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ABSTRACT

This paper examines the effect of the uptick rule (including the bid test
applicable to NASDAQ stocks) of short sale regulations on stock prices
and short selling activities immediately after negative earnings surprises
that occurred during the period of May to November 2005. It compares
price paths and short selling activities of stocks restricted by the uptick
rule with stocks that were exempted from the rule as a result of the SEC’s
Pilot Program. The study has not found any evidence that prices of stocks
subject to the rule declined at a slower speed than prices of exempted
stocks at times of stress. The two groups of stocks had similar levels of
short sale volumes despite the rule’s prohibition on short selling at minus
or zero-minus ticks. For NYSE and AMEX stocks, our study shows that
market short orders whose immediate executions were barred by the
uptick rule found execution opportunities against the upcoming buy orders
within 15 minutes after their conversion into limit orders at the legally
shortable price. For NASDAQ stocks, our study shows that up bids
occurred with high frequency after negative earnings surprises and jointly
with price improvements they offered generous execution opportunities to
short sale orders.

Section 1 Introduction
A short sale is a sale of a security that the seller does not own or any sale that is
consummated by the delivery of a security borrowed by the seller. SEC Rule 10a-

1(a)(1) under the Securities Exchange Act of 1934 provides that a listed security may

! The author is at Duke University, Fuqua School of Business. Box 90120, Durham, NC 27708. Email
is Ib9@duke.edu. The author thanks Michael Brandt, Alon Brav, James Cox and Robert Whaley for
comments. The author is responsible for all errors in this paper.
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be sold short either at a price above the price at which the immediately preceding sale
was effected (plus tick), or at the last sale price if it is higher than the last different
price (zero-plus tick). Short sales are not permitted on minus ticks or zero-minus ticks,
subject to narrow exceptions. Rule 10a-1 applies only to securities listed on the New
York Stocks Exchange and American Stock Exchange and does not apply to short
sales in NASDAQ securities. Until August 1, 2006 when NASDAQ became a stock
exchange, short sales in NASDAQ stocks were subject to NASD Rule 3350, which
prohibited short sales in NASDAQ National Market (NNM) securities at or below the
best bid when the best bid displayed was below the preceding best bid?. After
NASDAQ became a stock exchange on August 1, 2006, NASD Rule 3350 became
NASDAQ Rule 3350 with certain modifications® and governs short sales in NASDAQ
securities. The sample period of this paper was prior to August 1, 2006 and thus we
use the term NASD Rule 3350 when referring to the bid test applicable to NASDAQ
securities. Moreover, we will refer to Rule 10a-1 and NASD Rule 3350 collectively as
the “uptick rule” in this paper unless the context requires a distinction of one from the

other.

Rule 10a-1 was first adopted in 1938 for the purpose of, among others,

“preventing short sellers from accelerating a declining market by exhausting all

>The NASD’s bid test, as specified in NASD Rule 3350, applied to short sale transactions in NASDAQ
NNM securities executed on the SuperMontage or the NASD’s Alternative Display Facility (ADF), but
not to NASDAQ Small Cap, OTCBB and other securities traded over-the-counter. Moreover, no short
sale price test applies to short sales of NASDAQ NMS securities executed away from SuperMontage
and the ADF.

® One such modification was an exemption from the bid test granted to stocks underlying the NASDAQ
100 index. This exemption was approved by the SEC on September 13, 2006.
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remaining bids at one price level, causing successively lower prices to be established

by long sellers” (emphasis added)®.

Rule 10a-1(e) lists numerous exemptions from the uptick rule, which include,
among others, the odd-lot dealer exemption®, the exemption that allows a specialist or
market maker to execute a short sale for its own account at a zero-minus tick®, and the
exemption for bona fide arbitrage activities”. NASD Rule 3350 exempted registered
NASDAQ market makers in connection with bona fide market making activity and

options and warrants market makers for hedging activities®.

*SEC Concept Release: Short Sales. Release No. 34-42037; File No. S7-24-99, Page 4 of 22. The other
two purposes of the uptick rule are: (i) allowing relatively unrestricted short selling in an advancing
market, and (ii) preventing short selling at successively lower prices, thus eliminating short selling as a
tool for driving the market down.

® The uptick rule does not apply to an odd-lot dealer or an exchange with which the dealer is registered
for such security, or any over-the-counter sale by a third market maker to offset odd-lot orders of
customers, or any sale by an odd-lot dealer to liquidate a long position which is less than a round lot if
such sale does not change the position of such odd-lot dealer or such market maker by more than the
unit of trading.

® See SEC Rule 10a-1(e) 5 (i) under the Securities Exchange Act of 1934. In addition, in order to
resolve the conflict between the uptick rule and the requirement that market makers provide firm
quotes, Rule 10a-1(e)(5)(ii) permits market makers to execute transactions at their offer following a
trade-through, and (e)(11) permits non-market makers to effect a short sale at a price equal to the price
associated with their most recently communicated offer up to the size of that offer, so long the offer was
at a price, when communicated, that was permissible under Rule 10a-1.

" Rule 10a-(e)7 says that the uptick rule does not apply to “Any sale of a security for a special arbitrage
account by a person who then owns another security by virtue of which he is, or presently will be,
entitled to acquire an equivalent number of securities of the same class as the securities sold; provided
such sale, or the purchase which such sale offsets, is effected for the bona fide purpose of profiting from
a current difference between the price of security sold and the security owned ...”. For example, a
person may sell short securities without regard to the uptick rule to profit from a current price
differential based upon a convertible security that entitles him to acquire an equivalent number of
securities of the securities sold short. He must subsequently tender the instrument for conversion to
obtain the underlying securities and complete the arbitrage in order to satisfy the terms of the exception.
Rule 10a-(e)8 further provides an exemption of any sale of a security registered on a US securities
exchange for a special international arbitrage account for the bona fide purpose of profiting profit from
the price difference between a US securities market and a foreign securities market.

