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SECURITIES MARKET

The Flash Crash Aftermath:
Responses to the Trading Events
of May 6, 2010

The trading events of May 6 have resulted in
immediate attention from the regulators and secu-
rities markets. The SEC and CFTC already have
issued their preliminary findings on the flash crash
and taken some immediate actions. Additional
responses from the regulators and securities mar-
kets are underway.

by Robert L.D. Colby, David L. Portilla,
and Christopher Robertson

.On the afternoon of May 6, 2010, securities
regulators, lawyers, and compliance professionals
were discussing equity market issues at a confer-
ence on the banks of the Potomac River outside
of Washington, D.C. Around 2:50 in the after-
noon, instead of vigorously discussing the latest
market structure regulatory proposals, the pan-
clists and audience began frantically thumbing
their BlackBerries:

The Dow Jones Industrial Average had fallen
an unprecedented 573.27 points, or 5.49 percent, in
the five minutes between 2:42 p.m. and 2:47 p.m.}

Nearly as swiftly, a clamor arose among the
press, Congress, and regulators to pinpoint the
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causes of what became known as the “flash crash”
and to prevent its reoccurrence.

This article discusses the preliminary findings
on the nature of the flash crash, the immediate
actions that were taken by the regulators and the
further proposals by both regulators and industry

-participants to address the problems revealed by

the flash crash.
Background

On May 6, the equity markets had been trend-
ing down throughout the morning and afternoon,
with the Dow Jones Industrial Average falling 1.5
percent from the opening bell to 2:00 p.m.2 U.S.
investors were concerned about the Greek debt
crisis and the response of the Furopean stock
markets.> The Chicago Board Options Exchange
Volatility Index rose sharply from the opening
bell onward, revealing the uncertainty felt by
investors about the state of the global markets
that day.4

Shortly after 2:30 p.m. the market decline accel-
erated, and by 2:42 p.m. the Dow Industrial Index
had lost 3.9 percent of its value.5 At that point,
stocks began the dramatic plunge that has come to
be known as the “flash crash.” At the bottom, the
Dow reached a 9.16 percent decline from its open-
ing level.6 If the Dow was not calculated using
prices of stocks on the New York Stock Exchange
(NYSE), the decline could have been even steeper,
as NYSE prices did not fall as steeply due to the
NYSE’s use of “liquidity replenishment points,”
which is discussed below. The market then rap-
idly reversed course, gaining 543 points over the
next minute and a half. By 3:00 p.m., the Dow was
down just 4.26 percent on the day, and it closed
down just 3.20 percent.” Other major indexes,
including the S&P 500 and the NASDAQ 100,
experienced similar trading patterns.®

INSIGHTS, Volume 24, Number 7, July 2010

2




Although the Dow’s movements illustrate that
May 6 was an anomalous trading day, they do
not paint the whole picture. Not all of the stocks
that compose the Dow, for instance, experienced
the same fall and subsequent rise, although all
30 Dow components reached their intraday lows
between 2:45 p.m. and 2:48 p.m.? The Proctor and
Gamble Company, which suftered the largest per-
centage drop of any Dow component, was down
36.14 percent at its lowest point.!10 3M, Hewlett-
Packard, and General Electric, each temporarily
lost more than 10 percent of their value.!! Other
securities faced even more dramatic price move-
ments. Approximately 200 securities briefly
appeared to lose almost all of their value as trades
took place at $0.05 a share or less.12

A disproportionate number of the securi-
ties that lost substantially all of their value were
Exchange Traded Funds (ETFs). Indeed, of the
U.S.-listed securities that lost 60 percent or more
of their value relative to their 2:40 p.m. price, 70
percent were equity ETFs.13

