequency trading by brokers and
dealers who also have access to information about open client orders, some brokers-dealers may
engage in a proprietary trading strategy that uses information in customer orders to profit by
trading securities and contracts whose prices are correlated with the prices of the securities and
contracts for which their customers have submitted orders. In particular, we believe that broker-
dealers could profit from the following strategy at the expense of their customers:

1. Based on information in the client order flows that the broker-dealer sees, extract
predictions for future price changes.

2. Trade on these predictions in securities for which you are not presently holding open
client orders.

We are not aware of any broker-dealers who presently are engaged in such trading, but we know
that the expertise, infrastructure, and data necessary to profitably conduct such proprietary trading
are widely available. Indeed, given the very small bid-ask spreads that charactenize most
markets, dealing is only profitable to the extent that dealers can anticipate future price changes.
We know that electronic proprietary traders employ models that predict future price changes from
publicly available information. Imagining that broker-dealers might try to predict future prices
using information about their cust " orders is not farfetched.

Although broker-dealers conducting such trades would not trade in the same securities in which
they hold orders, the effect of their trading could hurt their clients. For example suppose that a
broker-dealer holds a large order to buy the homebuilder Pulte Homes that will certainly require
that the stock price rise to completely fill the order. The broker-dealer could profit by buying
other homebuilders such as D R Horton or Lennar since the prices of their stocks are highly
correlated with the price of Pulte’s stock. When the execution of the Pulte purchase causes the
Pulte stock price to rise, the price of other homebuilder will rise as arbitrageurs buy the other
homebuilders and sell Pulte, and as dealers and other traders in the other homebuilders adjust
their quotes and orders to reflect the information that they may infer from the Pulie price rise.
The harm to the broker-dealer’s client come from the reverse effect: As the broker-dealer buys
other homebuil ders and pushes up their stock price up, or simply lifts liquidity so that traders
become aware that their prices are more likely to rise than fall in the near future, the price of Pulte
stock will also rise, which will harm the client. We are not aware of specific rules that prohibit
these activitics.

FINRA released a rule proposal in December 2008 on a related topic.” FINRA proposes to
prohibit brokers from front-running a client block order in a security, security future on that

'F Iu\'k-l Re.fe.m 08830l
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security, or option on that security in any of the other two inst ts (“all related financial
instrumenis™). The proposed rule is limited to block orders and clearly limited to “related
financial instruments,” where the relation is legal/contractual and not based on correlation.

The fact that FINEA is considering this rule indicates to us that the correlated security front-
running issue is an open legal issue. However, in the request for comment FINRA notes, ©....
FINRA believes that this type of trading would generally violate existing FINRA rules, such as
FINRA Rule 2010 (Standards of Commercial Honor and Principles of Trade) ... It appears to us
that FINRA believes the rule is necessary because it cannot effectively enforce Rule 2010 without
the proposed rule.

We are concemed about the potential abuses that would result if broker-dealers could employ the
front-running strategy we outline. Those broker-dealers that use this strategy would have a
significant advantage over those who do not: Competition among broker-dealers who exploit
their order flow this way would tighten spreads and lower commissions as they compete to fill
their orders and compete to obtain the order flows necessary to make their inferences. Moreover,
since the value of exploiting order flow information increases with the total order flow processed,
permitting broker-dealers to pursue such proprietary trading would be anticompetitive because
greatest advantage would go to the largest firms, which then would grow larger.

We recommend that the SEC specifically prohibit the use of information gleaned from open client
orders in proprietary trading strategies. Definitive evidence of any rule violations would be found
by examining computer codes.

8.6 Sub-penny pricing

The minimum price variation was a full eighth of a dollar at the start of the 1990s. It decreased to
a sixteenth and finally to a penny when markets completed decimalization in 2001, With each of
these decreases, bid-ask spreads dropped, but so too did displaved order sizes.

The decrease in spreads was due to competition among traders to provide better prices, much of
which had been frustrated by the binding constraint that a formerly large minimum price variation
placed on bid-ask spreads. These smaller spreads benefit retail traders who submit small
marketable orders that typically execute without price impact,

The decrease in displayed order sizes occurred because traders will not quote for significant size
when they are exposed to trading losses that they incur when trading with informed traders or
with large uninformed traders whose orders move prices significantly. Displaved sizes also
decreased because smaller tick sizes reduced the incentives to place orders early and because
small tick sizes facilitate parasitic quote-matching trading strategies designed to extract option
values from standing orders.

Bid-ask spreads for many actively traded stocks are now often just one cent for the reasons
described above and also due to the recent drop in stock prices of many actively traded stocks.
For stocks trading above one dollar, Regulation NMS's prohibition on sub-penny quotes sets a
binding lower bound of one cent on their spreads. However, trades can be—and often are—
executed on smaller increments.

Some market participants recently have called for a further decrease in the minimum price

vaniation, perhaps to amil. This decrease would further lower bid-ask spreads for stocks where
spreads are commonly one penny, and it would further lower displayed sizes in those stocks.
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A decrease in tick size would have the beneficial effect of reducing the minimum price variation
to the same order of magnitude as the access fees and liquidity rebates that make-or-take trading
systems charge and pay their customers. Regulation NMS currently caps access fees at three mils
per share. With a one-mil price increment, the SEC could easily require that quoted prices reflect
access fees.” We believe that this change would quickly eliminate the make-or-take pricing
model and the problems associated with it.

Despite these benefits, we do not recommend that the minimum price variation be decreased
further. We are particularly concerned about the effect of a small minimum price variation on
order display and on transaction costs of large traders, most of whom represent pensions,
endowments, and mutual funds. Dark pools and hidden order exist because large traders are
reluctant to reveal their orders. Their reluctance in large part is due the losses they suffer from
traders who step in front of their orders to extract their option values—the so-called “pennying
strategy”™ that we identified above as quote-matching. The decrease in tick sizes over the last two
decades is responsible for much of the growth in dark venues.

As discussed above, the SEC can solve make-or-take problem by simply requiring that access
fees and liquidity rebates be passed along to clients. Alternatively, the SEC could establish a
single pricing standard for exchange fee pricing by further reducing the maximum permitted
aceess fee,

Sub-penny pricing also would be burdensome to the market information systems that deliver
information to trader’s screens. The primary burden would not be transmission capacity, but
rather screen real estate. An additional digit would further clutter screen displays. The data
vendors would have to substantially modify their systems to present sub-penny prices, and users
would see more data but less information.

Sub-penny pricing also would further exacerbate the Manning penny problem that dealers face.
When dealers hold a client buy order at priced at 20.00, if they buy from another client at any
price below 20.01, they must give the fill to their customer at 20,00, The dealers lose the
difference while providing price improvement to their clients—an untenable proposition in the
long run. A change in the tick size thus would require some change in the Manning rule.
However, that rule sensibly protects clients from strategies that dealer might deliberately take to
disadvantage their clients without their knowledge, The rule probably should be modified to
exempt trades that dealers make when compelled to by reasonable business models.

Finally, we note that issuers concerned about the one cent binding constraint upon bid-ask
spreads in their low priced stocks can reverse split their stocks, Companies do not like to engage
in such transactions because they are costly and disruptive, and because they draw atiention to
their poor financial performance. The SEC might remove some of the stigma by suggesting that
all companies interested in conducting reverse splits do their splits on the same day,

8.7  Rules 605 and 606 and consumer disclosures of broker quality
SEC Rule 6035 requires market centers to reveal information about the quality of their executions,
Rule 606 requires brokerage firms to disclose information about order routing and payment for

yﬂmt#y discounts in access fees would complicate such o rule.
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order flow practices. The intent of these rules was to focus attention on execution quality. The
rules should be updated with the intent of providing information usable to ¢ about the
execution quality delivered by the brokerage firms. For example, a brokerage firm could provide
statistics giving execution times along with the percentages of orders filled at the quote, better
than the quote, and worse than the quote, for different size buckets including odd lots.
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9. Conclusion

Equity markets have evolved quickly over the last decade. The U.S. equity market is now an
open architecture market in which entrants with innovative technology can compete effectively.
This freedom has led to a decline in market shares for previously dominant exchang;

character of trading has also changed. We have moved from a market in which humans manually
traded to one in which computers execute the bulk of trades without human intermediation.
Volume is higher. Trade size has become smaller as it is now cheaper for institutions to divide
orders up into smaller slices to reduce their market impact,

Many innovations in market structure help investors do what they have always done, only in more
advanced ways. For example, so-called dark pools permil investors (o trade while limiting the
dissemination of their trading information. Traders have always limited the display of their
orders by using the upstairs block market or through instructions given to floor brokers on NYSE
and AMEX trading floors.

Transactions costs have fallen to very low levels, and trading volumes have increased, as basic
cconomics predicts, The increased liquidity reduces corporate costs of capital because investors
will pay more for investments that are not costly to enter and exit,

Lower transactions costs also allow computerized investors to provide cost effective market
improving services. For example, arbitrageurs ensure that the prices of related instruments, such
as a stock and its derivatives, are in the proper alignment. Thus, when retail investors purchase
S&P300 ETFs, they depend on the arbitrageurs ensure that the ETF price reflects the prices of the
constituent stocks in the ETF.

The ability to trade at low cost allows high-speed traders to provide great liquidity to the markets,
Their willingness to devote capital to buy when others desire o sell and vice versa smoothes out
the price effects of order imbalances and further reduces transactions costs for end investors.

Although U.S. equity market structures are operating very efficiently, some changes can produce
further improvement. The requirement that brokers ignore exchange access fees when seeking
“best execution” defies economic rationalization and leads to market distortions. Front running
orders through trades in correlated instruments can harm brokerage customers and should be
banned. Markets and clearinghouses also should consider how to best protect our high-speed
markets from a high-speed meltdown caused by programming mistakes.

Electronic traders now provide most liquidity in U.S. equity markets. Their greater efficiencies
allowed them to largely displace traditional dealers. Although the resulting markets are more
liquid than they have ever been, the unintended consequences of new regulations could easily
damage them. For example, even a small transactions tax on trading would seriously reduce
liquidity because the margins on which electronic traders operate are so small. Accordingly,
regulators must carefully consider all implications of proposed regulations lest they accidently
harm our markets and thereby retard or reverse the i ¥ We p ly are

experiencing.
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A. Introduction

Chairman Reed, Chairman Levin, Ranking Member Bunning, Ranking Member
Coburn, and Senators, thank you for inviting me here to discuss some of the issues
facing the Nation’s securities and futures markets and what we might do to address
these issues.

I am the Chairman and CEO of the Interactive Brokers Group. Interactive Bro-
kers is a technology-focused brokerage firm that provides sophisticated investors
and institutions with access to securities and futures trading in the U.S. and across
the world. Interactive Brokers also has a large market making business, in which
we provide liquidity on stock, options and futures exchanges. We are an $8 billion
company by market capitalization and our customers hold about $21 billion dollars
with us, and so you might say we have a lot of “skin in the game” in terms of our
interest in the health of the U.S. markets. We have some serious concerns that I
would like to share with you.

B. The Interconnected Securities and Futures Markets of the U.S. Continue
To Be Vulnerable to Major Disruption

To begin, I would like to tell you about my worst nightmare:

Consider a high frequency trading—or “HFT”—operation with as little as $30 to
$50 million dollars. This HFT firm consists of a few computers, a couple of program-
mers, and maybe a 3-month track record of high volume, computerized trading with
modest gains or losses.

Many such high frequency trading operations exist today scattered around the
world. They gain direct, unfiltered access to U.S. exchanges via what is called Spon-
sored Access, wherein the sponsoring, often undercapitalized, U.S. broker will essen-
tially lend out its exchange membership for a fee and under that broker’s member-
ship, the high-frequency trading operation is able to do an unlimited number of
transactions without any prescreening by the sponsoring broker (i.e., the sponsoring
broker does not see the orders before the HFT firm executes them).

One day, at 3:45 p.m., the HFT firm’s computers start sending orders to sell large
capitalization stocks and Exchange-Traded Funds (ETFs). The circuit breakers are
not in effect after 3:35 p.m., but even if they were, perhaps our HFT firm would
try to mediate its orders to avoid triggering the circuit breakers. As the HFT firm’s
selling continues, the market decline accelerates and spreads to the futures and op-
tions markets. As the close of trading approaches, many other sellers jump in, in-
cluding day traders trying to go home flat, traders with stop orders in the system,
and securities and futures brokers liquidating undermargined customer accounts.®
Whit}(li the right pressure applied, the market might easily close down 30 percent for
the day.

The next morning, scared investors and brokers holding undermargined accounts
all have to run for the exits and sell into the cascading circuit breakers. Under-
capitalized brokers fail. Other HFTs and hedge funds that were long going into the
decline, fail, and their clearing brokers fail. Clearinghouses may be threatened, as
more and more positions must be liquidated for margin reasons. There will be a
great many losers, but the HFT firm that started it all will garner huge profits
when it covers its short positions during the fire sale. Its gains will be moved quick-
ly to offshore accounts before the regulators figure out who did it.

In the other, almost-as-bad scenario, when the market opens the next day it real-
izes it was duped. No external event or news is seen justifying the prior day’s break,
and the source of the orders has been isolated. In this scenario, the market rallies
sharply, climbing 40 percent the next morning. The HFT firm’s sell orders that
caused the original decline become massive losers, losses that the broker sponsoring
the access (and its clearing broker) cannot cover. Bankruptcies follow.

Under either scenario, many innocent, ordinary investors will be caught by the
huge downdraft or updraft and confidence in the stability and integrity of our mar-
kets will suffer further.

1There is a new short sale restriction scheduled to become effective in March 2011, which
restricts short sales from hitting the bid if a certain downward threshold has been reached. In
the case of a sponsored account, one wonders how this rule would be enforced. If the high fre-
quency trading firm does not label short sales as such, the market damage will be done and
the violation only detected, if at all, some time after the event.
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Unfortunately, what I have just described is very plausible. It could be an at-
tempted manipulation by an HFT firm with a goal of simple profit. It could be an
intentional act by a terrorist or anarchist, or by a dissatisfied employee of a hedge
fund or broker or HFT firm. Or it could be caused by a simple computer bug.

So the question becomes, what can we do to prevent these and other, less dra-
matic abuses?

C. Recommendations

I. The SEC’s New Rules Banning Certain Forms of Sponsored Access and Requiring
Risk Management Procedures Should Be Strengthened and Should Be Made Ef-
fective Immediately, by Emergency Order if Necessary. The CFTC Should Also
Adopt Similar Rules.

The SEC recently approved new rules banning certain forms of sponsored access
and requiring brokers to implement new risk management procedures, but the rules
do not go into practical effect until mid-July 2011, seven months from now. A great
deal could happen between now and then.