¥ See NASDAQ Rule 3350 (c), (h)(1), (i)(i).
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The effects of the uptick rule have been subject to government sponsored
studies and debates for numerous times during the past few decades. In 1963, the SEC
included an examination of short selling in response to the request by Congress for a
study of the securities markets®. The study observed that the ratio of short sales to total
volume increased in declining markets and concluded that the short sale rules did not
prevent the harmful effects of short selling that the rules were designed to prevent.
However, the study acknowledged the shortage of data upon which a more thorough
analysis could be built and recommended improvements in short sale data collection.
In 1976, the SEC ordered a public investigation of the feasibility and effects of certain
proposed changes in the short sale regulation including a suspension of the uptick
rule®®. The SEC received 12 comment letters in response to the 1976 proposals. Eight
commenters, including the NYSE and AMEX, strongly opposed to any suspension of
the uptick rule for the reason that the suspension would have damaging effects such as
accelerating price declines and increasing volatility™*. In 1980, the SEC withdrew the
proposals, principally due to public comments opposing the elimination of the uptick
rule on short selling. In 1991, the House Committee on Government Operations
released a report on short selling®®, which report made numerous findings and
recommendations, including that the uptick rule acted as a price stabilizing force and

should be retained. In 1999, the SEC issued a concept release, requesting public

% Securities and Exchange Commission, Report of Special Study of Securities Markets, H.R. Doc. No.
95, 88" Cong., 1% Sess. (1963).

10 Securities Exchange Act Release No. 13091 (December 21, 1976).

1 SEC Concept Release: Short Sales. Release No. 34-42037; File No. sS7-24-99, Page 6 of 22.

12 Short-Selling Activity in the Stock Market: Market Effects and the Need for Regulation (Part 1)
(House Report), H.R. Rep. No. 102-414 (1991), reprinted CCH Federal Securities Law Reports Number
1483 Part Il.
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comments on change concepts in regard to short sale regulations such as an
implementation of a uniform bid test or a complete removal of the uptick rule’®. In the
concept release, the SEC stated that numerous changes had occurred since the House
Committee study of short sale regulations which might have diminished the need for
the uptick rule in its current form. The SEC requested public opinion on a number of
specific questions regarding the effects of the uptick rule, including: “Does Rule 10a-1
continue to serve a valid purpose in a declining market by preventing short sellers
from accelerating declines in securities prices, or “depressing” the market?”** In
October 2003, the SEC proposed new rules on short sale regulation and solicited
public comments®®. The proposed rules included descriptions of a planned pilot
program whereby the SEC would suspend the application of the uptick rule on stocks
with high levels of liquidity in order to gather data for analyzing how the uptick rule
affects market prices, volatility, liquidity and trading activities. The Pilot Program was
formally implemented on May 2, 2005 via Regulation SHO® on one third of Russell
3000 index constituent stocks, initially for a period of one year until April 28, 2006

and then extended until August 6, 2007.

This paper discusses the intraday price effect of the uptick rule. In particular, it
discusses whether the uptick rule, by prohibiting short sales at down ticks or zero-

minus ticks, has the effect of reducing short sale volumes and thus alleviating

3 SEC Concept Release: Short Sales. Release No. 34-42037; File No. sS7-24-99.

1% sec Concept Release: Short Sales. Release No. 34-42037; File No. sS7-24-99, Page 16.
15 Securities Exchange Act Release No. 34-48709 (October 23, 2003).
1® Securities Exchange Act of 1934, Release No. 50104, July 28, 2004.
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downward price pressures in declining markets. This hypothesis was an important
argument in support of the adoption of the uptick rule in 1938 but its validity in the
current market framework, particularly after the reduction of the minimum price
variation to one cent, has been questioned by some market participants and put forth
for debate by the SEC*’. An empirical verification of this hypothesis undoubtedly
carries a substantial weight in the current debate of whether the uptick rule should be

abandoned.

The price effect of short sale regulations has been an area of keen interest in
financial economic research. There are two major components to short sale
regulations: the requirement of stock borrowing before short sales and the uptick rule.
Thus far, there have been a number of papers that study the price effect of short sale
regulations from the angle of traders’ inability to borrow stocks. These papers examine
the relation between market-to-book ratio and subsequent returns over a period of
time, or the relation between institutional ownership of stocks, which is a proxy for the
difficulty in stock borrowing, and subsequent returns. They reached different
conclusions as to whether short sale regulations in general, or the inability to borrow

stocks in particular, have caused overpricing. There have also been a number of

1 See, for example, comment letter by Howard Teitiman (Dated December 31, 2003) to SEC’s
proposed changes to short sales: “With the introduction of decimalization several years ago, many
stocks trade in a penny spread. The short sale rule is far less relevant now that stocks have such a tight
spread”; and comment letter by Willkie, Farr and Gallagher on behalf of institutional clients in which
the commenter recommended that the Commission refrain from adopting amendments to Rule 10a-1
until decimalization was implemented in the market. WFG stated that because the effects of
decimalization were unknown, a better approach might be to watch the market response to the current
Rule 10a-1 under decimalization.



papers that study whether short sale regulations have the effect of reducing the
severity of market panic. Their approach was to compare the skewness in daily stock
return distributions across jurisdictions that have different degrees of short sale
restrictions. They found no evidence that short sale regulations have reduced the

severity of market panic.

This paper extends existing literature in two directions: First, it focuses on the
price effect of the uptick rule rather than the price effect of the stocks borrowing
requirement or the joint effect of these two components of short sale regulations.
Secondly, it compares the intraday price path of restricted and unrestricted stocks in
studying whether the uptick rule reduces the severity of downward pressure on prices.
We believe this is a more direct approach to studying this question than analyzing the
skewness in daily return distributions. The SEC’s Pilot Program offers a window of

opportunity which makes this comparison feasible.

In studying the intraday price effect of the uptick rule, we took the following
approach. First, we identified negative earnings surprises for pilot and nonpilot stocks
during the period of May 2, 2005 to November 30, 2005. This period provided events
of two or three earning reports for most of the stocks included in the study. Negative
earning surprises were identified by comparing the actual quarterly earnings per share
with the consensus analyst forecast. Negative earnings surprises are considered a

major cause of stress in stock prices and thus provide good opportunities to study the



price effect of the uptick rule. To reduce the possibility of misclassification of positive
earnings surprises as negative earnings surprises, we further restricted our sample
events to those which caused a negative first response in price movements, i.e.,
negative overnight returns after earnings announcements. We showed, via the
Wilcoxon Rank Sum test, that our sample earnings surprises were comparable to those
typically seen in the past three years, and that our sample events exhibited signs of
stress such as lower returns and higher short sale volumes compared to days before

earnings announcements.