The futures markets also were rattled. Nota-
bly, the E-Mini S&P 500 futures contract fell by
5 percent between 2:40 p.m. and 2:45 p.m.!4 At
that point, the “Stop-Logic” feature of the Chi-
cago Mercantile Exchange’s Globex electronic
trading platform was triggered.!S This feature
mstitutes a five-second trading pause.l¢ This five-
second pause appears to have bought enough
time for liquidity to improve for the futures con-
tract, as no larger price cascade occurred and
E-Mini recovered soon thereafter.!” As discussed
more fully below, the E-Mini’s decline led, and
may have triggered, the equity market flash
crash.!8

The SEC/CFTC Joint Report

The Securities and Exchange Commission
(SEC) and the Commodity Futures Trading
Commission (CFTC) were quick to respond to
this event. On May 18, 2010, they published a
151-page joint report of preliminary findings.

The joint report found no evidence that com-
puter hacking, a terrorist attack, or a “fat fin-
ger” trading error was the cause of the trading
problems on May 6.1 Many market participants
believed that a trader entered a large, erroneous
order to sell E-Mini contracts. However, the joint
report states that the safeguards in the futures
trading market should have prevented a fat-finger
E-Mini trade.0 The joint report discusses various
potential reasons that could have been causes of
the flash crash.

Futures and Cash Market Linkages

The E-Mini S&P 500 future accounted for
78.2 percent of the total volume of trading in the
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12 most actively traded broad-based stock index
futures contracts on May 6,2! and it accounts
for more than 80 percent of the notional value
of stock index futures open interest on U.S.
exchanges.?2 As a result, the E-Mini gained the
attention of the SEC and CFTC in the aftermath
of the flash crash. May 6 was a busy trading day
even before the crash, and volume on the E-Mini
S&P 500 future was about 2.6 times greater than
normal during the day.23> However, during the
30-minute period from 2:30 p.m. to 3:00 p.m.,
volume spiked to about 10 times the daily aver-
age.2* At the same time, liquidity was drying up in
the market, causing the bid/ask spread for these
instruments to widen dramatically.2s

The spike in trading
volumes coincided with
a withdrawal of liquidity.

The E-Mini S&P 500 futures trade on the Glo-
bex electronic limit order market, which does not
require any trader to provide continuous liquid-
ity. The joint report concluded that “The decline
in the participation of liquidity providers in exe-
cuted transactions can be interpreted as a partial
withdrawal of [such liquidity providers] during a
period of significant price movement.”26 For pur-
poses of its inquiry, the CFTC classified liquidity
providers as accounts that were both one of the 10
largest long gross volume accounts and 10 largest
short gross volume accounts and that had a net
position change of no more than 150 contracts
during the time period 2:30 p.m. to 2:45 p.m. Six
accounts qualified as liquidity providers, while
4,573 accounts were defined as liquidity takers.2?
The liquidity providers participated in 50 percent
of all transaction sides from 2:30 p.m. and 2:34
.- p.m. Between 2:35 p.m. and 2:45 p.m., that num-

- ber fell to 46 percent, and it further declined to 41
percent by 3:00 p.m.?8

Thus, the spike in trading volumes coincided
with a withdrawal of liquidity. To make matters
worse, the heightened trading volume consisted

of predominantly sell orders,2? with one of the
top ten trading accounts only entering sell orders.
That account, which was identified by Reuters as
the brokerage and mutual-fund firm Waddell &
Reed, accounted for about 9 percent of the
volume in the E-Mini futures during the critical
period.3? CFTC Chairman Gary Gensler has said
that this trading represented a “bona fide hedg-
ing strategy,” as opposed to a trading error.3!
The combination of high trading volume and a
lack of liquidity likely caused sell orders to be
executed deep in the already thin buy limit order .
book, thereby accelerating the futures’ fall.32

About 86 percent of all U.S.-listed securities
experienced a decline of less than 10 percent away
from their 2:40 p.m. price.33 These declines tended
to mirror the drop in the E-Mini S&P 500 future.
The joint report theorizes that traders sold securi-
ties in response to the downward movement in the
futures market.34 The futures market was viewed
as the price leader, and the underlying securities
moved to reflect information contained in the
future price and associated hedging.3s Thus, an
exaggerated fall in the future caused by a tempo-
rary lack of liquidity could cause a correspond-
ing overreaction in the equities markets.