In addition, the regulations are somewhat vague and seem to leave enough discre-
tion to brokers that some might allow orders to be sent to market that are beyond
the financial wherewithal of the customer.

Finally, although the new rules prevent customers from sending orders directly
to an exchange using sponsored access, about 5,000 brokers that are not members
of the clearing house are still allowed to send orders directly to an exchange, with
no prefiltering or credit review by the clearing member broker that is ultimately fi-
nancially responsible.

These gaps need to be closed. First, the SEC should make the new rules (or at
least the important, operational portions of them) effective very shortly, by emer-
gency order if necessary and hopefully by the end of the year.

Second, the regulations should be clarified to require that the clearing broker that
is financially responsible for a particular customer’s orders must set a specific credit
limit for that customer. This credit limit must not exceed the smaller of: (1) the cus-
tomer’s stated capital (as reasonably relied upon by the broker); or (2) the assets
on deposit with the broker plus 10 percent of the broker’s capital.

The broker should calculate the margin requirements on the customer’s existing
positions in real time and reject any order that, if executed, would cause the cus-
tomer’s margin requirements to exceed the prescribed credit limit. This is an ele-
mentary risk management tool that most reputable brokers already use, and all rep-
utable brokers should use.

Finally, the ability to submit orders to exchanges should be restricted to brokers
that are clearing members. Thinly capitalized firms or firms with poor risk manage-
ment systems may register as broker-dealers, become exchange members, and send
orders directly to the exchange, for which another broker—the clearing broker—ulti-
mately will be responsible. And yet that clearing broker whose capital is at risk is
not required to see or to credit check these orders before execution. This is a huge
risk management gap that must be closed.

II. The SEC Should Approve and Accelerate Its Proposed Audit Trail Rules. The
CFTC Should Adopt Coordinated Rules and Use the Same Unique Beneficial
Owner Codes so That the Agencies Can Effectively Share Surveillance Informa-
tion. As a Stopgap Until These Systems Are Fully Developed, the Commissions
Should Require Clearing Brokers To Create Basic Audit Trails, Including Bene-
ficial Owner Information.

Manipulation and insider trading are frequent and appear to be on the upswing,
and the SEC and the CFTC need real-time consolidated audit trail information, in-
cluding most importantly the identity of the underlying beneficial owner behind
each trade.

The SEC has proposed comprehensive rules providing for the creation of a single,
consolidated audit trail, but these rules have not yet been approved and will not
become fully effective for at least 2 years, and probably more like three or four in-
cluding the extensions of time that the industry undoubtedly will request.

The SEC should approve its proposed audit trail rules and shorten the timeframe
for implementation substantially. But as a stopgap, the SEC should issue a very
basic order, effective in no greater than 90 days, requiring that clearing brokers
maintain a basic audit trail, including the identity of the underlying beneficial
owner behind each order for which the clearing broker is responsible. The informa-
tion would have to be provided to the Commission and relevant SROs on demand,
perhaps using existing systems.

Having immediate access to the identity of the underlying traders behind each
order by a simple request to the clearing broker will be a marked improvement over
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the current system until the full-blown, cross-market consolidated audit trail comes
on line in 2 or 3 or 4 years. 2

When the consolidated audit trail system does come on line, the SEC and CFTC
should have similar or identical systems. Most importantly, the unique large trader
and beneficial owner codes that would be issued by the central audit trail processor
should be the same across the securities and futures markets so that cross market
activity can be monitored effectively.

III. To Improve Liquidity and Transparency and Help Prevent Future Crashes, Off-
Exchange Trading of Exchange-Listed Products Should Be Limited or Prohib-
ited.

An observer from another planet, here to study our financial regulation, would
have some difficulty understanding the following proposition: In the wake of Dodd-
Frank, equity-based “Over-the-Counter” derivatives must trade on exchanges, so
long as similar products are listed there. Yet “Exchange-Listed Securities” remain
free to trade over-the-counter. This is bureaucracy at its best, or perhaps at its
worst.

In the current U.S. equity markets, brokers “internalize” stock trades by trading
against their customers’ orders directly or selling them to another firm to do so
(thus avoiding the exchanges). The trades are then printed to the tape and put up
at the clearinghouse. Brokers are supposed to provide best execution even when
they internalize or sell their order flow, but best execution is vaguely defined and
essentially unenforced. 3 Brokers in the U.S. must post reports showing where they
route their customers’ orders, but it is clear that most brokers do not care what is
reflected in those reports.

It should be shocking that according to the Rule 606 reports mandated by the
SEC, no major online broker, with the exception of our company Interactive Bro-
kers, sends more than 5 percent of its orders to organized exchanges. More than
95 percent of their orders go to internalizers!

The fact is that when exchange-listed products are traded off of the exchanges,
liquidity on the exchanges dries up. As fewer orders are sent to exchanges, fewer
market makers compete for those orders or quote in size because they get nothing
out of it. Exchanges become illiquid and are unable to withstand supply and de-
mand imbalances. This causes confidence-draining mini-crashes in single stocks
from time to time, but becomes disastrous on days where a major market event oc-
curs. On such days, the internalizers suddenly dump their orders on the exchanges
because the internalizers are afraid to take on large positions, but there is no liquid-
ity on the exchanges to deal with the orders sent there.

Congress or the SEC should prohibit off-exchange trading of exchange-listed secu-
rities or limit it to large institutions trading very large size. This is essential to re-
store liquidity and confidence in our markets.

IV. The Existing Circuit Breakers Must Be Modified and Must Be Effective at All
Times While Markets Are Open.

First, the current circuit breakers in the equity markets are only in effect from
9:45 a.m. until 3:45 p.m., leaving the volatile opening and closing periods of trading
uncovered. The circuit breakers should be in effect at all times that the market is
open.

Second, the circuit breakers do not kick in until a price moves 10 percent in a
5-minute period. This allows prices to move 2 percent per minute indefinitely with-
out ever triggering the circuit breakers (allowing the market to move, for example,
nearly 80 percent in 40 minutes). This needs to be changed.

Circuit breakers should first take effect at a price 10 percent up or down from
the prior day’s close. When a circuit breaker is triggered, trading would not be halt-
ed, but no trades would be allowed for 5 minutes at any price further than 10 per-

2The ultimate goal of the proposed consolidated audit trail is to allow regulators to view order
and trade information in time-sequence in order to be able to replay actual market events. Due
to calibration difficulties and inherent latencies in communications, it will be impossible to pre-
cisely recreate market events. In any event, we usually know what happened but do not know
\(iivho did it. The presence of quickly accessible data identifying rule violators would serve as a

eterrent.

3The internalizers are supposedly matching the best prices prevailing at the exchanges, so
that they can argue that their customers get best execution. This is subject to serious doubt,
however. Transaction Auditing Group, Inc., a third-party provider of transaction analysis, has
consistently determined that Interactive Brokers’ U.S. stock and options executions are signifi-
cantly better than the industry (on average 28 cents better per 100 shares in the most recent
6-month period studied). Rather than internalize its customers’ orders, Interactive Brokers sim-
ply routes each order, or parts of an order, to the exchange or market with the best price for
that order, and quickly reroutes if another market becomes more favorable.



159

cent from the prior close. In a falling market, for example, trades at prices above
10 percent down would still be allowed during the 5-minute circuit breaker period,
thus allowing the stock to bounce but preventing it from falling any further for 5
minutes. 4

After 5 minutes, the stock would be able to trade freely again, except that another
circuit breaker would take effect at 20 percent down from the prior day’s close, for
another 5 minutes. The process would be repeated at 30 percent down from the
prior close, 40 percent, and so on.

In addition to these individual circuit breakers, there would be a marketwide cir-
cuit breaker that would take effect if at any time more than 10 percent of National
Market System stocks had tripped the 20 percent price band. If this overall circuit
breaker were triggered in a down market, then the 10 percent of NMS stocks al-
ready trading outside the 20 percent price band would not be allowed to trade at
any price lower than their day’s low to that point. Stocks that had not yet traded
below 20 percent down from the prior close would be allowed to trade at any price
down to 20 percent but no further. The price limits would last for the rest of the
trading day.

The current circuit breakers in the futures markets should be augmented with the
same marketwide circuit breaker. Thus, when 10 percent of NMS stocks traded out-
side the 20 percent band, futures markets would limit the move in related index
contracts by calculating the maximum allowed price move of each index component
(including some index components that would be allowed to trade down 20 percent
and some that might already have broken that band and thus would be allowed to
trade down to their day’s low) and than applying these individual component limits
to the fair value of the lead futures contract.

Likewise, functionally equivalent restrictions would have to be applied to other
equity-based derivatives markets (such as exchange-traded options).

PREPARED STATEMENT OF MANOJ NARANG
CHIEF EXECUTIVE OFFICER, TRADEWORX INC.

DECEMBER 8, 2010

My name is Manoj Narang, and I'm the CEO of Tradeworx Inc., a financial tech-
nology firm that provides hardware and software solutions to investors interested
in ultra-high-performance trading. In addition to supporting outside clients with our
technology, we operate a proprietary trading practice which utilizes the same tech-
nology to engage in high-frequency trading strategies. We also manage money in
lower-turnover quantitative strategies for outside investors. All of our strategies in-
volve technology-driven trading based on statistical arbitrage.

I’d like to begin by expressing my gratitude for the opportunity to share my in-
sights and perspectives in today’s hearing, and by recognizing that small firms like
Tradeworx are not often accorded such an opportunity.

Restoring Investor Confidence in the Markets

My prepared remarks focus on the topic of restoring investor confidence in our
markets. It is self-evident that markets depend on confidence in order to function
smoothly, and there is no denying that the confidence of investors was severely
shaken on May 6. It is this loss of confidence that transformed the Flash Crash from
just another chapter of the ongoing credit crisis into the far-reaching referendum
on market structure that it has become. Ever since May 6, investors have been
plagued by the nagging suspicion that the regulatory authorities are unable to un-
derstand the inner workings of the market, or to meaningfully assess the practices
of its most active participants.

For the past 2 years, the public has been treated to endless debate about market
structure issues. Are prices posted by market-makers fair, or are they subject to
widespread manipulation? What impact do rebates or elevated cancellation rates

4“Mini-crashes” continue to occur even with the recently enacted circuit breakers in the eq-
uity markets. This is because the primary listing market for each equity security has to cal-
culate throughout the day whether the circuit breaker has been tripped for that security and
then notify the secondary markets if the circuit breaker has been tripped. But between the time
that such electronic notification is made by the primary market and the time that the secondary
markets can react to it, the security can continue to trade on the secondary markets at prices
well outside the circuit breaker. If the circuit breakers instead were set at 10 percent, 20 per-
cent, 30 percent, etc., away from the prior day’s close, the secondary markets would not need
to wait for notice from the primary market that a circuit breaker was triggered (because they
could calculate the circuit breaker triggers themselves by comparing trade prices throughout the
day with the prior day’s close).
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have on liquidity? Why is speed important to the business of market-making? How
do the equities, options, and futures markets influence and interact with each other?

The public should not be forced to accept anecdotal or speculative answers to such
questions when definitive answers can be had by analyzing data. Firms such as
Tradeworx have the ability to produce objective and factual answers to questions
of this sort with only minutes of effort. While we have shared our insights with the
S}{EC, there is no substitute for the regulators having these sorts of capabilities on
their own.

Regulation NMS

Another key obstacle to restoring the confidence of investors is that the markets
have become too complicated for ordinary investors to understand. The U.S. Equity
Market sports the most complex and fragmented market structure known to man-
kind. The regulators deserve their share of the blame: their magnum opus—Regula-
tion NMS—was 10 years in the making and spans over 520 pages. For perspective,
consider that in competitive games like chess, extraordinary complexity arises from
just a handful of rules. It should surprise nobody that an undertaking of this mag-
nitude would overreach and backfire. Nor should it surprise anyone that the Byzan-
tine structure it foisted upon the market would generate paranoia among investors,
fueling the perception that the system is somehow “rigged” against them.

Remarkably, the most complex and problematic part of the regulation adds almost
no value to the market in practice. I'm referring to Rule 611, which is designed to
keep prices at the different exchanges synchronized with each other. Consider that
the stocks SPY and IVV, both of which track the S&P 500 index, have a 99.9 per-
cent correlation with each other when their prices are sampled at subsecond inter-
vals, despite the fact that there is no regulation to keep their prices in sync. This
is compelling evidence that arbitrage alone is more than sufficient to keep prices
in line with each other.

Unfortunately, 99.9 percent was not good enough for policy makers. With Reg
NMS, the SEC decided to keep prices in line by decree, rather than by the tradi-
tional mechanism, arbitrage. Never mind that the underlying idea violates the laws
of physics—exchanges can never perfectly incorporate each other’s information, be-
cause information takes time to transmit.

The market continues to pay a steep price for this overreach. Rather than mini-
mizing fragmentation, which was its stated objective, the regulation has directly en-
couraged it, giving upstart exchanges an economic incentive they never before en-
joyed by virtually guaranteeing that they will get orders routed to them by other
exchanges. Rather than limiting the role of arbitrage, the regulation has diverted
its focus from keeping prices in check to exploiting the shortcomings of the regula-
tion itself, often to the detriment of long-term investors. To top it off, the rule has
managed to ignite a massive technology arms race, by making the speed of informa-
tion transmission a more critical issue than it ever was previously.

Now that the regulators clearly have the mandate to create even more rules, I
fear we are doomed to repeat our past mistakes. Once again, superfluous proposals
which solve nonexistent problems abound. It is easy to conjure up gimmicks such
as “speed limits” on order cancellations, but it is also trivially easy to demonstrate
how they will backfire and harm long-term investors. When lawyers with minimal
trading expertise devise such rules, they should recognize that world-class engineers
with a profit motive will be there to exploit them. Who do you think will wind up
with the upper hand?

Adding ever-more expansive regulations to a system which is already hopelessly
complex is guaranteed to backfire by inviting unintended consequences. This will
not restﬁre investor confidence in our markets. Fixing flaws in the existing regula-
tions will.

There is plenty of low-hanging fruit to be picked here, starting with the provision
of Rule 611 which prohibits exchanges from posting orders which lock the quotes
of other exchanges. Of all the provisions of Reg NMS, this is the most utterly use-
less, the most exploitable, and the most flagrantly damaging.