Next, we examined if there was any difference in overnight price adjustments
between pilot and nonpilot stocks from market close that occurred prior to earnings
announcement to market open immediately after earnings announcement. A regression
of the overnight return on the pilot dummy and other variables revealed no difference
in the overnight return between pilot and nonpilot stocks. We then ran a cross
sectional regression of stock returns during different time periods on the first trading
day after earnings announcements (the “Event Day”) on a pilot dummy, lagged return
and other variables such as firm characteristics. We ran this regression for every 15
minutes from 9:30am to 11:30am, and then for every 30 minutes from 11:30am to
2:00pm, and finally for every 60 minutes from 2:00pm to market close at 4:00pm
(these times are collectively called “Designated Times” throughout this paper). We
used both cumulative returns and noncumulative returns in our regressions and found

no evidence that the uptick rule supported prices of stocks that were subject to stress.



We performed robustness checks by restricting our sample first to stocks with high
trading volumes on the Event Day, then to stocks and Designated Time periods of high
negative net order flow, and then to stocks without active options trading. All these
exercises found, consistently, a lack of difference in the intraday returns between pilot

and nonpilot stocks.

Next, we compared the time that it took for the intraday returns of pilot and
nonpilot stocks to reach a threshold level of -3% (a level which indicated the presence
of a price pressure) by running a regression of this time on a pilot dummy and other
variables such as the stock’s liquidity and firm characteristics. We found no evidence
that pilot stocks took a shorter period of time to reach this negative return level.
Further more, we ran regressions of stocks’ intraday return volatility and skewness to
examine how these measures differed between pilot and nonpilot stocks. If the uptick
rule were supporting prices, we would expect to see lower volatility and less negative
skewness in the returns of nonpilot stocks. The regressions revealed no systematic

difference in the volatility and skewness of the two groups of stocks.

Since the common belief was that the uptick rule could limit short volumes and
thus support prices, the lack of difference in the intraday returns of pilot and nonpilot
stocks prompted us to examine whether short sale volumes differed between these two
groups of stocks. We compared short volumes at market open and at Designated

Times on the Event Day, and found that for NYSE and AMEX stocks, short sale



volumes of pilot stocks were higher than those of nonpilot stocks at market open but
not during regular trading hours. For NASDAQ stocks, short sale volumes of pilot
stocks were lower than those of nonpilot stocks at market open but there was no

difference between the two groups of stocks during regular trading hours.

To identify the sources of execution opportunities that “neutralized” the
intended restrictive effect of the uptick rule, we analyzed short volumes at different
relations among the minimum shortable price (the “MSP”, i.e., the lowest price
without violating the uptick rule), the execution price and the prevailing quotes. For
NYSE and AMEX stocks, the uptick rule was preventing immediate executions for
most of the times but market short sale orders were able to be matched with buy orders
soon after their conversion into limit orders at the MSP. For NASDAQ stocks, the bid
test was not binding for a majority of the times and, together with price improvements,

provided generous execution opportunities to short sales.

The rest of this paper proceeds as follows: Section 2 reviews literature on short
sale constraints, Section 3 discusses the SEC pilot program in detail, Section 4
describes the data and compares characteristics of pilot and nonpilot stocks in the
sample, Section 5 compares overnight and intraday price movements of pilot and
nonpilot stocks, Section 6 compares short sale volumes of the two groups of stocks
and provides explanations to our finding of lack of restrictiveness of the uptick rule,

Section 7 concludes this paper.
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Section 2 Literature Review

Our paper relates closely to the literature that discusses whether short sale
constraints impede price decline when the market is subject to downward pressure.
Representative papers in this field include Bris, Goetzmann and Zhu (2003) and
Charoenrook and Daouk (2005). Both papers study the skewness of returns in equity
markets around the world with varying degrees of short sale constraints. The former
finds that lifting short sale restrictions is associated with increased negative skewness
in individual stock returns, but there is no compelling evidence that short sale
constraints prevent or mitigate severe price declines at the market level. The latter
finds no evidence of any difference in the skewness of returns and the probability of a

market crash.

Our paper also connects to the literature on whether short sale constraints
cause overpricing. Representative papers in this area include Miller (1977), which
establishes a theory that short-sale constrained securities become overpriced when
investors disagree about their values. Similarly, Diamond and Verrecchia (1987) finds
that short sale constraints cause overpricing. Jones and Lamont (2002) empirically
shows that stocks that are costly to borrow have a higher market-to-book ratio and low
subsequent returns, consistent with the overpricing hypothesis. Wu and Guo (2004)
studies the properties of speculative equilibrium when the investors’ initial wealth is
finite and when short selling is allowed. They find that equilibrium prices decrease as

short selling increases, and price volatility increases in short selling. Duffie, Garleanu
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and Pedersen (2002) provides a model of the determination of prices, lending fees, and
short interest. The model shows that the prospect of lending fees may push the initial
price of a security above even the most optimistic buyer’s valuation of the security’s
future dividends. A higher price can thus be obtained with some shorting than if
shorting is disallowed. As lending fees decline, so does the valuation of the marginal
investor, leading to a decline in the price. Asquith, Pathak and Ritter (2004) studies
how stock returns are related to institutional ownership, a proxy for the easiness in
stock borrowing. It has not found statistically reliable underperformance of a portfolio
of short sale constrained stocks or a monotonic relation between institutional
ownership and subsequent returns. Boehme, Danielsen and Sorescu (2003) tests Miller
(1977)’s theory that short-sale constrained securities become overpriced when
investors disagree about their value. They find that neither the presence of short-sale
constraints, nor a high dispersion of investor beliefs is independently sufficient to
provide overpricing. However, when both conditions are present, there is evidence of
overpricing. Lamont (2004) tests whether overpricing increases as firms deliberately
raise the level of short sale constraints (e.g., stock splits, threatened lawsuit). They
find only weak evidence at best that deliberate short squeezes can temporarily raise

stock prices.

Our contribution to the above areas of research lies in our focus on the price
effect of the uptick rule itself, rather than the effect of the stock borrowing

requirement or the joint effect of these two components of short sale regulations. Also,
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we study the effect of the uptick rule by comparing directly the intraday price paths of
restricted stocks and unrestricted stocks after negative shocks rather than the skewness
of daily returns. We believe that this is a more direct approach for studying whether

the uptick rule has served the purpose of alleviating downward price pressures.