Withdrawal of Liquidity in the Equity Markets

The theory that the equity markets followed
an abnormally large decline in the futures mar-
kets may explain why many stocks rapidly fell by
about 5 percent after 2:40 p.m. on May 6. How-
ever, as noted above, many stocks declined by
amounts much greater than 5 percent.

The much larger declines of 14 percent of all
U.S.-listed equities, which fell more than 10 per-
cent from their 2:40 p.m. price, may be explained
by momentary, near-total gaps in buy liquidity
with respect to those particular stocks.36 A key
question for regulators as they consider actions
in response to the flash crash is the appropri-
ate response to these momentary gaps in buy
liquidity.

L
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Traditionally, specialists or market makers
were required by rules of their exchanges to quote
continuous two-sided quotes in the securities in
which they made markets. These obligations have
been reduced in recent years as exchanges have
sought to attract new sources of market making
liquidity, and quotes were not necessarily required
to be close to the market. If these market makers
functionally withdrew from the market on May 6,
the resulting lack of liquidity may have contrib-
uted to the market’s plunge.37

Moreover, in today’s market, high frequency
trading firms provide much of the market’s
liquidity.3® Many of these institutions are not
registered market makers and thus do not have
any obligation to remain in the market when the
market behaves abnormally, even if liquidity is
desperately needed. The extent to which market
makers failed to maintain continuous quotes at
fair market prices, and the extent to which high
frequency traders withdrew from the market
was not detailed with any precision in the joint
report. The joint report only went so far as to

. say that “anecdotal evidence . . . indicates that at

least some large electronic liquidity providers and
other liquidity providers did withdraw from the
market during this time.”3?

In today’s market, high
frequency trading firms
provide much of the
market’s liquidity.

On May 17, the New York Times reported that

some high frequency traders shut down on the
afternoon of the crash, worried that they would
be left holding stocks that they did not want as a
result of trade cancellations.4® The same report,
however, notes that other high frequency trading
firms had one of their most successful trading
days ever.4!

If buy liquidity at reasonable prices was lack-
ing, then an abundance of stop-loss market orders

5

could wreak havoc on the markets. Under this the-
ory, once the price of stocks fell below a certain
point, stop-loss thresholds would be triggered.
These sales pushed the stock price lower, thereby
triggering more stop-loss orders with lower price
thresholds. As the process cascaded, sell orders
were automatically executed against buy orders
that were deeper and deeper in the limit order
books. Eventually, the only outstanding offers to
buy or sell were at absurdly low prices.42

Lack of a Uniform, Market-Wide Response

Some have argued that a feature of the NYSE
that slows trading under certain circumstances
may have contributed to the aberrant trading on
May 6, although it is not clear whether this feature
mitigated or contributed to the flash crash on the
whole#3 On the NYSE, once a particular stock
experiences specified price moves, the market for
that stock is converted from an electronic to a
manual one. This price mechanism on the NYSE
is known as Liquidity Replenishment Points
(LRPs). LRPs are intended to allow human trad-
ers to create a market for the security and thereby
prevent the sort of irrational prices that can occur
with automated quotations and market orders
that operate continuously without manual adjust-
ment for abnormal circumstances. Between 2:30
p.m. and 3:00 p.m., falling share prices triggered
LRPsin over 1,000 separate securities. Fewer than
20 stocks experience such events during a similar
period on a normal trading day.44