Were this one superfluous provision to be relaxed, trading venues would cease
their unabated proliferation, and fragmentation would likely begin a steady rever-
sal. Volumes would start migrating back from dark pools to the lit exchanges. Mes-
sage traffic and excessive order cancellations would decline. Proprietary traders
would cease to have the ability to jump in front of investor orders. The wind would
be taken out of the sails of the high-tech arms race. All of this could be accom-
plished while leaving the vast majority of Reg NMS intact and without altering the
framework of the national market system in a meaningful way. I hope to have the
opportunity to elaborate on these topics at today’s hearing, and I ask that the en-
tirety of my written remarks be included in the record.
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Thank you, Chairman Reed, Ranking Member Bunning, Chairman Levin, Rank-
ing Member Coburn, and Members of the Senate Subcommittee on Securities, Insur-
ance, and Investment and the Senate Permanent Subcommittee on Investigations
for the opportunity to speak here today, I am pleased to participate on behalf of
Invesco at this hearing examining the efficiency, stability and integrity of the U.S.
capital markets, Invesco is a leading independent global asset management firm
with operations in 20 countries and assets under management of approximately
$620 billion.

An efficient and effective capital formation process is essential to the growth and
vitality of the U.S. economy. The most important aspect of the capital formation
process is that it attracts long-term investors’ capital. To accomplish this, it is criti-
cally important that the primary and secondary capital markets which facilitate the
capital formation process are transparent and working in the best interests of inves-
tors. To that end, it is essential that sensible, consistent rules and regulations are
in place governing the markets and that regulators have the tools to ensure fairness
and integrity in the markets. Such a foundation fosters the confidence of long-term
investors to provide the capital necessary for companies to create new and innova-
tive services, products and technologies which in turn create additional jobs and ad-
vance our standards of living. We therefore commend the Subcommittees for holding
this hearing to examine these critical issues.

Unfortunately, over the past several years long-term investor confidence has been
undermined by a series of scandals, financial crises and economic tumult, including
most recently the “flash crash” of May 6th. In order to recover long-term investor
confidence, it is incumbent upon regulators to ensure that the securities markets
are highly competitive and efficient as well as transparent and fair. The regulatory
structure that governs the securities markets must encourage, rather than impede,
liquidity, transparency, and price discovery. Consistent with these goals, Invesco
strongly supports regulatory efforts to address issues that may impact the fair and
orderly operation of the securities markets and investor confidence in those mar-
kets.

To be clear, investors, both retail and institutional, are better off now than they
were just a few years ago. Competition in today’s markets, which was virtually ab-
sent 5 years ago, has spurred trading innovation and enhanced investor access.
Trading costs, certainly in the most liquid of securities, have been reduced and in-
vestors have more choice and control in how they execute their trades. Advances in
technology have increased the overall efficiency of trading. These gains, however,
haven’t come without accompanying challenges. Some of these challenges were high-
lighted by the market events of May 6 and others are broader market structure
issues that were raised in the SEC’s concept release on market structure.

The Market Events of May 6th

The events of May 6 brought to the forefront several inefficiencies in the current
market structure and highlighted the interdependency of the equity, options and fu-
tures markets, particularly the connection between price discovery for the broader
stock market and activity in the futures markets. Perhaps most significantly, the
events of May 6 underscored the absence of an effective mechanism to dampen vola-
tility at the single-stock level; the lack of consistency and synchronization of rules
which govern trading at the various exchanges; the lack of clearly defined rules on
the handling of clearly erroneous trades; the outsized impact trading algorithms and
small market orders can have in the prices of securities in times of duress; and the
fact that the market making mechanisms in place today provide virtually no liquid-
ity to investors in times of market stress.

Several of these issues have already been addressed by regulators, including the
need to establish mechanisms in single stocks to address extreme price moves and
better procedures for resolving clearly erroneous trades. In addition, discussions are
ongoing among regulators and market participants regarding the inconsistent prac-
tices of exchanges when dealing with major price movements. Invesco is a diversi-
fied investment manager and as such we participate in trading in many types of
securities on many different exchanges and market venues. We believe it would
serve our investors’ interests as well as other long-term investors’ interests to have
better coordination, both at the regulator and exchange levels, between the options,
futures, equities, and credit markets.
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Establishing Mechanisms To Address Extreme Price Moves

Removing all instability and volatility from the equity markets is neither possible
nor appropriate. However, establishing mechanisms to address extreme price moves
in the markets and volatility related to inefficient market structure will be critical
in preventing a repeat of the May 6 market event.

Circuit Breaker Rules and Clearly Erroneous Rules

Invesco supported the single stock circuit breaker proposals as a means to imme-
diately mitigate the impact of sudden market volatility by implementing a trading
pause for individual securities in times of market stress. As the circuit breakers are
set to expire soon we would strongly encourage replacing them with a so-called
“limit up/limit down” regime. Circuit breakers require a trading halt when the
threshold price is reached which can be confusing and inefficient for investors. As
we have seen over the past few months, the single stock circuit breakers have been
triggered a number of times due to system errors or gaps in liquidity that cause
an unnecessary disruption of trading. We believe a limit up/limit down regime
would be a more effective means of accomplishing the same goal of having a more
orderly process in place in times of duress.

One thing is clear, whether the answer is circuit breakers or limit up/down, there
absolutely must be coordination among futures, options and equity exchanges to en-
sure a consistent approach to extreme market movements.

The integrity of trading data is critical given the speed and volume of trading in
the markets. Invesco therefore has strongly supported amendments to the rules re-
lating to clearly erroneous executions to clarify the process for breaking erroneous
trades and to provide uniform treatment across the exchanges for clearly erroneous
execution reviews. We believe, however, the whole notion of taking trades off the
tape is generally detrimental to investor confidence. We would propose that the ex-
changes instead clearly define and articulate the parameters that constitute erro-
neous trades and then program their systems to detect and reject trades outside of
those parameters. We believe uncertainty surrounding the clearly erroneous rules
and the risks associated with entering orders during the drop in stock prices likely
contributed to the rapid and dramatic price declines on May 6. Ensuring that only
good trades are reported to the tape will provide investors and liquidity providers
an increased level of confidence regarding the trading data they need to participate
in good and bad markets.

Use of Market Orders

As was clearly illustrated by the events of May 6, when there is a vacuum of li-
quidity, smaller market orders can have an outsized impact on the prices of securi-
ties. As an institution, we have long understood the significant risk of using market
orders particularly as the market has become more fragmented. We abandoned their
use many years ago in favor of marketable limit and limit orders. In light of the
events of May 6 and the continuing issues small market orders have had in the
market (i.e., electing newly imposed single-stock circuit breakers on WPO, CSCO,
C, APC, and others), Invesco strongly supports the examination of the current prac-
tices surrounding the use of market orders, particularly the use of “stop loss” orders.
There can be nothing more erosive to the confidence of investors in the efficient
wogkings of the market than to watch a small market order take a stock from $50
to $100,000.

Trading Algorithms

The Joint CFTC-SEC Advisoty Committee report on the market events on May
6th clearly shed negative light on the use of trading algorithms, particularly in
times of market duress. While we agree that using a price agnostic algorithm in any
environment incurs significant risk, we believe trading algorithms, when appro-
priately employed, can be highly effective tools in our best execution process. Algo-
rithms allow us to approach our trades from a number of different pursuits giving
us the speed, anonymity and access to liquidity that we need to be effective for our
clients. That said if regulators feel compelled to act with respect to algorithms, we
would encourage them to focus their efforts on broker dealer and venue order rout-
ing practices and any potential manipulative practices being employed by market
participants through the use of algorithms.

Responsibilities of Market Makers

The role of traditional liquidity providers such as market makers has taken on
more significance since the events of May 6, as the sudden absence of liquidity in
the markets played a critical role in the severe decline in stock prices. We recognize
that the obligations market makers have in times of market duress likely succumb
to innate self-preservation instincts—after all catching falling knives is generally
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not a good idea. Several ideas have been put forth to improve the operation of mar-
ket makers that are worthy of further examination, including increasing obligations
surrounding best price, depth of markets, and the maximum quoted spread obliga-
tion. Similarly, there should be an examination of the incentives that market mak-
ers currently have to make reasonable two-sided markets. Given the introduction
of single stock circuit breakers and more clarity around the handling of clearly erro-
neous trades, it would appear that some of the risk of making markets in volatile
times has been reduced. In any event, the goal of our capital markets has to be the
provision of fair and orderly markets in good times and bad. We believe that market
nillakers who have appropriate incentive and obligations are an important aspect of
that.

Ensuring May 6th Doesn’t Happen Again

While many of the steps being taken by the various regulators and exchanges will
greatly reduce the potential for another May 6th—the risk will not be entirely re-
moved from these actions alone. The SEC, CFTC, and SROs must be coordinated,
diligent and measured in their efforts to create sensible regulation designed to mini-
mize inefficiencies in market structure and advance surveillance and enforcement
capabilities to thwart nefarious behavior.

One idea which deserves further consideration in that regard is the consolidated
audit trail ( CAT) or a similar solution to provide regulators the data they need to
surveil markets on a timely basis. The proposed CAT would provide regulators with
timely access to order and execution information for all securities within the Na-
tional Market System (NMS). This would give regulators the ability to perform
timely, detailed analysis of single stock or general market activity which would
greatly enhance existing oversight and enforcement capability. Our expectation is
that all information collected within the CAT or equivalent system will be absolutely
secure with no possibility for leakage or manipulation and that the costs to create
and maintain the CAT (or equivalent) will be much more reasonable than some of
the published estimates.

Beyond May 6th

While the events of May 6th highlighted some of the challenges of the current
market structure they did not reveal all of them. Regulators should not lose sight
of the broader market structure issues raised by the SEC’s concept release exam-
ining the structure of the U.S. equity markets, including the adequacy of informa-
tion provided to investors about their orders, the impact of high frequency trading,
and nondisplayed liquidity. These issues are equally critical to investors’ ability to
trade efficiently under the current market structure.

Fragmentation

There are today at least 13 for-profit exchanges. Competition between exchanges
is fierce resulting in new innovations and different ways for investors to seek and
provide liquidity. This is a welcome development from our perspective provided that
the rules and regulations which govern the various exchanges are consistent and
not incongruent with the goals of fairness and equal access for investors. We believe
that the notion of exchanges having their own SROs is outdated and potentially dis-
ruptive to the efficient operation of securities markets. Therefore Invesco would sup-
port a move to a single SRO for all exchanges. It is interesting to note that exchange
competition has also spurred an electronic arms race where the race to microseconds
will soon cede to nanoseconds. It has also dramatically changed the revenue models
of exchanges to a point where so called “maker-taker” models thrive and fees for
cancelled trades are routinely waived for the most active participants.

While Invesco believes that speed is an important variable to consider in the exe-
cution of trades, it is clearly not the only one which long-term investors should con-
sider as they seek best execution. Some of our fundamental fund managers may
take months to research a particular company before they are ready to buy its stock;
buying those shares in one-millionth of a second isn’t exactly the manager’s top pri-
ority. Buying the shares at the “right” price which is understood through a robust
price discovery process wherein there is real understanding about the underlying
supply and demand in the shares is much more appealing. If this happens in sec-
onds or days is at best a secondary consideration. Invesco believes that there is a
point where speed and robust price discovery diverge—a concept that must be un-
derstood by exchanges as they race to trading in one-billionth of a second.

There are also 40 different trading venues/dark pools and over 200 broker dealers
who internalize customer order flow in the market today. The nondisplayed liquidity
traded in dark pools and with internalizing broker-dealers is estimated to be as
much as 30 percent of the shares traded in the U.S. This fragmentation has the po-
tential to seriously undermine the price discovery process essential to efficient mar-
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ket structure. As an institutional investor with larger-sized orders, Invesco utilizes
dark pools and institutional crossing networks as essential elements of our best exe-
cution process. While our use of these venues may contribute to the fragmentation
of the markets, until we create a more efficient market structure for the execution
of institutional sized orders, these venues allow institutional investors to avoid
transacting with market participants who seek to profit from the impact of the pub-
lic display of large orders to the detriment of funds and their shareholders.

This vast network of exchanges and venues has resulted in a very complicated
web of conflicted order routing and execution practices by broker dealers and execu-
tion venues. Institutions like Invesco are in a position to get the routing data from
broker-dealers and trading venues to perform an analysis of the effectiveness of
trading in the various venues. However we are concerned that many investors do
not have this level of transparency. We believe that improved information about
order routing and execution practices would allow investors to make better informed
investment decisions.

High Frequency Trading

Today as much as 50-60 percent of trading activity in U.S. equity markets is at-
tributed to High Frequency Traders (HFT). Given the recent ascendance of HFT
there is not a lot known about their practices and very little regulatory oversight.
It can certainly be argued that some high frequency trading activity provides real
liquidity to the markets. In fact, Invesco believes there are many beneficial high fre-
quency trading strategies and participants which provide valuable liquidity and effi-
ciencies to the markets. For example strategies such as statistical arbitrage help
maintain pricing efficiencies in the markets. On the other hand, we are concerned
that some strategies could be considered as improper or manipulative activity. Some
of these strategies, such as the so-called order anticipation or momentum ignition
strategies provide no real liquidity or utility to the markets, rather they prey on in-
stitutional and retail orders creating an unnecessary tax on investors.

While there has been a recent case brought by regulators against this kind of im-
proper activity, we are concerned that the ability of regulators to monitor and detect
nefarious behavior by these market participants is lacking. We therefore believe
there is an immediate need for more information about high frequency traders and
the practices of high frequency trading firms.

Additionally, regulators must address the increasing number of order cancella-
tions in the securities markets. It has been theorized that as many as 95 percent
of all orders entered by high frequency traders are subsequently cancelled. Order
cancellations related to making markets is one thing, but orders sent to the market
with no intention of being executed before they are cancelled is quite another. These
orders tax the market’s technological infrastructure and under the right cir-
cumstances could overwhelm the systems capability to process orders causing mas-
sive system failures and trading disruptions.

Efficient trading markets require many different types of investors and partici-
pants to thrive. It is important to note that where the interests of long-term inves-
tors and short-term professional traders diverge, the SEC has repeatedly empha-
sized that its duty is to uphold the interests of long-term investors. We need to en-
sure that there are no abusive practices within high frequency trading which con-
travene the interests of long-term investing.

Conclusion

We believe investors, both retail and institutional, are better off now than they
were just a few years ago. That said long-term investor confidence is critical to the
efficient operation of the capital formation process in the U.S. To restore potentially
damaged investor confidence, regulators must ensure that the securities markets
are highly competitive, transparent and efficient and that the regulatory structure
that governs the securities markets is consistent, congruent and encourages, rather
than impedes, liquidity, transparency, and price discovery.

PREPARED STATEMENT OF STEVE LUPARELLO
VICE CHAIRMAN, FINANCIAL INDUSTRY REGULATORY AUTHORITY

DECEMBER 8, 2010

Chairman Reed, Chairman Levin, Ranking Member Bunning, Ranking Member
Coburn, and Members of the Subcommittees: I am Steve Luparello, Vice Chairman
of the Financial Industry Regulatory Authority, or FINRA. On behalf of FINRA, I
would like to thank you for the opportunity to testify today on the important issues
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of how markets and trading have evolved, and how we can enhance the information
regulators receive to ensure market integrity and the protection of investors.