Our analysis also touches upon the execution quality of short sale orders when
stocks are subject to the uptick rule. Representative papers in this area include
Alexander and Peterson (1999), which uses short-sell tick data for 300 NYSE stocks
during the month of May 1996 to compare the probability of execution, the time to
execution, and the frequency of price improvements of short sale orders and regular
sale orders. They find that the average time lag between submission of short sale
orders and their executions is less than 10 minutes, which is substantially longer than
regular sell orders. They also find that short sale orders are cancelled or unfilled more
often than regular sell orders. Alexandar and Peterson (2002) studies the execution
quality of short-sell orders (the probability of execution and the time to execution)
around the time of decimal pricing to see whether the move to teenies reduces the
effects of the uptick rule. They find that most market orders were easier to execute in
declining markets due to reduced depth throughout the order book, and most at-the-

quote limit orders were more difficult to execute in advancing markets.

Concurrent with our study, Diether, Lee and Werner (2006) studies the effect

of the uptick rule on various market quality measures such as the spread, volatility and

13



short sale volume by comparing these measures before and after the start of the pilot
program. The study has found that for NYSE stocks, the suspension of the upick rule
has increased the spreads but only for stocks with high short-sale activities, and for
NASDAQ stocks, the suspension of the bid test is not associated with any significant
change in the spread. In addition, the study has found no evidence to suggest that pilot
NYSE and NASDAQ stocks experienced more down-side volatility after the
suspension of the uptick rule. The uptick rule has resulted in more ask-side depth and
more orders executed above the mid-quote, and this phenomenon is more evident for

NY SE stocks than for NASDAQ stocks.

Other research topics in the field of short sale constraints include the impact of
short sale constraint on the efficiency in price adjustments toward full information
value (representative papers include Diamond and Verrecchia (1987), Dey (2001),
Ofek, Richardson and Whitelaw (2002), and Jiang, Fung and Cheng (2001)), the
information content of short selling (representative papers include Christophe, Ferri
and Angel (2004), Arnold, Butler, Crack, and Zhang (2002), Daske, Richardson and
Tuna (2005), and Diether, Lee and Werner (2005)), and impact of options trading on
the efficacy of short sale constraints (representative papers include Figlewski and
Webb (1993), Danielsen and Sorescu (2001), and Mayhew and Mihov (2004)). Since
our paper does not directly address these topics, we will not discuss their related

papers in any detail.
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Section 3 SEC’s Pilot Program
On May 2, 2005, the SEC started a Pilot Program whereby one third of the
Russell 3000 index constituent stocks were exempted from the uptick rule initially for
a period of one year until April 28, 2006 and subsequently extended up to August 6,
20078, The purpose of the Pilot Program was for the SEC to collect data to study the

effect of the uptick rule on stock prices, volatility, liquidity and trading behavior.

There were 3 categories of pilot stocks: Category A securities were never
subject to the uptick rule, Category B securities were not subject to the rule from 4:15
pm ET until the open of the consolidated tape the next day (4:00am). All other
securities were included in Category C and were not subject to the rule from the close
of the consolidated tape (8:00pm ET) until the open of the consolidated tape the next
day. Category A pilot stocks are the subject of this study and are referred to as the

“pilot stocks” throughout this paper.

The Russell 3000 index consists of 3000 US stocks with the largest market
capitalization and is re-constructed annually to ensure new and growing equities are
reflected. According to the SEC’s Pilot Order™® that established the Pilot Program, in
selecting pilot stocks, the SEC first excluded 32 stocks that were not NASDAQ

securities, listed on NYSE, or listed on American Stock Exchange because short sales

18 «Order Extending Term of Short Sale Pilot”, Securities Exchange Act of 1934, Release No. 53684,
April 20, 2006.

19 SEC Release No. 50104, “Order Suspending the Operation of Short Sale Price Provisions for
Designated Securities and Time Periods”, July 28, 2004.
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in those securities are not subject to the uptick rule?® any way. Next, the SEC also
excluded stocks whose initial public offerings or spin-offs commenced after April 30,
2004. After the above exclusions, the SEC sorted the remaining stocks into 3 groups
according to their listing exchanges: AMEX, Nasdag NNM and NYSE, then ranked
the securities in each group by average daily dollar volume over the one year period
from June 25, 2003 through June 25, 2004. In each group, the SEC then selected every

3" stock from the remaining stocks, starting from the second stock on the list.

The names of the stocks included in the pilot program were announced on June
25, 2004 in the Pilot Order. Stocks designated as pilot stocks remained so except in
limited circumstances (such as a delisting of a security from an exchange and its
trading as an OTCBB security). Name changes of securities included in the pilot list
did not affect their status. If a security included in the pilot changed its name and
ticker symbol, then the security would remain in the pilot but would be identified by
its new name and ticker symbol. Mergers and other business combinations involving
securities included in the pilot program might affect their status. For example, if a
Category A pilot security merged with another Category A pilot security, then the
security resulting from the transaction would be a Category A pilot security. However,
if a Category A pilot Security merged with a Category B pilot security or a Category C

pilot security, then the status of the security resulting from the transaction would

20 The uptick rule applies only to securities listed on a securities exchange and thus does not apply to short sales in
NASDAQ securities. Short sales in NASDAQ stocks are subject to NASD Rule 3350, which also has an uptick
rule that is similar to Rule 10a-1 but uses the best bid instead of the last trade price as the reference point.
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depend on the market capitalization of the companies involved in the transaction. The
company with the larger market capitalization, based on the most recent share number
and price information as of the close of trading on the day before the transaction was
announced, would have the pilot status of its securities applied to the security resulting

from the transaction.

During the period of the pilot program, each exchange provided a daily update
of the lists of Category A pilot securities and Category B pilot securities for which
they maintain the primary listing. In our study, we have included only pilot (nonpilot)
stocks that remained on the pilot (nonpilot) list throughout the period of May 2, 2005

to November 30 2005.

Section 4 Data Sample and Descriptive Statistics on Pilot and Nonpilot Stocks
Our basic approach was to identify events of negative earnings surprises and
compare the overnight and intraday price behaviors and short selling activities of pilot

and nonpilot stocks on the Event Day.