The LRPs seemed to achieve their purpose
on the NYSE, as no trades were broken on that
exchange and trades on the NYSE did not exe-
cute at the extreme levels seen on other markets.45
However, once a stock goes slow on the NYSE,
under Regulation NMS other trading venues are
permitted to bypass the quotes of the NYSE for- -
that stock. The NYSE continued to trade actively,
but many electronic orders shifted to other
exchanges, which may have overwhelmed their
liquidity and led to trades at aberrational prices
on those markets.46
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An analogous problem may have resulted from
bypassing NYSE Arca, NYSE Euronext’s fully
electronic exchange. Under Regulation NMS, in
most circumstances trading centers are required
to route a trade to the exchange that offers the
best price for that stock before trading at an infe-
rior price. However, trading centers can declare
“self-help” with respect to another exchange if
the second exchange repeatedly fails to provide a
response to incoming orders within one second.47
Once self-help is declared, orders do not need
be routed to the slow exchange. For reasons that
remain obscure, NASDAQ declared self-help
against NYSE Arca at 2:37 p.m., and NASDAQ
OMX BX declared self-help against NYSE Arca
a minute later.48 As was the case with the NYSE,
bypassing NYSE Arca may have led to height-
ened liquidity mismatches on other exchanges.
ETFs were particularly affected, as many ETFs
have their primary listing on NYSE Arca. As
ETF trades were routed away from NYSE Arca
to other markets, the depth in the order books of
these other markets appeared unable to maintain
reasonable continuous prices.49

Stub Quotes

Most markets require market'makers to main-
tain a two-sided quote throughout the trading
day for any security for which they are a market
maker. To meet this requirement, market makers
often enter “stub quotes,” which are wildly low
or high quotes that are never intended to be exe-
cuted. For example, a market maker might enter
a stub bid quote at $.01 a share and a stub offer
quote at $10,000 a share.50 During the flash crash,
momentary gaps in liquidity may have resulted in
a quote to buy at $0.01 becoming the best avail-
able bid and in sell orders being executed at that
quote by automatic trading systems.5!

Regulatory Responses
In the aftermath of the flash crash, the SEC and

CFTC suggested a number of potential regulatory
actions in the joint report report. One, a uniform,

market-wide “circuit breaker,” already has been
enacted on a pilot basis. Revised procedures for
clearly erroneous orders have been proposed
at the time of this writing. The other potential
responses, to varying degrees, remain possibilities.

Uniform, Market-Wide Circuit Breakers

The equity markets had marketwide circuit
breakers in place prior to the flash crash that
would have been triggered had the Dow fallen
more than 10 percent on the day. As the Dow fell
“only” about 9.2 percent at its lowest point, this

safeguard was never activated.52 In the wake of

the crash, the SEC coordinated with the exchanges
and the Financial Industry Regulatory Authority
(FINRA) to implement uniform, market-wide
circuit breakers for individual stocks. Under the
terms of the new rules, the circuit breaker is trig-
gered if a stock moves up or down by 10 percent or
more in a five-minute period. If a security moves

outside of that range, trading in the stock would

cease on all U.S. exchanges and over-the-counter
for five minutes. After the pause, trading would be
reopened by the stock’s primary listing exchange.
If that exchange does not reopen trading within
10 minutes of a trading pause, other markets may
resume trading the stock.53 The rules apply from
9:45 a.m. to 3:35 p.m. Eastern Time.

One common comment was that the pilot
program should be expanded to encompass secu-
rities that are not included in the S&P 500, in par-
ticular in light of the fact that just 12 of the 326
broken trades that occurred on May 6 were S&P
500 stocks.5* These commenters argue that large-
capitalization stocks that are not in the S&P 500,
small-capitalization stocks and ETFs are all in
need of protection.