I’d like to commend Chairmen Schapiro and Gensler for their leadership in spear-
heading the coordinated review of market activity after the events of May 6. We ap-
preciated the opportunity to collaborate with the SEC and other SROs to identify
measures that could be taken quickly to significantly reduce the chances of a recur-
rence of the market disruption that occurred that day. FINRA’s Chairman, Rick
Ketchum, serves on the CFTC-SEC Joint Advisory Committee on Emerging Regu-
latory Issues that is continuing its work to identify additional steps regulators may
take to respond to the lessons of May 6.

FINRA

The Financial Industry Regulatory Authority (FINRA) is the largest independent
regulator for all securities firms doing business in the United States. FINRA pro-
vides the first line of oversight for broker-dealers, and, through its comprehensive
regulatory oversight programs, regulates both the firms and professionals that sell
securities in the United States and the U.S. securities markets. FINRA oversees ap-
proximately 4,600 brokerage firms, 166,000 branch offices and 636,000 registered se-
curities representatives. FINRA touches virtually every aspect of the securities busi-
ness—from registering and educating industry participants to examining securities
firms; writing rules and enforcing those rules and the Federal securities laws; in-
forming and educating the investing public; providing trade reporting and other in-
dustry utilities and administering the largest dispute resolution forum for investors
and registered firms.

In addition, FINRA conducts surveillance of over-the-counter (OTC) trading in eq-
uities and debt, and provides market surveillance, investigatory and related regu-
latory services for equities and options traded on U.S. exchanges, including the New
York Stock Exchange, NYSE Arca, NYSE Amex, NASDAQ, NASDAQ Options Mar-
ket, NASDAQ OMX Philadelphia, NASDAQ OMX BX, BATS Equities and Options,
and The International Securities Exchange. Through this work, FINRA is respon-
sible for aggregating and providing market surveillance for approximately 80 per-
cent of U.S. equity trading.

FINRA’s activities are overseen by the Securities and Exchange Commission
(SEC), which approves all FINRA rules and has oversight authority over FINRA op-
erations.

Response to May 6

During the last several years, how and where trading occurs has evolved rapidly,
as has execution speed, particularly with respect to equity trading. High-frequency
trading, dark pools and direct access are now commonplace—and have contributed
to the more fragmented markets that exist today. While the market fragmentation
that has occurred has lowered barriers to entry and created fierce competition re-
sulting in narrow quotation spreads and a high level of liquidity in good times, it
can also result in the fast electronic removal of liquidity when markets are stressed,
as we observed on May 6.

The events of May 6 identified several areas in which regulators could be more
proactive in preventing or reducing the impact of extreme market volatility, as well
as provide additional transparency and predictability in restoring order to the mar-
kets following such events. FINRA has been pleased to participate in these discus-
sions with the U.S. equities and options exchanges, under the leadership and direc-
tion of the SEC, to establish and implement a number of important changes.

First, in June 2010, as a result of this coordinated effort, a framework for
marketwide, stock-by-stock circuit-breaker rules and protocols was established and
implemented on a pilot basis. Under these pilot rules, a single-stock circuit breaker
is triggered if the price of a security changes by 10 percent within a rolling 5-minute
period. If triggered, all markets pause trading in the security for at least 5 minutes,
and then the primary listing market employs its standard auction process to deter-
mine the opening print after the 5-minute pause period.

The pilot commenced with securities included in the S&P 500 Index and then was
expanded in September 2010 to the Russell 1000 Index and certain exchange traded
products. Where there is extreme volatility in a stock, this solution provides for a
pause in trading that will allow market participants to better evaluate the trading
that has occurred, correct any erroneous “fat finger” orders and provide for a more
transparent, organized opportunity to offset the order imbalances that may have
caused the volatility. FINRA and the exchanges, with the SEC, have been moni-
toring continuously the application and effectiveness of the pilot to determine
whether expansion to additional securities is appropriate and whether adopting or
incorporating other mechanisms, such as a limit up/limit down procedure that would
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directly prevent trades outside of specified parameters, would be a more efficient
and effective permanent approach.

Similarly, new rules were established to improve the consistency and trans-
parency surrounding the process for breaking erroneous trades, particularly with re-
spect to events like those that occurred May 6, which impacted multiple stocks with-
in a very short time frame. In September, FINRA and the exchanges, in coordina-
tion with SEC staff, adopted on a pilot basis new rules to establish standards for
breaking trades following multistock events. For events involving between 5 and 20
stocks, FINRA and the exchanges will break trades at least 10 percent away from
the reference price (typically the consolidated last sale), and for events involving 20
or more stocks, at least 30 percent away from the reference price. These rules pro-
vide more certainty to market participants as to when and at what prices trades
will be broken by FINRA and the exchanges, facilitating a more transparent and
orderly resolution of multistock events.

Most recently, in November 2010, the SEC approved FINRA and exchange rules
to strengthen the minimum quotation standards for market makers and effectively
prohibit what have been called “stub quotes” in the U.S. equity markets—quotes to
buy or sell stocks at prices so far away from the prevailing market that they are
not intended to be executed. Executions against stub quotes represented a signifi-
cant proportion of the trades that were executed at extreme prices on May 6, and
subsequently broken. The new rules require market makers to maintain continuous
two-sided quotations throughout the trading day within a certain percentage of the
NBBO, thereby prohibiting the use of extreme stub quotes.

Through the CFTC-SEC Joint Advisory Committee, deliberations continue about
potential additional measures regulators may institute in the wake of May 6.
FINRA is committed to working with our fellow regulators, through the Commaittee
and in other ways, to continue this analysis.

Lastly, it is worth noting that the SEC also recently adopted rules preventing
unfiltered market access, as well as requiring brokers with market access to have
risk management controls and supervisory procedures to help prevent erroneous or-
ders, ensure compliance with regulatory requirements and enforce credit or capital
thresholds. FINRA has consistently taken the approach that brokers sponsoring
market access have a responsibility to ensure that proper screens are in place before
providing access to firms, including those who may use high-frequency or algo-
rithmic trading strategies. FINRA has questioned brokers providing access to deter-
mine whether they have fulfilled their obligations to understand the ownership of
firms to whom they are providing access and what is being done with algorithms
used through those agreements. FINRA will continue to examine the firms it regu-
lates for compliance in this area, analyze whether enhancements to our supervision
rules are warranted and enforce the new SEC requirements vigorously.

High-Frequency Trading and the Trillium Case

While the disruption on May 6 focused significant attention on high-frequency
traders and algorithmic trading in today’s highly automated marketplace, FINRA
had already been scrutinizing trading activity closely in order to detect attempts to
use these technologies to implement manipulative trading strategies. In today’s
fragmented trading environment, it is very plausible that market participants will
spread their activity across multiple markets and accounts in an attempt to avoid
detection of trading abuses such as wash sales, frontrunning, insider trading, mark-
ing the close and open, and manipulative trading strategies like layering. FINRA
is aggressively pursuing these types of illegal trading practices that inappropriately
undermine legitimate market trading.

In September, FINRA fined a New York brokerage firm—Trillium Brokerage
Services—over $1 million and suspended several traders at the firm for using an
illicit high-frequency trading strategy. Trillium, through nine proprietary traders,
entered numerous layered, non-bona fide market moving orders to generate selling
or buying interest in specific stocks. By entering the non-bona fide orders, often in
substantial size relative to a stock’s overall legitimate pending order volume, Tril-
lium traders created a false appearance of buy- or sell-side pressure.

This trading strategy induced other market participants to enter orders to execute
against limit orders previously entered by the Trillium traders. Once their orders
were filled, the Trillium traders would then immediately cancel orders that had only
been designed to create the false appearance of market activity. As a result of this
improper high-frequency trading strategy, Trillium’s traders obtained advantageous
prices that otherwise would not have been available to them. Trillium’s traders
bought and sold NASDAQ securities in over 46,000 instances, reaping nearly
$575,000 in improper profits. Other market participants were unaware that they
were acting on the illegitimate, layered orders entered by Trillium traders.
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In addition to the nine traders, FINRA also took action against Trillium’s Director
of Trading and its Chief Compliance Officer. The 11 individuals were suspended
from the securities industry or as principals for periods ranging from 6 months to
2 years. FINRA levied a total of $802,500 in fines against the individuals, ranging
from $12,500 to $220,000, and required the traders to pay out disgorgements total-
ing roughly $292,000.

While FINRA is able to pursue instances of these illegal trading strategies on
markets we regulate as well as through the cooperative information-sharing efforts
of market surveillance staffs, the risk of missing instances of manipulation, wash
sales, abusive short selling and other improper “gaming strategies” is still unaccept-
ably large. While FINRA’s ability to aggregate an increasing share of regulatory
data for surveillance purposes is a strong step in the right direction, establishing
a consolidated audit trail is the key to enhancing regulators’ abilities to detect these
activities. This would allow FINRA and the exchanges to more efficiently detect vio-
lations and adapt surveillance programs to new scenarios.

FINRA Market Regulation

In addition to performing its own regulatory obligations to conduct surveillance
of over-the-counter (OTC) trading in equities and debt, FINRA increasingly is pro-
viding surveillance and related regulatory services for equities and options traded
on U.S. exchanges. FINRA is responsible for insider-trading surveillance for all ex-
change-listed equity securities across all U.S. exchanges, regardless of the market
on which a trade is executed. FINRA is responsible for surveillance of NASDAQ
OMX, originally as a sister subsidiary when NASDAQ was part of NASD and now
under contract, and subsequently NASDAQ OMX BX (formerly the Boston Stock Ex-
change) and NASDAQ OMX PHLX (formerly the Philadelphia Stock Exchange) (col-
lectively NASDAQ). In June 2010, FINRA became responsible for surveillance of the
NYSE Euronext’s three U.S. exchanges, the New York Stock Exchange (NYSE),
NYSE ARCA and NYSE AMEX (collectively the NYSE). FINRA also provides regu-
latory services to the International Securities Exchange, the Boston Options Ex-
change, the BATS Y and Z Exchanges and the EDGA and EDGX Exchanges.

As a result, FINRA presently is responsible for conducting posttrade market sur-
veillance of approximately 80 percent of the equity share volume and 30-35 percent
of the option contract volume traded on U.S. exchanges. With the recent addition
of the NYSE, FINRA has started an integration process that will combine for the
first time detailed trading data from FINRA, NASDAQ and the NYSE in one data
center. With this aggregated data, FINRA will be able to conduct comprehensive,
cross-market surveillance of 80 percent of the equity market.

FINRA uses a variety of sophisticated online and offline surveillance techniques
and programs to detect potential violations and reconstruct market activity using
trade, quote and order information that is captured daily. Specifically, FINRA’s
Market Regulation Department is comprised of approximately 440 employees that
are organized into roughly 70 specialized teams of subject matter experts for certain
rules and trading activity. These teams conduct investigations based on alerts gen-
erated by over 300 surveillance patterns that are designed to detect particular
threat scenarios by canvassing some or all of the one billion or more market events
that are captured by FINRA each day. FINRA also provides interpretive guidance
on a variety of trading issues and rules, investigates market-related complaints
from investors, broker-dealers and other parties, and conducts market and trading-
related preventive compliance activities.

Consolidated Audit Trail

With the growth in the number of registered exchanges and alternative trading
systems, increased competition among trading venues and market structure policy
compelling connectivity among exchanges and between exchanges and other execu-
tion venues, it is clear that market quality can no longer be ensured by a single
exchange acting in a siloed fashion. In fact, as noted earlier, it is plausible that cer-
tain market participants, knowing the extent of current regulatory fragmentation,
now consciously spread their trading activity across several markets in an effort to
exploit this fragmentation and avoid detection. As the SEC recognized with its re-
cent rule proposal, that evolution of the U.S. equity markets and the technological
advances in trading systems have created an environment where a consolidated
audit trail is now essential to ensuring the proper surveillance of the securities mar-
kets and the confidence of investors in those markets.

In its proposal to adopt a consolidated audit trail, the SEC correctly identified the
challenges that exist in conducting market surveillance with today’s regulatory
audit trails. FINRA agrees with the SEC on those issues and strongly supports the
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establishment of a consolidated audit trail as a critical step to enhance regulators’
ability to conduct surveillance of trading activity across multiple markets.

The events of May 6 also have demonstrated the need for SROs and the SEC to
have direct and more timely access to consolidated audit trail data. As the Commis-
sion noted in its proposal, the SEC’s and SROs’ inability to timely and efficiently
access the patchwork of audit trail data that currently exists creates delays in iden-
tifying potential market abuses and creating market reconstructions. Thus, FINRA
believes the key aspects necessary for ensuring an effective, comprehensive and effi-
cient consolidated audit trail are: uniform data (both data format and data content
across markets); reliable data; and timely access to the data by SROs and the SEC.

In terms of implementation, FINRA believes the most effective, efficient and time-
ly way to achieve the goals of a consolidated audit trail is to expand existing sys-
tems, such as FINRA’s Order Audit Trail System (OATS), and consolidate this infor-
mation with exchange data and discrete new data, such as large trader information,
into a central repository. Building off existing systems would significantly reduce
both the cost (to the industry, and ultimately, investors) and the time for implemen-
tation of a fully consolidated audit trail and integration of that audit trail into sur-
veillance systems.

Because market participants already have systems in place to comply with OATS
requirements, programming changes needed for an entirely new system are substan-
tially greater than expanding existing protocols. In addition, FINRA recently re-
ceived SEC approval to expand OATS beyond NASDAQ-listed issues to include all
exchange-listed issues, further enhancing the benefits of leveraging OATS for a con-
solidated audit trail.

FINRA also believes that the practicality, costs and benefits associated with incor-
porating a broad array of real-time data into the consolidated audit trail should be
considered carefully. In many cases, information may be extremely difficult to pro-
vide accurately on a real-time basis. In addition, there are many types of informa-
tion that have limited real-time regulatory benefit, due to the time needed to vali-
date and analyze data to detect complex, violative trading activity. It has also been
FINRA'’s experience that the quality of real-time data can degrade during significant
market events due to capacity and other issues.

In terms of the content of any consolidated audit trail, FINRA’s experience has
shown that there are certain critical elements necessary to conduct effective surveil-
lance across multiple markets. As an initial matter, it 1s essential that each market
participant be required to report the same data elements in a uniform way. More-
over, consolidated data is only useful if each reporting entity uses the same
timekeeping system. FINRA also believes that each broker-dealer must have a
unique identifier that remains the same regardless of the market on which the par-
ticipant is trading, and that those identifiers should be more granular than at the
firm level. Similarly, FINRA agrees with the SEC that each customer of a firm
should have a unique identifier that is constant across all firms through which the
customer trades.