We started our sample selection with a list of 900 pilot stocks and 2000
nonpilot stocks that maintained their pilot or nonpilot status from May 2, 2005 to
November 30, 2005. For each stock, we obtained the consensus (median) analyst
forecast and the actual EPS from IBES during the sample period. We defined negative

earnings surprises as events in which the actual EPS was lower than the consensus
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analyst forecast. There were about 1500 such events after excluding commercial banks
and REITs from our sample. We collected earnings announcement times from news
wires reporting the events and further eliminated about 200 events in which earnings
were announced during regular trading hours or for which we could not ascertain
whether the announcements were made before, after or during regular trading hours.
Since our database of earnings report and analyst forecasts showed a median gap of 17
or 18 days between the last calculation day of forecasts and the actual earnings release,
it was possible that new and positive information on earnings was brought to the
market during this period but not recorded in the database used in our study. To reduce
the possibility of misclassification of positive earnings surprises as negative earnings
surprises, we further restricted our sample events to those which caused a nonpositive

first response in price movements, i.e., events with negative overnight returns.

We obtained shares outstanding for sample stocks as of the end of 2004 and
book values as of the end of April 2005 from COMPUSTAT and calculated the
market-to-book ratio and market capitalization for each sample stock by using the
close prices on the day immediately before the Event Day. We further excluded
outliers and stocks for which data were unreported in the database and retained 945

events in our sample.

Table 1 Panel A shows the exchange listing of sample stocks. The number of

pilot stocks that remained in our sample was about 49% of that of nonpilot stocks,
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roughly in line with the SEC’s pilot/nonpilot ratio of 50%. The weights of NYSE,
NASDAQ and AMEX stocks in our sample were also in line with the SEC’s original
design in the Pilot Order. About 17% and 18% of pilot and nonpilot stocks had

multiple appearances in the sample.

Table 1 Panel B compares pilot and nonpilot stocks in terms of market
capitalization, trading volume, options trading volume, market-to-book ratio and
earnings surprise levels. Options trading volume was calculated for each sample stock
by taking an average of its daily combined number of call and put options traded
during April 2005. Pilot stocks had higher market capitalizations and trading volumes
but lower options trading volumes. About 30% of both pilot and nonpilot stocks had
no options trading, which percentage was consistent with the SEC’s initial design of
the Pilot Program. Pilot and nonpilot stocks had comparable market-to-book ratios and
earnings surprise levels. Pilot stocks had a slightly bigger time gap between IBES’ last
calculation of median analyst forecast and the actual earnings release, but we do not
believe this difference caused more noise in our event identification for pilot stocks
because we filtered our event selection by including only events that had both negative
earnings surprises as well as negative first responses in price movements, i.e., negative

overnight returns.

Table 1 Panel C compares the sample average negative earnings surprises with

those of Russell 3000 stocks in the previous three years (January 2002 to April 2005),
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the daily returns and short sale volumes (scaled by shares outstanding) on the Event
Day with those on nonevent days. Nonevent days were defined as the two-week period
starting from three weeks before earnings announcements. Daily returns and short sale
volumes on every other trading day during this two-week period were averaged and
compared with the daily returns and short sale volumes on the Event Day. The sample
surprises were comparable to those in the previous three years in the mean, median
and standard deviation, although they were more negatively skewed. The Wilcoxon
Rank Sum Test did not reject the null hypothesis that sample surprises had a similar
distribution to those of historical events. Event Day returns appeared to be lower than
nonevent day returns according to the mean, median, and skewness numbers, while
Event Day short sale volumes appeared to be higher. These visual impressions were
confirmed by the Wilcoxon Rank Sum Test and the histograms shown in Figure 1.
These numbers and figures confirmed the representativeness of our sample events to
the negative earnings shocks typically seen in the recent history and the presence of
stress on the Event Day. As we will show in the sections to follow, our study did not
reveal any restrictive effect of the uptick rule on intraday price movements and short
selling activities. We do not believe that this finding was caused by any abnormal
“mildness” of the surprise magnitudes of our sample events compared to those typical
of recent history or any inertia in the stock market after receiving the negative

earnings shocks.
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Section 5 Overnight and Intraday Price Effect of the Uptick Rule
Since earnings announcements occurred either before or after regular trading
hours in our sample events, we began our comparison of the price adjustment process
by examining overnight returns of pilot and nonpilot stocks. It was possible that
earnings shocks were fully absorbed in open prices and thus not reflected in price
movements during regular trading hours. Before we show our findings in this regard,
we will discuss briefly how open prices are set at NYSE, AMEX, NASDAQ and

regional exchanges.

5.1 Overnight Trading and Market Open System of NYSE, AMEX, NASDAQ and
Regional Exchanges

With the exception of Archipelago Exchange whose regular trading hours are
from 4:00am to 8:00pm ET, regular trading hours of exchanges to which the uptick
rule applies starts from 9:30am to 4:00pm ET. Most exchanges have after-hour
crossing sessions but they last no later than 6:30pm®. There are no overnight trading
programs sponsored by any of the exchanges from 8:00pm to 4:00am the next day. In
addition to exchange-sponsored after-hour crossing sessions, Electronic

Communication Networks (ECNSs) are also major venues for after-hour trading. Their

21 Both the New York Stock Exchange and American Stock Exchange provide crossing sessions in
which matching buy and sell orders can be executed at 5:00 p.m. at the exchanges' 4:00 p.m. closing
prices. In addition, four regional exchanges currently have post-primary trading sessions: the Boston
Stock Exchange ("BSE") and the Philadelphia Stock Exchange ("Phlx") have post-primary sessions that
operate from 4:00 p.m. to 4:15 p.m.; the Chicago Stock Exchange ("CHX") operates their post-primary
sessions until 4:30 p.m. Since October 29, 1999, the CHX has also operated an "E-Session" to handle
limit orders from 4:30 p.m. to 6:30 p.m.
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operation hours vary but typically do not extend beyond 8pm ET?. After-hour trading

can be influenced by earnings information released after market close at 4:00pm.