Although the first iteration of the pilot that
was adopted on June 10, 2010, only applies to
stocks in the S&P 500 index, on June 30, 2010, the
markets filed to expand the pilot to include stocks
included in the Russell 1000 index and over 300
ETFs, including ETFs that represent the S&P 500

. -~~~ ]
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index, the Russell 1000 index, the Nasdaq 100
index, and the Dow Jones Industrial Average.55

The new circuit breaker rules are designed to
provide market participants an opportunity to
reinsert orders providing liquidity and thus
to avoid a further decline in the stock price. Most
of the comments received by the SEC supported
individual circuit breakers.5¢ However, a trad-
ing pause is not necessarily the best solution
to aberrant trading if the trading is caused by
momentary gaps in liquidity, as opposed to a
more general absence of orders. To address both
possibilities, many have argued that a futures-style
limit down should be considered by regulators.s?

These commenters argue that circuit breakers
are an improvement over the status quo, but they
create additional problems. For example, one
commenter stated that the existence of the circuit
breaker encourages traders to advance trades in
time when prices near the circuit breaker cutoff,
thereby increasing volatility.5® Another prob-
lem cited is that institutional traders can gain

- an advantage over retail investors when circuit

breakers are in place, as institutional traders are
able to exploit uncertainties and inefficiencies
that might arise once circuit breakers are trig-
gered and once the stock resumes trading.5® Also,
commenters noted that the market-wide circuit
breaker will not take effect immediately. Before
the circuit breaker takes effect, one exchange must
notify the Securities Industry Processor, which
then must alert the other exchanges. Hundreds

or thousands of trades might be executed below.

the circuit breaker price in the interim, and those
trades might have to be cancelled.®0

These commenters argue that that a futures-
style limit down would prevent trades from exe-
cuting below the limit price, but it would allow
trading to continue above that price. The result
would be no broken trades, limited opportunities
for high frequency traders to exploit market inef-
ficiencies, and a reduced incentive to accelerate
trades to get them in before trading halts,

Some commenters cautioned the SEC to not
make changes to the pilot program in response
to market events. These comments stress that the
exchanges need to take the time to gather and
analyze data so that the ultimate rule is the most
rational and effective one possible.6t This position
is more conservative than the SEC’s own stance,
given the SEC’s stated desire to expand the pro-
gram in short order.

Revised Procedures for Breaking Clearly
Erroneous Trades

After the dust settled on May 6, the exchanges
and FINRA cancelled all trades in which a secu-
rity was sold at a price that was more than 60
percent away from that security’s last trade at or
before 2:40 p.m.62 Many market participants have
said that this arbitrary threshold for cancelling
these “clearly erroneous” trades was inequitable.

To increase consistency and predictability, the
national securities exchanges and FINRA have
proposed rules to clarify the process for break-
ing clearly erroneous trades. Under the rules, if a
circuit breaker is triggered in a single stock, then
trades will be cancelled if they execute a certain
percentage below the price that would trip the
circuit breaker, with the percentages decreasing
for higher priced stocks.6? Where circuit break-
ers are not yet applicable, the rules look to the
broader market in order to determine the price at
which trades should be cancelled. In those cases,
the range in which a trade is allowed to stand is
widened as the number of stocks affected by the
same market event increases.64

The joint report stressed that a rule for break-
ing clearly erroneous trades was necessary to
“provide clarity and certainty as to whether . . .
trades will stand in the event the market becomes
particularly volatile.”65 While the threshold levels
might change between now and the enactment of
the rules, the SEC has made the first step towards
providing a solution. This system also would
eliminate the incentive to enter extremely low

7
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bids in an attempt to take advantage of a liquid-
ity crisis.

Regulation of Market Orders

After May 6, industry participants and regu-
lators began to discuss the role of market orders
in the trading markets. In order to prevent future
cascading events that cause extreme volatility,
regulators have considered requiring market order
“collars,” which would effectively convert market
orders to limit orders in extreme market moves.66
Industry participants have even suggested prohib-
iting the use of market orders, either altogether
or in certain situations, which would effectively
force investors to enter limit orders in the first
instance.67

In addition, the joint report suggests requir-
ing broker-dealers “to specifically warn retail cus-
tomers about the risks of market orders . . .”68
and pursuing investor education so that investors

understand the risks involved. However, it seems

highly unlikely, to say the least, that the events of
May 6 were precipitated by thousands of stand-
ing market orders belonging to individual inves-
tors, and no amount of disclosure or education
aimed at retail investors is going to change the
strategies that a sophisticated firm programs into
its high frequency trading algorithm.