Based on our experience developing and operating OATS, FINRA has a unique
perspective on many of the specific issues and questions raised in the SEC’s pro-
posal. We have provided detailed comments to the Commission and are committed
to working with them as consideration of the proposal moves forward.

Conclusion

Changes in financial markets in recent years have necessitated adaptation by reg-
ulators across a wide spectrum of issues. Both technological and policy develop-
ments have driven changes in the markets that make the practice of regulating
them a more complex task.

FINRA continually reviews its programs and technology to ensure that our ap-
proach reflects the realities of today’s markets. May 6 clearly demonstrated areas
where regulators should alter rules going forward to avoid a repeat of the events
of that day. As noted above, several coordinated rulemakings have been imple-
mented and consideration of additional steps continues.

The SEC has correctly identified one of the most pressing issues that faces regu-
lators conducting market surveillance—that we are all hampered by the lack of a
comprehensive, sufficiently granular and robust consolidated audit trail across the
equity markets. It is vital that we consolidate audit trail data in one place so that
abusive trading practices can be more readily identified. FINRA stands ready to
work with Congress, the Commission and other SROs to help bring about a consoli-
dated and enhanced audit trail that will facilitate more effective surveillance for the
protection of investors and market integrity.

Again, I appreciate the opportunity to share our views. I would be happy to an-
swer any questions you may have.
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RESPONSES TO WRITTEN QUESTIONS OF CHAIRMAN REED
FROM MARY L. SCHAPIRO

Q.1. Will the consolidated audit trail and large trader reporting re-
quirements proposed by the SEC be coordinated with the CFTC so
that “unique tags” and customer identification information you de-
scribed in your testimony would be the same across the securities
and futures markets? Why or why not?

A.1. The scope of the consolidated audit trail (CAT) and large trad-
er reporting proposals currently under consideration by the Com-
mission is limited to certain securities products, specifically NMS
securities. I believe these proposals are a critical first step towards
enabling the Commission to better carry out its oversight of the se-
curities markets and to perform market analysis in a more timely
fashion, whether on one market or across markets. I anticipate
that over time the scope of the CAT will be expanded to include
other types of securities, including debt and OTC equities. I also
hope the CAT ultimately will include information on related fu-
tures products, and we will work with the CFTC toward this end.
Due to the enormity of this project even when just focusing on eq-
uities, however, we felt it was more feasible—and made more
sense—to utilize a phased approach that started with equities and
built out from there.

Further, I note that the newly created Office of Financial Re-
search (OFR) is considering implementing a rule pursuant to which
all legal entities in the financial industry would be assigned unique
identifiers. Such a system could be of significant benefit to regu-
lators worldwide, as each market participant could readily be iden-
tified using a single reference code regardless of the jurisdiction or
product market in which the market participant was engaging.
Such a system also could be of significant benefit to the private sec-
tor, as market participants would have a common identification
system for all counterparties and reference entities, and would no
longer have to use multiple identification systems.

The CAT rule as proposed is written to ensure that market par-
ticipants have sufficient flexibility to use the unique identifier as-
signed under such a rule to comply with the proposed CAT require-
ments. Thus, the Commission and the CFTC could use the common
set of identifiers if such identifiers are mandated by the OFR.

Q.2. In regard to the proposed consolidated audit trail, what is the
benefit of establishing a new audit trail system as opposed to build-
ing ‘(?)n an existing system such at FINRA’s Order Audit Trail Sys-
tem?

A.2. Although FINRA’s Order Audit Trail System is one of several
existing technologies that could be used to expedite the CAT imple-
mentation process, other technologies are currently available that
can leverage the resources, speed, and accuracy of existing business
practices and normalize and consolidate different data sets in real
time. Each available technology has benefits and drawbacks that
require careful analysis and balancing before selection.

We are also considering some interim steps to improve the cur-
rent audit trail systems, and our large trader reporting rule will be
a useful first step. That said, we feel it is critical to remain focused
on creating an audit trail that directly addresses today’s problems,
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can be expanded to include all types of financial products, and will
remain useful as we tackle tomorrow’s problems.

Q.3. Should there be serious consideration of removing the SRO
function out of the individual exchanges and placing it into a single
SRO? Should this consideration be extended to include a single
SRO responsible for the equities as well as the futures markets?
Could that possibly be a way to reduce the regulatory fragmenta-
tion that Professor Angel discussed in his testimony?

A.3. Because the structure of our securities markets and their reg-
ulation is complex, there invariably can be room for improvement.
The establishment of a single SRO to supervise all securities mar-
kets, however, would not necessarily be a simple solution to regu-
latory fragmentation. Congressional action likely would be required
to change our system of self-regulation to create a new “super
SRO.” Moreover, there could be collateral consequences to remov-
ing the SRO function from each exchange and placing it into a sin-
gle SRO. For example, exchanges have varying market structures
and do not necessarily trade the same types of securities, and per-
sonnel at each exchange have experience with that exchange’s par-
ticular structure, rules, systems, and listed products. As an SRO,
each exchange is required to submit its proposed rule changes with
the Commission, among other obligations under the Exchange Act.
If there were a single SRO, the personnel at that SRO would have
to acquire the expertise to oversee all exchanges and the single
SRO also would have to submit proposed rule changes to the Com-
mission for each exchange.

In a number of ways, the exchanges and FINRA already have
been working together to create a more efficient regulatory system
that is consistent with the Exchange Act. For example, NYSE
Euronext and its three subsidiary exchanges, NYSE, NYSE Amex
and NYSE Arca, recently entered into a regulatory services agree-
ment in which FINRA now conducts a substantial portion of regu-
lation on behalf of these three exchanges, with each exchange re-
taining full regulatory responsibility in the event that FINRA fails
to perform appropriately. Other exchanges also have entered into
regulatory services agreements with FINRA with respect to aspects
of their regulatory programs. Further, the exchanges and FINRA
have entered into Commission-approved delegation plans in which
a number of SROs delegate to a single SRO full regulatory respon-
sibility for particular matters, i.e., oversight of one or more common
rules. SROs are members of the Intermarket Surveillance Group
and, as such, their respective staff and Commission staff meet reg-
ularly on matters that reach across SROs. Also, the Commission re-
cently proposed a consolidated audit trail that would provide the
SROs and the Commission with data allowing them to conduct
cross-market surveillance when regulatory issues arise.

The current system of self-regulation is based on the notion that
each securities market is in the best position to monitor and under-
stand the activity in its market and to respond to rapidly changing
conditions and business practices. We will continue, however, to
work with the SROs to reduce regulatory fragmentation wherever
possible, while maintaining the benefits of regulatory expertise and
focus in each market.
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RESPONSES TO WRITTEN QUESTIONS OF CHAIRMAN LEVIN
FROM MARY L. SCHAPIRO

Q.1. My Subcommittee staff has reviewed a number of the exam-
ination reports produced by the Securities and Exchange Commis-
sion staff to evaluate the market surveillance programs at some ex-
changes. The reports show wide variations and some serious defi-
1ciencies in the ability of some exchanges to conduct basic surveil-
ance.

For example, one report, which took 3 years to complete, from
January 2007 to April 2010, found the exchange’s trading surveil-
lance program was generally ineffective for monitoring trading on
its system and had problems reviewing trades to detect even the
most basic manipulations such as wash sales. It found that the ex-
change was also operating without a dedicated regulatory budget.
A second examination report found that another exchange had
failed to develop effective automated surveillance programs to mon-
itor trading activity on its market, and was only in the early stages
of developing investigative, examination, and enforcement pro-
grams. Other reports were equally troubling.

These report findings were issued during the same years trading
volume was exploding on the new exchanges, and market partici-
pants were developing software to trade across markets in fractions
of a second.

(a) Do you find these examination findings troubling, and does
the SEC have any plans to develop minimum standards for market
surveillance efforts at the exchanges?

(b) You testified that you envision the consolidated audit trail
being used by exchanges and other SROs to help monitor the mar-
kets. Given the deficiencies your examination staff has identified,
do you have confidence in the capability of the SROs and exchanges
to make use of the new data or will new capabilities need to be de-
veloped?

(c) Please describe any efforts undertaken by the SEC to improve
and coordinate trading surveillance and enforcement efforts by its
exchanges and SROs, in particular with respect to trades that may
influence prices on more than one market.

A.1. Both the examination staff responsible for these reports and
I do find these results troubling.

As a general matter, Commission staff devotes significant exam-
ination resources both to identifying deficiencies at SROs, as well
as to ensure that the SROs take adequate remedial actions to ad-
dress those deficiencies. Without speaking to any specific matter,
I can tell you that referrals to our Enforcement Division have in
fact been made in connection with certain past SRO examinations.
In addition, and again without speaking to any specific matters,
what is contained in an examination report may not reflect the full
universe of steps that the Commission or its staff have taken in
connection with its oversight function. For example, the staff sup-
plements its examination efforts with regular meetings with the
SROs, surprise on-site reviews, staff compliance letters to all SROs
on specific risk topics, and reviews of SRO surveillance plans for
certain rule proposals.

The staff uses these efforts to help establish and communicate
general standards for SRO market surveillance, as well as tailored
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guidance to specific SROs when appropriate. As noted below, we
have revised our SRO examination program to better address
evolving market risks, and will continue to evaluate the standards
for market surveillance—and the methods of communicating those
standards—in light of the evolving risks.

We recognized that our SRO and exchange exam program needed
to change to adapt to new market realities, and it in fact is chang-
ing. Recently, we consolidated the SRO inspection function into one
group singularly responsible for SRO inspections, the Office of Mar-
ket Oversight (Market Oversight). Market Oversight is headed by
a new Associate Director with significant SRO, policy, and enforce-
ment experience.

We also recognized that market developments, such as high fre-
quency trading and increased market fragmentation, required us to
adjust our examination program to address newly emerging areas
of risk. As a result, we have made fundamental structural changes
in the way we approach and conduct SRO examinations, including
looking at how SROs surveil for potentially abusive high frequency,
high quote or other algorithmic trading strategies. In November
2010, the heads of our Division of Trading and Markets and Office
of Compliance, Inspections and Examinations (OCIE) sent a letter
to all the SROs specifically requesting that they conduct a thor-
ough review of its data feeds as well as its regulation and surveil-
lance of its members’ order and trading practices to ensure compli-
ance with the securities laws.

In addition, Market Oversight has developed an examination
plan for Fiscal Year 2011 that includes assessments of each of the
15 registered exchanges and 22 options and equities markets that
they operate. The assessments have been informed by recent mar-
ket events, including the events of May 6, and will include an over-
view of key risk areas, including market oversight and surveillance.
OCIE expects to take the findings of these assessments to create
a comprehensive risk matrix for each of the exchanges and use that
risk-based approach to inform future inspections of each of the
SRO “complexes.”

At the same time, though I am recused from FINRA issues, I was
informed in preparation for this hearing that OCIE will be con-
ducting an in-depth examination of FINRA, including all of the
items articulated in Dodd-Frank Section 964. As part of the FINRA
review, I was informed that staff will be building on an examina-
tion of FINRA’s surveillance programs that it started last year.
Specifically, staff will be using the information garnered in its ini-
tial examination to focus on FINRA surveillances related to high
frequency trading strategies, high quote traffic strategies, and
other algorithmic trading such as spoofing and layering.

In terms of the timing of our SRO examinations, SRO examina-
tions have historically been resource intensive reviews that, while
appropriate in some cases, occasionally resulted in unnecessary
delays. OCIE intends to focus future inspections on high risk areas
that can be completed within 180 days after conducting the onsite
portion of our examinations. In addition, OCIE and our Trading
and Markets Division are leveraging their resources and using
other methods of overseeing the SROs, such as sending compliance
letters to all SROs on cross-market issues.
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We previously worked with the SROs to better regulate certain
cross-market issues, and we expect to continue that process as ap-
propriate in the future. For example, pursuant to a staff rec-
ommendation in an examination sweep, the SROs have worked to-
gether to better manage market fragmentation and allocate regu-
latory responsibility for insider trading surveillance. The SROs also
continue to work together through the Intermarket Surveillance
Group, which was formed in 1983 to improve the detection of inter-
market securities fraud and share regulatory concerns.

Finally, if approved, I believe that a consolidated audit trail will
dramatically improve market regulation. The new data will allow
for the development of new regulatory capabilities, including im-
proved risk assessment and more precise, effective, and comprehen-
sive surveillance, examination, and enforcement efforts. The SROs
and the Commission will need to work collaboratively to take full
advantage of the proposed audit trail, and I am committed to mak-
ing sure that happens.

Q.2. FINRA recently announced a settlement regarding same-day
manipulations by Trillium Trading LLC. According to the settle-
ment, during a 3 month period about 4 years ago, Trillium traders
manipulated the market by combining legitimate and phony orders
to bid up the prices of some stocks. Trillium’s traders used this ma-
nipulation strategy more than 46,000 times, netting profits of more
than $575,000. After several years and thousands of hours of inves-
tigation, FINRA settled the case, and both Trillium and its execu-
tives paid $2.2 million in fines and disgorgement.

(a) How many trading manipulation actions have been brought
or settled by the SEC in the last 5 years?

(b) How many of these involved same-day manipulations?

(c) What factors inhibit the SEC’s ability to investigate and pur-
sue these cases, including any legal standards?

(d) Please provide the same information for actions brought or
settled by your exchanges or SROs.
A.2. The Commission’s Enforcement Division is devoting significant
resources to investigating whether various market participants
have engaged in conduct that unlawfully exploits the fragmenta-
tion of the markets, intentionally contributes to market volatility
or uses high-frequency trading strategies to manipulate the price
and volume of securities at the expense of innocent investors. The
Division’s new Market Abuse Unit is helping to coordinate the
Commission’s enforcement response to complex abusive trading
practices. Practices that are the focus of our Enforcement staff in-
clude layering or spoofing, improper order cancellation activities or
“quote stuffing,” the use of order anticipation and momentum igni-
tion strategies undertaken for a manipulative purpose, passive
market making practices that incentivize possible manipulative
quoting activity, abusive colocation and data latency arbitrage ac-
tivity in potential violation of Regulation NMS, use of Direct Mar-
ket Access arrangements to conceal manipulative trading activity
and conduit entity market manipulation.

In the last 5 years, the Commission has filed approximately 200
enforcement actions where the staff classified the primary type of
misconduct as market manipulation. The Commission does not
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track manipulation cases according to whether the conduct oc-
curred intraday or over a period of time. The enforcement actions
the Commission filed that involved manipulative conduct included
misconduct such as account intrusions, wash trades, matched or-
ders, kickback manipulations, and “pump-and-dump” schemes. For
the most part, the filed actions allege misconduct over a period of
time, though certain of the misconduct occurred both intraday and
over a lengthier period, particularly in cases involving matched or-
ders and wash trades. In addition, in certain cases that were co-
ordinated with the criminal authorities, the Commission has filed
enforcement actions that halted intraday manipulation schemes in
their incipient stages as the result of undercover operations under-
taken by criminal authorities.