Among the three categories of pilot stocks, Category A pilot stocks were never
subject to the uptick rule. Category B pilot stocks were exempt from the uptick rule
from 4:15pm to the time the consolidated tapes opens the next day. All other stocks
belong to Category C and were exempt from the uptick rule from the time the
consolidated tape was closed to the time the tape opened the next day. Since April

2005 the consolidated tape opens at 4:00am and closes at 8:00pm?.

The stocks in our sample were either listed on NYSE or AMEX or traded at
NASDAQ NNM. At NYSE and AMEX, limit and market orders to be executed at the
open were submitted to the specialist overnight who determined the opening price. If
the market-clearing price determined by customer orders were close to the previous-
day’s close, the specialist had the option of not participating in the opening batch
auction. In this case, the market-clearing price was the opening price. If the market-
clearing price was not near the previous day’s close, then the specialist’s obligation to

maintain a fair and orderly market required the specialist to participate in the batch

22 A short list of typical brokers that offer ECN access and the extended hours available is listed below.
This list is meant to be illustrative, not exhaustive: Ameritrade (via Island ECN): Hours: 8am-8pm
Eastern; limit orders only during extended hours. E*Trade (via Archipelago ECN), Hours: 8am-8pm
Eastern; limit orders only during extended hours. Fidelity (via Redibook), Hours: 7:30-915am and 4:15-
8:00pm EST; restrictions on order types. Harris Direct (via Redibook ECN), Hours: 8-9:15am and 4:15-
7pm Eastern; limit orders only; round lots. Schwab (via Redibook ECN), Hours: 7:30-9:15am and 4:15-
8pm Eastern, Monday - Friday; limit orders only.

%% The change was caused by ArcaEx’s adoption of new trading hours from 4:00am to 8:00pm.
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auction and mitigate the price change by either buying to increase the price or selling
to decrease the price. If the market-clearing price was far from the previous day’s
close, the specialist could request a floor governor to deem the obligation to maintain a
small price change too onerous and delay the opening to give market participants a
chance to change their orders. The specialist would then post a potential opening price
range. New orders were then placed within the new price range. If the new clearing
price was outside the posted range, the process repeated with a new posted price range
until specialist found a market-clearing price. In addition to delays caused by an order
imbalance, NYSE trading could be delayed in the face of a specific news release,
initiated either by the company, which informed the exchange of the news release, or
by the exchange itself in anticipation of news from another source. The uptick rule
also played a role at market open in the sense that short sale orders for execution at
market open price could not be executed at the open price if the open price was a
down tick from the previous day’s close price. Regional exchanges that trade NYSE or
AMEX listed stocks typically set the open prices equal to the open prices of the

primary exchanges.

NASDAQ NNM regular trading session started at 9:30am, but pre-market
trading started at 7:30am. Starting from April 2005, there were 3 sessions of
NASDAQ pre-market trading: (1) the quote/order entry session from 7:30am to
8:00am ET, during which quotes could be updated, opened and broadcast, but no

automatic execution could occur. (2) 8:00 - 9:25am ET, during which time automatic
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execution could occur but volume was typically negligible. Market makers transmitted
their bid-ask quotes, observed other dealers’ quotes and identity and revised their own
quotes in response to the quotes of others. Pre-opening quotes differed from quotes in
regular trading hours in that they were nonbinding while dealers were required to
honor their quotes for the minimum quantity of up to 1,000 shares during regular
trading hours. In addition, market makers were under no obligation to quote during the
pre-opening period but were required to provide two-way quotes during regular
trading hours. (3) 9:25-9:30am, during which time NASDAQ opened and entered
quotes for any participant with no open interest. If the firm chose to zero out its quotes
overnight, NASDAQ would enter a quote for the participant of $.01 bid and $2000
ask. If the firm chose not to zero out its quotes overnight, NASDAQ would enter quote
based on the last update by the firm. At 9:30 am, NASDAQ market makers began
entering trades into the system. Individual market makers were expected to report
transactions in chronological sequence within 90 seconds of execution. These
conditions prevailed throughout the trading day. NASDAQ implemented an Opening
Cross in late 2004 to provide execution opportunities to on-open orders. Starting from
7:30am, NASDAQ systems began to accept such orders. At around 9:28am,
NASDAQ systems began disseminating information about order imbalance in the
opening book along with an indicative opening price. Opening Cross occurred at
9:30am when the opening book and the NASDAQ Market Center continuous book are
brought together to create a single NASDAQ opening cross. Following the cross,

regular market hours trading proceed as usual.
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5.2 Comparison of Overnight Returns

Overnight returns were calculated asln(Ptvopen)—In(Pt .), Where P, was

—L clos open

the price at 9:30am when the regular trading sessions of the primary exchanges began

on the Event Day, and P,

_1ciose Was the market close price at 4:00pm on the day before
the Event Day. Summary statistics of overnight returns are reported in Table 2. Pilot
and nonpilot stocks had comparable mean and median overnight returns, but nonpilot
stocks were slightly more negatively skewed. Their identical maximum value of ‘0’
was due to our restriction of sample selection to events with nonpositive overnight
returns. The standard deviations of the two groups of stocks were similar. Figure 2
shows the histograms of the overnight returns after adjusting for overnight market

returns. The summary statistics and the histogram do not suggest any difference in the

overnight returns of the two groups of stocks.

We ran a cross-sectional regression of the overnight return (after adjusting for
overnight market return) of each sample stock on a pilot dummy, earnings surprise, an
interaction term of pilot and surprise, a dummy variable for NASDAQ stocks, an
interaction term of the pilot dummy and the NASDAQ dummy, and firm
characteristics of market capitalization and market-to-book ratio. The NASDAQ
dummy variable was intended to capture any difference of NASDAQ stocks from
NYSE and AMEX stocks because, as Alexander and Peterson (1999) has shown, the
NASDAQ bid test under NASD Rule 3350 was less restrictive than Rule 10a-1 that
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applied to NYSE and AMEX stocks. Moreover, NASDAQ stocks traded outside
NASDAQ NNM were typically exempted from the bid test**. We used the overnight
returns of Russell 3000 iShare ETF to proxy for overnight market returns. This ETF
tracks the performance of Russell 3000 index and its liquidity level is reasonably high
compared to other Russell 3000 ETFs. Regression results are reported in Table 3. The
coefficient on the pilot dummy was negative but statistically insignificant with a t
statistics of -1.19. Moreover, the coefficient on the pilot dummy and surprise
interaction term was insignificant, suggesting that pilot stock returns were no different
from nonpilot stocks returns even when the magnitude of negative surprises were high.
NASDAQ stocks had lower overnight returns compared to NYSE and AMEX stocks
but within the NASDAQ stock group, there was no difference between pilot and

nonpilot stocks.