Market Making Obligations and Stub Quotes

The SEC and CFTC have mentioned two alter-
native plans to prevent trades from being executed
against stub quotes. The first is to require mar-
ket makers to maintain bona fide quotes that are
“reasonably related to the market” at all times.®
It is noteworthy, however, that Nasdaq’s former
requirement that market maker quotes must be
within a prescribed range of the best quote was
criticized by the SEC as anticompetitive and
accordingly withdrawn.” Thus, it is unlikely that
the markets will require market maker quotes to
be at the best bid and offer. An alternative pro-
posal is to do away with the requirement that a

two-sided quote be entered at all times.”! With-
out a two-sided quote, there may be times when a
trade cannot execute because there is no counter-
party, but that would presumably be better than
executing against a stub quote. Of course, this
proposal only addresses market makers that have
an obligation to remain in the market. Major
liquidity providers such as high frequency trading
firms would still be under no obligation to remain
active during a crisis, and those firms could still
presumably post extremely wide quotes.

Regulation of Short-Term Trading Strategies

The joint report did not suggest any specific
regulation of high frequency trading firms. How-
ever, the report does state that the flash crash
mmplicated a number of issues that were raised in
the SEC’s Market Structure Concept Release.”2
This concept release asked whether the current
market structure creates too much short-term
volatility at the expense of long-term investors.
It also noted that high frequency traders play a
“dominant” role in today’s market structure and
that they have “largely replaced the role of spe-
cialists and market makers with affirmative and
negative obligations for market liquidity and
market quality.”7 The lack of affirmative obliga-
tions means that high frequency traders are now
major liguidity providers but do not have any
obligation to remain in the market during abnor-
mal events. The lack of negative obligations,
meanwhile, means that high frequency traders
can use certain directional trading strategies that
traditional market makers were forbidden from
employing.7 The joint report concluded that “it
is too early to know whether short-term profes-
sional trading strategies played any role in the
events of May 6,” but it did warn that, if those
strategies were to blame, regulatory action would
be forthcoming.s

Uhiformity of Trading Rules

SEC Chairman Mary Schapiro recently stated
that the SEC is considering whether to curtail

L .=,
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trading halts or slowdowns that do not reach
across all markets simultaneously, such as the
NYSE’s LRP function.”® The likelihood of the
SEC barring a market from limiting volatility in
its system is hard to estimate.

Market Structure Proposals

Over the last year, the SEC has proposed a num-

ber of market structure rules, three of which were

discussed in the joint report. The joint report noted
that the SEC’s market access proposal is intended

. to protect against erroneous orders or other nega-

tive trading that enters the market through a spon-
sored access arrangement.”” The SEC also has
proposed a large trader reporter system, which if
adopted, would allow the SEC to more easily track
trading activity when abnormal market events
occur.”® Most recently, the SEC has proposed a
consolidated audit trail, which would generate the
data needed for the SEC to reconstruct market
disturbances like the flash crash both quickly and
comprehensively.” The events of May 6 are likely
only to add to the urgency that the SEC feels to act

- upon these and other market structure proposals.

Conclusion

Many of the details of the flash crash are
unknown, and we may never be able to fully recon-
struct the trading events of that day, beyond what
the SEC and CFTC’s joint preliminary report
has made known. On the regulatory front, we are
likely to see proposals specifically in response to
the flash crash and also are likely to see the SEC
act with increased urgency upon proposals that
preceded May 6. Of course, it would be impossi-
ble for any set of regulations to completely reduce
the risk of another day of aberrant trading in the
future, as trading strategies and technologies are
constantly changing, leading to an ever shifting
possibility of causes for market disruptions.
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