During the last 5 years, registered exchanges and self-regulatory
organizations brought 47 proceedings involving trading manipula-
tions, 32 of which they characterized as same-day manipulations.
This includes information from NYSE AMEX, NYSE ARCA, BATS,
Boston Options Exchange, C2 Options Exchange, CBOE, CBSX,
Chicago Stock Exchange (CHX), Direct Edge, FINRA, the Inter-
national Securities Exchange, NASDAQ OMX, NASDAQ BX OMX,
NASDAQ PHLX OMX, the National Stock Exchange (NSX), and
NYSE.

There are a number of factors that make these cases challenging
to investigate, particularly given current technology-driven trading
practices.

First, the volume of data creates extraordinary resource chal-
lenges. The Commission needs similar technological and human an-
alytical resources as those possessed by the firms that are placing
thousands of orders per second. For example, the Enforcement Di-
vision’s Market Abuse Unit currently has vacancies for specialists
with current industry knowledge that the unit has not been able
to fill due to current budget constraints. The unit’s planned Anal-
ysis and Detection Center, if able to be staffed by these specialists,
would coordinate trading abuse investigations with the Division’s
investigative staff and would generate specialized insight into other
abusive high frequency and algorithmic trading practices. To per-
form these functions, the specialists will need advanced data anal-
ysis applications, better hardware and access to greater third party
databases and information warehouses.

Second, the fragmentation of trading at different market centers,
including exchanges, dark pools, broker-dealer internalizers, and
direct market access providers requires data collection—often with
format and compatibility differences—from a variety of market cen-
ters.

Third, because of the prevalence of high-volume trading through
direct market access providers, our investigators often must trace
the conduct back through multiple layers of broker-dealers to iden-
tify the original trader. This can both delay our investigation and
also serve to obscure the true identity of the trader at interest.

Fourth, the use of algorithmic code to direct trading decisions
presents multiple challenges. We must ensure that historical
versions of algorithmic code are maintained so that we preserve the
ability to study high-frequency trading instructions, which could
contain important and unique evidence of scienter. In addition, it
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requires resources to analyze computer code in the course of our in-
vestigations.

The consolidated audit trail and large-trader reporting initia-
tives, if adopted, will help address some of these challenges. Ulti-
mately, only when we have: (1) comprehensive and accessible data
sources; (2) adequate technology resources; and (3) additional per-
sonnel with the appropriate backgrounds and skills will it become
easier to detect and stop technology-driven market abuse.

Q.3. On May 6, much like the crash of 1987, a fall in the price for
a broad futures product triggered severe price drops in the equities
markets, including in individual stocks.

(a) Given the connection between the futures and stock markets,
would it make sense for the SEC and CFTC to coordinate and en-
sure that circuit breakers or other stabilization measures, such as
a limit up/limit down function, apply consistently across all mar-
kets in similar financial instruments (futures, options, and equi-
ties)?

(b) If so, are there any efforts underway to do that now?

A.3. It does make sense to seek to coordinate such efforts between
the Commission and the CFTC, and we have been doing so. SEC
and CFTC staffs worked closely together on both the preliminary
and final joint staff reports that set forth their findings regarding
the events of May 6, and presented those reports to the agencies’
Joint Advisory Committee comprised of prominent experts that was
created to advise both agencies on emerging regulatory issues.

Some of the initial regulatory actions taken by the Commission
after May 6—for example, the pilot programs with respect to single
stock circuit breakers and the enhanced procedures for breaking
clearly erroneous trades, as well as the approval of SRO rules ban-
ning of stub quotes—were designed to quickly address regulatory
concerns unique to the securities markets. As noted in the staff re-
ports, on May 6 the futures markets already had mechanisms in
place such as limits and trading pauses applicable to futures con-
tracts, and some restrictions on how far from the midmarket a par-
ticipant can quote.

As the Commission moves forward with a more comprehensive
and permanent set of regulatory responses to the events of May 6,
such as a possible limit up/limit down mechanism applicable to in-
dividual securities, we will consult regularly with CFTC staff. And
in some areas, such as the modernization of the cross-market cir-
cuit breakers put in place after the 1987 market crash, SEC and
CFTC staffs have been working closely together—and will continue
to do so—to help assure a consistent mechanism is applied across
the futures and securities markets.

Q.4. Exchanges, traders, and SROs have told us that the equities
markets have been experiencing mini-crashes in single stocks regu-
larly for years. Since the pilot circuit breaker took effect in June,
there have been at least 18 instances of the triggers going off. In
some instances, trades were still reported at prices outside of the
circuit breaker’s range.

(a) Why hasn’t the pilot program prevented these mini-crashes?
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(b) How does the SEC plan to improve the functioning of the sta-
bilization measures to prevent trades from occurring outside of
their bands?

A.4. While the individual stock circuit breakers have helped limit
the extent of price moves in the securities to which they apply, I
believe our experience with the pilot program shows that improve-
ments to that mechanism are warranted.

For the actively traded stocks included in the circuit breaker
pilot, to date we have observed 20 instances of stocks experiencing
a sudden price move that triggered an individual circuit-breaker
halt. In a few cases, these price moves were attributable to signifi-
cant news concerning the company. In many others, they were at-
tributable to mistakes in order submission or trade reporting. To
trigger the circuit breaker, the price of the security, as reflected in
an executed trade, must move 10 percent or more over a 5-minute
period. As such, there must be an executed trade outside of the cir-
cuit breaker parameters in order to trigger the circuit breaker for
that stock, which explains, at least in part, why trades are still
being reported outside of the circuit breaker parameters.

One way to improve the individual stock circuit breakers may be
to replace or enhance them with a “limit up/limit down” mecha-
nism. One of the advantages of this approach is that it could pre-
vent trades from occurring outside of a designated price band that
is tied to the current market price, and thus prevent “mini-crashes”
outside of that range. At the same time, it could be less restrictive
than a circuit breaker because it would not halt trading within the
applicable price band. Recourse to a trading pause could be main-
tained to accommodate more fundamental price moves. At present,
Commission staff is actively working with the exchanges on a pro-
posal for a limit up/limit down mechanism, and I would expect a
proposal to be published for comment in the near future.

RESPONSES TO WRITTEN QUESTIONS OF SENATOR COBURN
FROM MARY L. SCHAPIRO

Q.1. How much money will the SEC spend in the next year to com-
ply with Dodd-Frank?

How many employees at the SEC are working on the new Dodd-
Frank requirements?

A.1. So far, the SEC has proceeded with the first stages of imple-
mentation of the Dodd-Frank Act without additional funding. This
has largely involved performing studies, analysis, and the writing
of rules. These tasks have taken staff time from other responsibil-
ities, and have been done almost entirely with existing staff. To ac-
complish minimal Dodd-Frank Act implementation (hiring six peo-
ple and initial IT expenditures) in FY2011 would require an esti-
mated $14.6 million.

To fully carry out its new responsibilities for oversight of over-
the-counter derivatives, private fund advisers, credit rating agen-
cies, and other areas of the financial industry, the SEC will indeed
require additional resources. In FY2012, we estimate a require-
ment for 468 new staff, of which many would need to be expert in
derivatives, hedge funds, data analytics, credit ratings, or other
new or expanded responsibility areas. We also will need to invest
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in IT systems to facilitate the registration of additional entities and
capture and analyze data on these new markets. The agency’s over-
all cost estimate for Dodd-Frank in FY2012 is approximately $123
million.

Q.2. Your proposal for a Consolidated Audit Trail reflects an enor-
mous cost—$4 billion, with an ongoing cost of nearly $2.1 billion
per year. That is $15 billion over the next 5 years. However, during
our hearing, you stated your belief that the SEC could “dramati-
cally reduce the cost and the timetables of implementation.”

(a) When do you expect to issue a revised proposal with the new
cost and timetables for implementation?

(b) How and when would you plan to use the data available in
this new database?

rgc) What, if any of this information, do you currently have access
to?

(d) How would you balance the need for transparency with the
need for businesses to maintain some privacy?

(e) Your proposal emphasizes real-time data, instead of data that
arrives at the end of the day. Can you give an example for when
the SEC would use real-time data differently than end-of-day data?

A.2. On May 26, 2010, the Commission proposed Rule 613 to estab-
lish a Consolidated Audit Trail (CAT). The Commission received
many thoughtful comments on the proposal that addressed a wide
range of issues, including the way in which audit trail data would
be provided to the central repository, the scope of the required data
elements, and suggestions on how to reduce implementation costs.
Commission staff has been actively considering the comments it re-
ceived in response to the proposal, following up with a range of
market participants and technology providers, and preparing a rec-
ommendation for the Commission for the adoption of the rule. I
currently expect the Commission will consider the staff’s rec-
ommendation for adoption of the rule, including the implementa-
tion timetable and revised cost estimates, in the first half of this
year.

Though the full realization of the benefits of a CAT would not
come until a proposal is fully implemented, upon implementation
I expect we would begin to realize the benefits of the data almost
immediately. For example:

e surveillances of the markets should be significantly enhanced
by being more focused, less manually intensive, and better able
to detect cross-market issues;

¢ examinations should be informed by better risk assessments,
and more exam work could be done without burdening reg-
istrants with time-consuming document requests; and

¢ enforcement investigations should be more efficient and less
reliant on the production of information by respondents.

In short, the CAT data would be tremendously useful both to the
SEC as well as the national securities exchanges and national se-
curities associations (“self-regulatory organizations” or “SROs”).

Currently, there is no single database of comprehensive and
readily accessible securities order and execution data available to
the Commission. Instead, the Commission must obtain and merge
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together a very large volume of disparate data from numerous dif-
ferent market participants, a process which takes a significant
amount of time and effort.

The Commission staff itself does not have immediate access to
the individual SRO’s audit trail information, and instead must spe-
cifically request that an SRO produce the audit trail information
that it has. Though the SRO audit trails vary, generally they col-
lect information covering order receipt and origination, order terms,
order transmissions, and order modifications, cancellations and
execution. The audit trail information is collected through submis-
sions from SRO members by the end of each business day or, in
certain cases, upon request by the regulating entity. Significantly,
the SRO audit trails do not collect beneficial owner information (as
the CAT proposes to do), a critical limitation that makes the proc-
ess of identifying the ultimate customer responsible for the trans-
action at issue both extremely labor intensive and time consuming.

Moreover, information provided to the Commission from the indi-
vidual audit trails of the various SROs does not provide a view of
trading activity occurring across multiple markets. An SRO’s audit
trail information effectively ends when an order is routed to an-
other exchange. As a result, key pieces of information about the life
of an order may not be captured—or easily tracked—if an order is
routed from one exchange to another, or from one broker-dealer to
an exchange. As a result, regulators cannot readily piece together
activity related to the same order or customer occurring across sev-
eral markets to determine whether violative conduct has occurred.

Commission staff currently obtains information about orders or
trades directly from broker-dealers through the Electronic
Bluesheet System (EBS) under Rule 17a-25, and from equity
cleared reports. However, the information provided through these
systems is limited in detail and scope. For example, EBS data does
not include the time of execution, and often does not include the
identity of the beneficial owner. Commission staff often must make
multiple requests to broker-dealers to obtain sufficient order infor-
mation—such as information identifying the customer submitting
an order, the person with investment discretion for the order, or
the beneficial owner—to be able to adequately analyze trading.
Again, collecting, interpreting and analyzing diverse data sources
such as these are labor intensive and time consuming.

I believe that implementation of a consolidated audit trail would
significantly improve the comprehensiveness and timeliness of the
data the Commission needs in order to efficiently and effectively
regulate today’s markets.

Transparency and privacy are both important considerations as
we consider the CAT proposal. To meet the need for transparency,
the proposal would require that specified order information for all
equities and options be collected from the SROs and their members
and reported to a central repository. At the same time, the proposal
would include provisions designed to address the legitimate privacy
concerns of market participants. Access to audit trail information
would be strictly limited to regulators, and the proposed rule pro-
vides that the SROs may access and use the consolidated audit
trail data only for regulatory—and not commercial—purposes. The
proposed rule also requires that the SROs maintain policies and
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procedures to assure the confidentiality of all information sub-
mitted to, and maintained by, the central repository.

Regarding your question about real time data, end-of-day report-
ing, coupled with the current laborious process of identifying the
ultimate customer responsible for a particular securities trans-
action that may take weeks or even months, can impact effective
oversight by hindering the ability of SRO regulatory staff to iden-
tify manipulative activity close in time to when it is occurring, and
respond quickly to instances of potential manipulation. As a funda-
mental matter, our markets work in real time, and I therefore
think regulators overseeing the markets should seek, when fea-
sible, to work in real time as well. That is already happening today
as the exchanges use real time data to monitor and control order
flow and to run certain surveillances. I believe that these current
efforts would benefit from the detailed and cross-market data in a
real time CAT. I also believe new monitoring and surveillance ef-
forts will be developed to take advantage of the consolidated data,
as the CAT proposal requires the SROs to develop and implement
enhanced surveillances to make use of the CAT data. For example,
cross-market order flow could be monitored in real-time for poten-
tial problems, which could then be expeditiously addressed, poten-
tially preventing further damage and future problems.

RESPONSES TO WRITTEN QUESTIONS OF CHAIRMAN REED
FROM JAMES J. ANGEL

Q.1. Does the increased reliance in the market on dark pools and
other types of “undisplayed liquidity” have the potential for nega-
tively affecting public price discovery? If so, does this have the po-
tential of making our markets less efficient? Does it make the mar-
kets more prone to bouts of episodic volatility as we saw on May
6?

A.1. Price discovery is one of the most important features of our
public markets. It is important that investors be able to find
counterparties to their trades and reach agreement on an appro-
priate price. There is a concern that if too much trading occurs “in
the dark,” then market quality may deteriorate.

How much trading can occur in the dark before price discovery
deteriorates? Statisticians point out that one does not need to
measure every member of a population in order to measure it. We
only need a statistically valid sample, which can be a rather small
fraction of the total population. For example, public opinion polls
typically only use a few thousand people to get a sense of the opin-
ion of the whole U.S. population.

There can also be too little trading in dark pools as well as too
much. Dark pools allow market participants to provide some condi-
tional liquidity that they may not want to provide unconditionally.
For example, a firm may want to act as a market maker by pro-
viding liquidity to retail investors, but wants to avoid trading
against sophisticated high-speed traders. If the firm were to post
quotes in the public markets, it may get picked off by the high-
speed sharpshooters. The firm may gladly add liquidity to a dark
pool that caters to retail investors, giving them better executions
than they would get in the public markets.
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I don’t know precisely how much is too much or too little dark
pool participation rates. This is a question that calls for careful em-
pirical research done. I suspect that we are far from the point of
having too much activity in dark pools. In general, by most meas-
urable standards, the quality of the U.S equity market has in-
creased in recent years at the same time as activity in dark pools
has increased. !