For NYSE and AMEX stocks, the uptick rule applied to short selling at market
open prices®. Thus, if the open price was lower than the previous day’s close price,
short sale orders in nonpilot stocks could not be executed while short sale orders in
pilot stocks could. It is interesting to note that this regulatory disparity did not cause

any difference in the open price.

5.3 Comparison of Intraday Returns

 For example, by AMEX Rule 7.02, AMEX has exempted short sales of NASDAQ stocks from the
bid test.
® The NASDAQ bid test does not apply to short sales at market open.
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After finding that the uptick rule had no impact on the open price of stocks, we
proceeded to examine whether the rule affected the intraday price paths by comparing
returns of pilot and nonpilot stocks at Designated Times on the Event Day. If the
uptick rule was indeed slowing price decline at times of stress, we expected to see
pilot stocks to have lower returns during most periods. For intraday returns, we
calculated returns between each Designated Time as well as cumulative returns since
market open. Price data were obtained from TAQ. Summary statistics for
noncumulative returns are provided in Table 2 Panel A and summary statistics for

cumulative returns are provided in Table 2 Panel B.

For noncumulative returns, pilot stocks actually had higher (rather than the
expected lower) mean and median returns from 9:30am to 10:45am than nonpilot
stocks. Afterwards, pilot stocks had lower mean returns in 7 out of 10 periods, and
lower median returns in 3 out of 10 periods. Pilot stocks returns were slightly more
negatively skewed than nonpilot stocks in just about half of the time periods. The
standard deviations of pilot and nonpilot stocks were comparable. On a cumulative
basis, pilot stocks actually had higher mean and median returns and were less
negatively skewed than nonpilot stocks throughout the entire Event Day. In sum, these
numbers do not suggest that returns of pilot stocks were systematically lower than

returns of nonpilot stocks.
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For noncumulative returns, we ran cross-sectional regressions of returns (after
adjusting for market returns)?® on a pilot dummy, earnings surprise, an interaction
term of pilot and surprise, positive net order flow during the Designated Time period,
negative net order flow, an interaction of pilot stock and negative net order flow, the
NASDAQ dummy, the interaction of pilot stock and NASDAQ dummy, market
capitalization, market-to-book ratio, market-adjusted return in the previous period, and
historical volatility which was calculated by taking the average of

In(Price,) —In(Price,) on April 1, 5, 13, 18, 21, 29, 2005 for each Designated Time
period. Price, was the highest price and Price, was the lowest price of each period.

April was the month immediately before the start of the Pilot Program. Our selection
of the dates within this month for the purpose of calculating historical volatility and
later on historical liquidity was arbitrary but the selected dates covered each day of a
week and the beginning, middle and end of the month. Net order flow was defined as

BI - SI
BI + Sl

, Where Bl was buyer-initiated trade volumes and SI was seller-initiated trade

volumes. Whether an order was buyer or seller initiated was determined by the Lee
and Ready (1991) algorithm, i.e., a trade was buyer initiated if price > midquote and
seller initiated if price < midquote . Trades with price = midquote could be initiated
by either the buyer or the seller and thus were not included in the calculation of order

imbalance. Since the uptick rule might have caused some seller-initiated market short

orders to be converted into limit orders at the legally shortable prices, these trades

%6 \We also ran a regression of returns not adjusted for market return but included market return as an
explanatory variable. The results were highly consistent with the regression of market-adjusted return.
We will make these results available upon request.
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would appear to be buyer-initiated under the above algorithm when indeed they were
initiated by short sellers. Thus, we excluded short sale orders from the calculation of
order imbalance. Regression results are reported in Table 3 Panel B. The coefficients
on the pilot dummy were insignificant throughout the Event Day except for the period
of 9:45 — 10:00 am. However, the sign of the coefficient for this period was positive,
indicating (and consistently with the summary statistics) that pilot stocks actually had
higher returns than nonpilot stocks during this period. There was also no evidence that
pilot stocks with higher degrees of negative shocks had lower returns than their
nonpilot counterparts because the coefficients on the interaction term of pilot and
surprise were insignificant for all time periods. We also plotted histograms for each
time period and they were visually consistent with the above regression results. Due to
limitation in space, we do not provide these histograms in this paper but will make
them available upon request. Positive net order flows were typically associated with
higher returns during early hours of trading, but negative net order flows did not have
any significant impact on returns. The coefficients on the NASDAQ dummy and the
pilot and NASDAQ interaction term were mostly insignificant, suggesting the lack of
difference between NASDAQ and NYSE/AMEX stocks and between NASDAQ pilot

and nonpilot stocks.

We also ran a regression of cumulative returns (after adjusting for market
returns) on the above mentioned variables except lag 1 returns and report the results in

Table 4. There, we saw more striking evidence in regard to the lack of supporting
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effect of the uptick rule on stock prices. The coefficients on the pilot dummy were
significant but positive for each period since 10:00 am. This was because higher
returns of pilot stocks during early trading periods were carried over to subsequent

periods through accumulation.

5.4 Robustness Checks

We performed 3 robustness checks on the intraday return regression results
discussed above. First, we restricted our sample to stocks with big increases in daily
trading volume from nonevent days because previous research has documented strong
positive correlation between high trading volumes and market stress levels. Next, we
restricted our sample to periods of high negative net order flow as the imbalance
toward stronger selling interest was likely to produce consecutive down ticks that
barred the immediate execution of short sale orders. Finally, the existence of an active
put options market provided an alternative trading channel to short sellers by allowing
them to buy put options instead of shorting stocks. Through arbitrage and hedging
trades of options market makers and other market professionals, the increased interest
in put options might eventually be transformed into short sales in the underlying
stocks but some of these trades were likely subject to the arbitrage exemptions and
market maker exemptions granted by Rule 10a-1(e) and NASD Rule 3350. The effect
of the uptick rule on stocks without active options trading might be more acute.