By the way, there is really no such thing in the U.S. as a com-
pletely “dark pool” because the moment a trade takes place, a
flashbulb goes off and the price and volume of the trade are in-
stantly public information. Investors thus know almost imme-
diately the prices at which trades are taking place in the market,
which certainly helps in price discovery. Dark pools are only dark
before trades, not afterward.

With respect to increasing the risk of disruptions such as May
6, I do not believe that they present any more risk than other mar-
ket participants. There is always the risk that a computer glitch
may occur that destabilizes the market network. This can occur
anywhere in the market network. However, additional trading plat-
forms such as dark pools may provide additional liquidity and addi-
tional trading capacity that may ameliorate market disruptions.

Q.2. In your testimony you argued that both marketwide and
stock-by-stock circuit breakers should be redesigned and that these
circuit breakers should be based on “data integrity” as well as
those based on price. Can you elaborate on this? What would such
circuit breakers look like, what data would they monitor, and how
would the system effectively determine the integrity of that data?
Why wouldn’t these circuit breakers be just as prone to errors as
those based on price?

A.2. One of the key lessons of May 6 is the importance of data in-
tegrity. The SEC/CFTC report clearly stated that the reason given
by many firms for pulling out on May 6 was that they were experi-
encing data integrity problems. The report also indicated that com-
puterized trading firms perform a variety of tests on market data
and pause trading when they detect the possibility of problems
with the price feeds, either because of extreme movements in price
or when different data feeds disagree. It makes sense to design
data integrity pauses based on what the industry is already doing.
It would make sense to pause the market under the same condi-
tions that cause the important liquidity providers to pause. Not
doing so runs the risk that the market will experience another May
6th event in which technical issues push the liquidity providers to
the side, but other orders are still allowed to execute at bad prices.

A quick look at trade data shows the kind of problems that were
experienced on May 6. The following table shows 25 seconds of nor-
mal trading in Accenture on May 6 just before the crash:

1For details on how U.S. market quality has improved over the last decade, see my study
(joint with Larry Harris and Chester Spatt) Equity Trading in the 21st Century, available at
http:/ | papers.ssrn.com [ sol3 | papers.cfm2abstract id=1584026.
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Time Venue Size Price
2:30:01 PM NASDAQ ........... 100 41.52
2:30:03 PM NYSE 200 41.51
2:30:06 PM ADF 200 41,5115
2:30:12 PM NYSE 100 41.52
2:30:12 PM NYSE 100 41.52
2:30:12 PM NYSE 100 41.52
2:30:15 PM NYSE 100 41.52
2:30:19 PM NASDAQ BX ... 200 41.52
2:30:19 PM NASDAQ BX ..... 100 41.52
2:30:19 PM ADF 100 41.52
2:30:19 PM ADF 100 41.52
2:30:20 PM NYSEARCA ....... 100 41.52
2:30:20 PM NYSE 100 41.52
2:30:20 PM ISE 100 41.52
2:30:20 PM NATIONAL ......... 100 41.52
2:30:20 PM ADF 100 41.52
2:30:22 PM ADF 500 41.5201
2:30:25 PM ADF 4700 41.53
2:30:25 PM ADF 300 41.53

Note that the prices are usually the same on each market, and
when they change the amount of the change is usually less than
one cent.

Market quality began to deteriorate. Here are 5 seconds in
Accenture showing that reported trades on different exchanges are
getting farther and farther apart in price. Note that there are large
jumps in price between trades during the same second:

Time Venue Size Price
2:46:51 PM NASDAQ ........... 400 38.13
2:46:51 PM NASDAQ ........... 100 39.01
2:46:51 PM NYSE 200 39.12
2:46:51 PM NYSE 100 39.12
2:46:51 PM NYSEARCA ....... 100 39.02
2:46:51 PM NYSE 200 39.55
2:46:51 PM ISE 100 39.02
2:46:51 PM NYSE 100 39.56
2:46:51 PM NYSE 100 39.62
2:46:51 PM ISE 100 39.02
2:46:51 PM NYSE 200 39.61
2:46:51 PM NYSE 300 39.61
2:46:51 PM NYSE 100 39.53
2:46:52 PM NYSE 100 39.36
2:46:52 PM NYSE 100 39.36
2:46:52 PM NYSE 200 39.16
2:46:53 PM NASDAQ ........... 300 39.11
2:46:53 PM ISE 100 39.04
2:46:54 PM NASDAQ ........... 500 38.00
2:46:55 PM NYSEARCA ...... | 100 38.13
2:46:55 PM NYSEARCA ....... 100 38.13
2:46:55 PM NYSEARCA ....... 100 38.13
2:46:55 PM NYSEARCA ....... 609 38.00

The markets continued to disintegrate. Here are 2 seconds show-
ing the disconnection of the market centers:
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Time Venue Size Price
2:47:47 PM NASDAQ ... 100 34.61
2:47:47 PM NYSEARCA . 151 3262
2:47:47 PM NYSEARCA . 3780 3262
2:47:47 PM NASDAQ ......... | 100 32.40
2:47:47 PM NASDAQ .......... 100 33.69
2:47:47 PM NASDAQ .......... 100 33.69
2:47:47 PM NASDAQ . 100 33.69
2:47:47 PM NASDAQ .......... | 100 32.40
2:47:47 PM NASDAQ ......... 200 3191
2:47:47 PM CBOE 100 31.80
2:47:47 PM NASDAQ ......... 150 3179
2:47:47 PM NYSEARCA ....... 100 39.10
2:47:48 PM NASDAQ . 155 3126
2:47:48 PM NASDAQ ........ | 145 31.26
2:47:48 PM NASDAQ ... 100 30.79
2:47:48 PM CBOE 100 31.60
2:47:48 PM NASDAQ BX ..... 300 3334
2:47:48 PM NASDAQ BX ..... 170 3172
2:47:48 PM ADF 100 32.125
2:47:48 PM NASDAQ ......... 100 2934
2:47:48 PM CBOE 100 30.92
2:47:48 PM NASDAQ ... 186 28.12

A few seconds later we hit the well-known Armageddon:

Time Venue Size Price
2:47:54 PM NASDAQ .......... 100 1.84
2:47:54 PM NASDAQ ... 100 0.01
2:47:54 PM CBOE 100 0.01
2:47:54 PM NASDAQ .......... 100 174
2:47:54 PM CBOE 100 0.01
2:47:54 PM NASDAQ ......... 100 154
2:47:54 PM NASDAQ . 100 1.44
2:47:54 PM NASDAQ .......... | 100 134
2:47:54 PM NASDAQ ......... 100 124
2:47:54 PM CBOE 100 0.01
2:47:54 PM NASDAQ ... 100 114

Later more normal conditions returned:

Time Venue Size Price
2:59:35 PM BATS 100 4068
2:59:35 PM NYSE 200 4068
2:59:37 PM NYSE 100 40.69
2:59:37 PM ISE 100 4068
2:59:37 PM NYSE 100 4069
2:59:40 PM ADF 100 40.69
2:59:44 PM ADF 100 40.70
2:59:45 PM BATS 100 40.69
2:59:45 PM BATS 200 40.69
2:59:45 PM BATS 100 40.69
2:59:45 PM NYSE 100 4069
2:59:45 PM BATS 100 40.69
2:59:46 PM NYSEARCA ....... 100 4068
2:59:46 PM BATS 100 4068
2:59:46 PM NYSE 100 4068
2:59:49 PM BATS 100 4068




183

Time Venue Size Price

2:59:49 PM NYSE 100 40.68

A data integrity pause could be one in which the market super-
visor monitors the quality of the data feed and calls a 5 minute
halt when any one of a number of anomalous situations occur.
These situations could include:

e Price gap between exchanges greater than 5 cents.

e Price jump of +/- 10 percent in 5 minutes or less (current cir-
cuit breaker)

e Price discrepancy between data feeds, such as the direct feed
from an exchange and the consolidated quote.

e Crossed or locked market quotes
¢ Bid-ask spread larger than some amount

These pauses should be done on a stock by stock basis, as the
exchanges often run different stocks on different computers. For ex-
ample, symbols AAAA through CZZZ may be on one server, DAAA
through FZZZ on another, and so forth. By pausing only those
stocks that are experiencing problems, overall disruptions to the
market are minimized.

There are two types of errors in circuit breakers: One type of
error is to not halt trading when it is clear that the market mecha-
nism is misfiring. The other type of error is to halt trading when
the market should not be halted. We have seen both types of errors
in the last year.

Clearly, data integrity pauses would be subject to both Type I
and Type II errors. However, it is my belief that including such
lli/‘fuses would prevent more serious breaches of the type we saw on

ay 6.

Careful consideration needs to be paid to the design of these sys-
tems, especially since they will be called upon at times when the
market is under great stress and when the need for good price dis-
covery is most important. The basic goal of circuit breakers is to
maintain fair and orderly markets by stopping the market when
the market mechanism is likely to be producing incorrect prices.
This maintains the integrity of the market and prevents trades
that have to be busted later.

The marketwide circuit breakers instituted after the Crash of
1987 were based on the notion that stopping the entire market
after a large drop in prices would provide time for investors to as-
sess what was happening in the market, to assimilate any new in-
formation that had arrived, and to bring additional liquidity to the
market. In the Crash of 1987, the market mechanism could not
keep up with the flood of trading, much as the market mechanism
could not keep up with the flow of activity in the Flash Crash of
2010.

We learned on May 6 that a disruption can occur for technical
reasons. Imagine what would have happened on May 6 if the drop
had been just a little more severe and a few minutes earlier. It
would have triggered the 1 hour trading halt, causing headlines
around the world: “Stock market crashes. Trading Halted!” Many
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investors may have interpreted the event as signaling fundamental
news, and additional panic selling may have occurred in other mar-
kets still open, such as the bond and currency markets. Further-
more, the closed market may have led to more panic selling when
the market reopened.

The stock-by-stock circuit breakers imposed in some stocks after
May 6 were a step forward, but they need to be refined. Such pro-
tection needs to be applied to all stocks, not just the ones in the
current pilot. Also, methods need to be found to prevent erroneous
trades from occurring and triggering the circuit breakers when
they should not be triggered.

Q.3. What is your view on limit up/limit down price banding idea
referred to in Chairman Schapiro’s testimony?

A.3. I think that the limit up/limit down idea is conceptually ap-
pealing because it looks like a method for preventing erroneous
trades: Just don’t let any trades take place outside of a given band.
However, it has a fatal flaw that will result in many complaints to
the regulators. In a limit up/limit down system, there is a price
band within which trades are allowed to occur. For example, if the
reference price is $10 and the band is 10 percent, then trades could
occur anywhere between $9 and $11. The system automatically re-
jects any trades outside the band.

Clearly, there are times when the price should move outside the
band because new information has arrived. All limit up/limit down
mechanisms allow for an eventual reset in the trading band. At
some exchanges, the trading band is set for the entire day and
resets the next day. Some of the proposals currently circulating call
for a faster reset of the band, perhaps after several minutes.

Alas, a limit up/limit down system does not stop trading and
thus allows unsophisticated retail investors to trade at what is de-
monstrably not the fair price of the asset. This will cause an enor-
mous number of complaints from retail investors to the regulators
and to legislators. Here is an example:

The current band is from $9 to $11. News comes out that a take-
over offer has been made at $20 per share. Buyers immediately
start buying and quickly push the price up to the limit. The stock
is stuck at the limit with orders to buy at $11 but no sellers at that
price. At some point, the band will be reset so the stock can trade
at its new fair and higher price. However, an unsophisticated retail
investor who submits a market sell order during this time will be
executed at $11. Shortly thereafter, the band resets and the price
jumps. The investor feels that he or she has been taken advantage
of and complains to the regulators as well as to their congressional
representatives.

If any such system is put in place, it should be tested in a care-
fully controlled pilot experiment that investigates different sized
bands and different reset periods.

Q.4. Many claim that one of the benefits of high-frequency traders
is that they supply needed liquidity to the market. Yet the events
of May 6 seem to show that this liquidity is fleeting and disappears
when it is needed most. As such, do the events of May 6 dem-
onstrate that this liquidity is only illusionary? If so, what, if any-
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thing, should be done to ensure that the liquidity high-frequency
traders claim to offer is there in bad times as well as the good?

A.4. The SEC/CFTC report investigated why these firms stopped
trading. 2 The report stated on page 35 “As such, data integrity was
cited by the firms we interviewed as their number one concern. To
protect against trading on erroneous data, firms implement auto-
mated stops that are triggered when the data received appears
questionable.” And on page 36: “Whenever data integrity was ques-
tioned for any reason, firms temporarily paused trading in either
the offending security, or in a group of securities.”

Indeed, it is quite reasonable for these firms to stop trading
when they detect the possibility of machine malfunctions. They
cannot know where the malfunctions are occurring, and if they
trade based on bad data they could lose enormous amounts of
money in a short time and cause havoc in the rest of the market.

The implication is simple: If we want these firms to keep pro-
viding liquidity when the market is under stress, we need to make
sure that the market has data integrity when the market is under
stress. This is another reason to have data integrity pauses as dis-
cussed above.

I am not a fan of rules that try to force market makers to trade
when they don’t want to trade. Imposing such costs will result in
fewer firms willing to make markets. Even if there are such rules,
firms will try to get around them when the market is under stress.
This was especially apparent in the Crash of 1987 when there were
widespread accusations that NASDAQ market makers and NYSE
specialists were not living up to their market maker obligations at
that time.

Markets that have affirmative obligations for market makers
generally also give market makers special privileges in their sys-
tems, such as special access to the market unavailable to others.
This gave them an edge that offset the cost of their affirmative ob-
ligations. For example, the old NASDAQ system did not allow cus-
tomer limit orders to compete directly with dealer quotes. Market
structure changes over the last decade have eliminated these ad-
vantages, which has led to a decline in the number of traditional
market makers. Any proposal to impose obligations should also be
very clear as to what special privileges will be given to market
makers in compensation.

One way to improve the liquidity provided by market makers is
to permit the issuers to contract directly with and pay market
makers for providing liquidity. This would allow the firm to com-
pensate market makers for the expected losses they would experi-
ence by providing liquidity at times when they would otherwise
choose not to do so. This system, which is used in Europe, is not
currently permitted under current FINRA rules. Our rules should
be changed to permit experimentation with this approach.

Q.5. What are the economic tradeoffs that need to be considered in
placing curbs on the use of high-frequency trading in the markets?
What might such curbs look like?

2 http: | www.sec.gov [ news [ studies / 2010 / marketevents-report.pdf
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A.5. Traders use fast computers for a number of applications, many
of which are beneficial to the market such as market making and
arbitrage.3 Any curbs on high-frequency trading run the risk of
curbing such beneficial trading more than any harmful trading. I
personally do not see a need for curbs on all high-frequency trading
as such, and would want to see good empirical data demonstrating
harm before imposing any curbs.

There are numerous potential curbs on high-frequency trading.
Abusive strategies such as spoofing should be curbed by an enforce-
ment regime good enough that any spoofers are quickly caught and
sanctioned.

Excessive cancellations impose bandwidth costs on other market
participants who must process all the data generated. One simple
curb would be a speed limit on the number of quote updates in a
given security in a given time. If a market participant cancels more
than 200 orders per second in a given stock in a given exchange,
then that exchange would reject all orders in that stock from that
participant for the next 5 seconds.

Another approach is economic rather than regulatory. Surveil-
lance costs increase with the amount of message traffic. As we con-
sider the design and funding of the new consolidated audit trail
system, part of the cost allocation could be based on the amount
of message traffic generated by a given participant.

I am not in favor of requiring orders to have a minimum time
in force for the following reason. There are times when it is appro-
priate for a long-term investor to cancel a legitimate order, even if
it was just placed a nanosecond ago. For example, a patient mutual
fund may be trying to accumulate shares by placing buy orders at
the current bid. It uses a computer algorithm that places orders at
the bid. When the algorithm senses that the price is going down
(perhaps by seeing the bid fall on another exchange), it cancels the
order at the bid and replaces it with a new order at the new lower
bid. If this mutual fund was unable to cancel the order when the
market moves, it will be picked off by sharp-shooting high-fre-
quency traders. The result is that the mutual fund will experience
higher transactions costs when filling its orders.

Q.6. Should there be serious consideration of removing the SRO
function out of the individual exchanges and placing it into a single
SRO? Should this consideration be extended to include a single
SRO responsible for the equities as well as the futures markets?
Could that possible be a way to reduce the regulatory fragmenta-
tion that many of the witnesses, including you, mentioned in their
testimony?

A.6. Yes, we should consider separating the operation of a trading
platform from that of enforcing our securities laws. The business
of running a trading platform is very different from the business
of enforcing Federal securities laws. Our financial markets have
changed dramatically since the SRO model was adopted in the Se-
curities Exchange Act of 1934. In 1934, the deputizing of the NYSE
made sense as the NYSE was by far the dominant force in the U.S.

3For more details on the beneficial as well as harmful uses of high-frequency trading, see
my joint work with Douglas McCabe available at htip://papers.ssrn.com/sol3/pa-
pers.cfm?abstract id=1737887.
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equity market. This no longer makes sense in our more modern
and competitive markets.

Exchanges currently have two types of regulatory responsibilities
under section 6(b)1 of the Securities Exchange Act of 1934: They
must be able to enforce compliance with their own rules as well as
national securities laws. Clearly exchanges have a clear commercial
interest to enforce their own rules. Calling on them to enforce na-
tional securities laws is more problematic. How should the duties
be divided among the exchanges? Traditionally, the listing ex-
change bore the bulk of the responsibility. However, this does not
work well in a competitive environment. It is not fair to have one
exchange do all the regulation and then charge the other ex-
changes. It is almost impossible to allocate the costs in such a way
as to avoid either over or under charging the other exchanges.

Different regulatory functions naturally reside in different
places. The exchanges naturally have an incentive to enforce their
own rules. However, a manipulative trading strategy may involve
numerous different instruments traded in numerous venues. It
makes sense for a marketwide regulator such as FINRA to surveil
for trading abuses, paid for fairly with a charge on transactions
similar to the SEC fee.

The idea of a single SRO for all financial products (including se-
curities, commodities, and insurance) is very appealing and should
be seriously explored.

RESPONSES TO WRITTEN QUESTIONS OF CHAIRMAN REED
FROM THOMAS PETERFFY

Q.1. Many claim that one of the benefits of high-frequency traders
is that they supply needed liquidity to the market. Yet the events
of May 6 seem to show that this liquidity is fleeting and disappears
when it is needed most. As such, do the events of May 6 dem-
onstrate that this liquidity is only illusionary? If so, what, if any-
thing, should be done to ensure that the liquidity high-frequency
traders claim to offer is there in bad times as well as the good?

A.1. There are hundreds of high frequency trading (HFT) oper-
ations that exist today and more will come into being in the future.
They employ different strategies and practices that change often.
Some provide liquidity most of the time while others take liquidity.
Some trade continuously throughout the day, while some wait for
opportunities to arise in the markets.

I would suggest two alternatives that would increase liquidity
and reduce abusive trading on the part of HFTs.

A. A simpler but less beneficial solution would be to delay all or-
ders, regardless of their origin, to the exchanges’ matching
engines by a tenth of a second when those orders take liquid-
ity (i.e., buy orders priced at the best offer or above and sell
orders priced at the best bid or below). This would decrease
the ability of HFTs to take liquidity and in turn increase li-
quidity providers’ willingness to provide liquidity.

B. A more encompassing alternative would be to delay the trans-
mission of ALL orders to the exchanges’ matching engines,
with the sole exception of quotes transmitted by market mak-



188

ers for products in which they are registered and have under-
taken the obligation of providing quotes of minimum size and
width, depending on market conditions, on a continuous basis.
This measure would incentivize HFTs to become regulated
market makers, and reaffirm the obligations and incentives of
currently registered market makers to continue in their func-
tion.

Either alternative that is chosen should apply to all stock, option
and futures markets.

Q.2. What are the economic tradeoffs that need to be considered in
placing curbs on the use of high-frequency trading in the markets?
What might such curbs look like?

A.2. With the growing participation of HFTs, the interaction in the
market place between: (a) market makers and customers, and (b)
customers with each other, have diminished (i.e., HFTs are step-
ping in the middle of these trades). Anecdotal evidence points to
HFT annual revenues of $2 to $5 billion. Some of this comes from
traditional market makers who have lost some of their business to
HFTs but the bulk comes from institutional and retail customers.
Accordingly, reduced HFT participation would benefit customers.
HFTs are large customers of certain brokers and of the exchanges
and pay substantial exchange fees. Any reduction of HFT activity
would have a negative impact on exchange revenues. It would also
reduce the income of their brokers that tend to be small, under-
capitalized firms.

Proposed curbs on HFT activity that are often mentioned in the
press include the prohibition of canceling orders for a certain pe-
riod of time, limiting the number of submitted orders to some mul-
tiple of orders actually executed, or financial penalties for frequent
order submission. However, all these measures would act to reduce
liquidity. Either of the proposals outlined in (A) and (B) above
would be a much more constructive approach to channeling HFT
activity into a more productive use while still allowing HFTs to
participate actively in markets.

Q.3. Should there be serious consideration of removing the SRO
function out of the individual exchanges and placing it into a single
SRO? Should this consideration be extended to include a single
SRO responsible for the equities as well as the futures markets?
Could that possibly be a way to reduce the regulatory fragmenta-
tion that several of the witnesses mentioned in their testimony?

A.3. YES, DEFINITELY!
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ADDITIONAL MATERIAL SUPPLIED FOR THE RECORD

Letter Submitted by Timothy B. Henseler, Deputy Director, Securities and
Exchange Commission

UNITED STATES
SECURITIES AND EXCHANGE COMMISSION
WASHINGTON, D.C. 20549

OFFICE OF

LEGISLATIVE AND

INTERGOVERNMENTAL Fcb]'l,l,a}'y ]_ 20].]

AFFAIRS

The Honorable Carl Levin

Chairman

Permanent Subcommittee on Investigations
199 Russell Senate Office Building

United States Senate

Washington, D.C. 20510

Re:  Follow-up to QFRs from the December 8, 2010 Joint Subcommittee on
Securities, Insurance, and Investment and Permanent Subcommittee on
Investigations Hearing

Dear Chairman Levin:

On January 7, 2011, Chairman Schapiro provided replies to questions for the record in
connection with the December 8, 2010 Joint Subcommittee on Securities, Insurance, and
Investment and Permanent Subcommittee on Investigations (PS1) Hearing “Examining the
Efficiency, Stability, and Integrity of the U.S. Capital Markets.”

PSI staff asked that Commission staff provide supplemental information in connection
with question 2, specifically, our best estimate of the number of “intraday” manipulation cases
the Commission has brought or settled in the past five years. Based on discussions we have had
with your staff, we understand “intraday” manipulation cases to mean system-based or platform-
driven trading abuses involving, for example, layering or spoofing, algorithmic, high-frequency
or other large volume trading having a manipulative impact on the markets. Using that
definition, the Commission has brought or settled the following case in the past five years:

o SEC v. Edgar E. Chapman, Jr., Lit. Rel. No. 20616, 08 civ 77 (M.D. Ga. June 11, 2008)
(charging defendant with repeatedly engaging in spoofing and wash trading; defendant
consented to be permanently enjoined from future violations of Section 10(b) of the
Securities Exchange Act of 1934 and Rule 10b-5 thereunder).

In addition, in May, 2007, the SEC charged Morgan Stanley (In the Matter of Morgan Stanley &
Co. Incorporated, AP File No. 3-12631 (May 9, 2007)) with violating the broker-dealer antifraud
provisions of the Securities Exchange Act of 1934 for programming its computers to take
undisclosed mark-ups and mark-downs on certain retail over-the-counter (OTC) orders processed
by its automated market-making system and delaying the execution of other retail OTC orders.
While the Morgan Stanley case involved violations of the firm’s duty of best execution and was
not technically an intraday market manipulation as we have defined it, it did involve platform
and system-driven trading violations in which a firm programmed its computers unlawfully to
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capture price spreads between the customer’'s execution price and the National Best Bid or Offer
(NBBO) and otherwise denied customers the best prices for their trades. In that case, among
other things, the SEC ordered Morgan Stanley to pay disgorgement and prejudgment interest in
the amount of $6,457,200 and ordered a civil money penalty of $1.5 million."

The Commission also has brought the following “intraday” manipulation cases (as
defined above) outside of the five-year window identified in the question:

+ Inthe Matter of Robert J. Monski, Lit Rel. No. 16986, 01 civ. 00943 (D.D.C. May 3,
2001) (charging defendant with repeatedly engaging in spoofing over a two-month
period; defendant consented to the entry of an order requiring him to cease and desist
from violating the antifraud provisions of the Securities Act of 1933 and the Securities
Exchange Act of 1934 and paid $15,000 in disgorgement and a $10,000 civil penalty).

o In the Matter of lackwell, Bradford D. Blackwell and Timothy R. Blackwell
Lit. Rel. No. 17221, AP File No. 3-10632, (Nov. 5, 2001); SEC v. Alexander M. Pomper,
Lit. Rel. No. 17221, 01 civ 7391 (ED.N.Y. Nov. 5, 2001); SEC v. Leonid Shpilsky,
Alexander Shushkovsky and Grigory Kagan, Lit. Rel. No. 17221 (D.D. C. Nov. 5, 2001)
In the Matter of Israel M. Shenker, Lit. Rel. No. 17221, AP File No. 3-10631 (Nov. 5,
2001) (filing four related cases charging eight individuals with engaging in fraudulent
spoofing; six of the individuals consented to be permanently enjoined from violating the
antifraud provisions of the Securities Act of 1933 and the Securities Exchange Act of
1934 and all together paid $32,319 in disgorgement plus prejudgment interest and
£35,000 in penalties; the remaining two relief defendants disgorged a total of $13,430).

¢ SECv. Leonard T. Sheehan, Lit. Rel. No. 18040, 03 civ 00694 (D.D.C. Mar. 18, 2003)
and SEC v. Jason T. Frazee, Lit. Rel. No. 18040, 03 civ 00695 (Mar. 18, 2003) (charging
two individuals with repeatedly engaging in spoofing; both defendants consented to be
permanently enjoined from violating the antifraud provisions of the Securities Act of
1933 and the Securities Exchange Act of 1934 and paid a total of $32,569 in
disgorgement plus prejudgment interest and $20,000 in civil penalties).

+ In the Matter of Cary R. Kahn, AP File No. 3-11468 (Apr. 29, 2004) (charging individual
with spoofing; individual was ordered to cease and desist from violating the antifraud
provisions of the Securities Act of 1933 and the Securities Exchange Act of 1934 and pay
$13,403 in disgorgement plus prejudgment interest).

¢ SECv. Stanley Awdisho, Michael Kundrat and Kristopher Smolinski, Lit. Rel. No.
18926, 04 civ 6125 (N.D. IIL. Sept. 21, 2004) (charging three individuals with repeatedly

! Although not an intraday manipulation case, the Commission’s action In the Matter of ICAP Securities USA LLC
etal, AP File No. 3-13726 (Dec. 18, 2009), involved trading abuses whereby ICAP Securities, a U.S. subsidiary of
the world's largest inter-dealer broker, displayed thousands of fictitious flash trades on ICAP's trading screens seen
by its customers, who consist of primary dealers and other large financial institutions. ICAP, among other relief,
consented to pay disgorgement and a penalty of $25 million, while six active ICAP employees paid penalties of
§$100,000 and an ex-employee paid $50,000.
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manipulating the price of stock options by engaging in a spoofing or small lot baiting:
defendants consented to be permanently enjoined from future violations of Sections
9(a)(2) and 10(b} of the Securities Exchange Act of 1934 and Rule 10b-3 thereunder and
to pay a total of $40.000 in civil penalties.).

As mentioned in Chairman Schapiro’s testimony, the Commission’s Division of
Enforcement is devoting significant investigative resources to determine whether various market
participants have engaged in conduct that unlawfully exploited the fragmentation of the markets,
intentionally contributed to market volatility or manipulated the price and volume of securities at
the expense of innocent investors. In particular, Enforcement staff is investigating practices such
as layering or spoofing, improper order cancellation activities or “quote stuffing,” the use of
order anticipation and momentum ignition strategies undertaken for a manipulative purpose,
passive market making practices that incentivize possible manipulative quoting activity, abusive
co-location and data latency arbitrage activity in potential violation of Regulation NMS, use of
Direct Market Access arrangements to conceal manipulative trading activity and conduit entity
market manipulation. While these investigative efforts are fact finding in nature and do not
necessarily mean that abuse has occurred or that an enforcement action will result, the sustained
specialized knowledge and insights we gain will inform the agency’s regulation and lead to
greater efficiency and effectiveness in our investigations,

Please call me at (202) 551-2015 if you have any further questions regarding this matter,
and thank you.

Very truly yours,

sl

Timothy B. Henseler
Deputy Director
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