Therefore, we restricted our sample to stocks without an active options market.
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Corresponding to our first robustness check, we divided our sample stocks into
10 groups according to the changes in their trading volumes on the Event Day from
their trading volumes on nonevent days. We restricted our sample to stocks belonging
to the top 3 groups and provided summary statistics of the intraday returns of the
stocks in the restricted sample in Table 5. First note that the ratio of pilot and nonpilot
stocks in this reduced sample was roughly 1-2, which was similar to the ratio for the
full sample and in line with the SEC’s design of the Pilot Program. There was no
indication that this reduced sample of high volumes stocks were disproportionally
filled by pilot stocks. The Wilcoxon Rank Sum Test showed that the returns for stocks
in this reduced sample were indeed lower than the other stocks in the full sample with
mostly negative Z statistics throughout the Event Day. Table 6 reports regression
results for this reduced sample, which were consistent with the results for the full

sample discussed in previous paragraphs.

Corresponding to our second robustness check, we ranked stocks and
Designated Time periods according to the value of the net order flow defined in
section 5.3 and used observations belonging to the three groups with the biggest
negative net order flow. The regression results of this reduced sample are reported in
Table 7. The pilot dummy was insignificant throughout the Event Day. The
interaction term of the pilot dummy and earnings surprise was significant in only 3 out

of 15 Designated Time periods, and their signs were inconsistent.
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Corresponding to our third robustness check, we restricted our sample to
stocks without an active options market and ran the same regression discussed in
section 5.3 based on this reduced sample. The results, which are reported in Table 8,
still suggested no difference in the intraday returns between pilot and nonpilot stocks,
even for stocks with negative net order flows and stocks with big negative earnings

surprises.

5.5 Comparison of Time to Reach a Specified Level of Negative Return

To further examine whether prices of pilot stocks declined faster than nonpilot
stocks after receiving negative shocks, we specified a level of negative intraday return
and compared the speed at which pilot and nonpilot stocks reached this level. We first
identified the lowest price for each sample stock on the Event Day. We had about 120
observations with the minimum intraday cumulative returns lower than -10% at some
time on the Event Day, about 210 observations with the minimum intraday returns
between -5% and -10%, and about 150 observations with the minimum intraday
returns between -3% and -5%. The remaining 450 observations had the minimum
intraday returns higher than -3%. We arbitrarily picked -3% as the threshold level for
our purpose of comparing the speed of price decline because this level gave us enough
observations (more than 480) and was big enough a level of decline to suggest the
existence of a downward price pressure. The characteristics of the stocks in our

sample are reported in Table 9.
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The ratio of pilot to nonpilot stocks in the remaining sample was 144/340,
roughly in line with the ratio of the SEC’s design of the Pilot Program. The average
level of the lowest point in the intraday cumulative return was -.08 for pilot stocks,
slightly higher than -.09 for nonpilot stocks. The median time that pilot stocks took to
reach their minimum intraday prices was 97 minutes, about 40 minutes shorter than
that for nonpilot stocks. Again, pilot stocks in the remaining sample had bigger market
capitalizations, but the market-to-book ratio, volatility and earnings surprises were
comparable for both groups of stocks. Historical volatility was calculated by taking the
average of the daily volatility (proxied by the difference in the log of highest price and

the log of lowest price) on April 1, 5, 13, 18, 21, and 29, 2005.

For each stock in the remaining sample, we then identified the point in time
when the cumulative intraday return was closest to our pre-specified level of -0.03.
We regressed this time on a pilot dummy, earnings surprise, the market return (proxied
by the returns on Russell 3000 iShares ETF), the stock’s market capitalization,
market-to-book ratio, historical volatility, and historical liquidity (proxied by the
average ratio of the daily trading volume on April 1, 5, 13, 18, 21 and 29 to the stock’s
shares outstanding). The regression results are reported in Table 10. The insignificant t
statistics on the pilot dummy indicated a lack of difference in the time to reach -0.03
intraday return between pilot and nonpilot stocks, confirming our previous finding that
the prices of pilot stocks did not decline faster than nonpilot stocks after negative

earnings shocks.
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5.6 Comparison of Intraday Return Volatility and Skewness

As a final check on our finding of a lack of price supporting effect of the
uptick rule from empirical tests described above, we ran regressions of return volatility
(proxied by squared excess returns) and return skewness (proxied by excess returns
raised to the third power) on variables defined in section 5.3. If the uptick rule were
supporting prices, we would expect to see lower volatility and less negative skewness
in the returns of nonpilot stocks. The results of these regressions are shown in Tables
11 and 12, respectively. The coefficients on the pilot dummy and on the interaction
term of the pilot dummy and negative net order flow were insignificant for each time
period in both regressions. The coefficients on the interaction term of the pilot dummy
and earning surprises were insignificant except for the period of 13:00 — 14:00 in the
volatility regression and for the periods of 9:45 — 10:00 and 13:00 — 14:00 in the
skewness regression. These results did not suggest that there was any systematic

difference between pilot and nonpilot stocks in terms of return volatility and skewness.

In sum, we found no evidence that the uptick rule provided support to stock
prices after negative earnings shocks. Since the hypothesis that the uptick rule
impedes price decline builds on the belief that the rule reduces short sale volume by
prohibiting execution of short sale orders at minus or zero minus ticks, we next
examined whether the pilot stocks had a higher short sale volume than nonpilot stocks

at market open and Designated Times on the Event Day.

34



Section 6 Comparison of Short Sale Volumes

Per request of the SEC at the beginning of the Pilot Program, each stock
exchange made tick by tick short sale data available to the public. With the exception
of the NASD ADF, which recorded short sales executed at the NASDAQ NNM for a
limited number of stocks, each exchange recorded only short sales that were executed
on that particular exchange. We combined the short sale data from each exchange and
constructed a time series of executed short sales for each stock in our sample for the
period of May 2 to November 30, 2005. To study changes in short sale volumes on the
Event Day from nonevent days, we obtained short sale volumes for every other trading
day during a two-week period starting from three weeks before the Event Day. We
took the average of short sale volumes on nonevent days for each time interval
examined and subtracted this average from the Event Day short sale volumes. We then
divided the difference by the stock’s nonevent day average?’. We studied how changes
in short sale volumes, calculated both on a noncumulative basis for each time period
between Designated Times and on a cumulative basis since market open, relate to the

pilot or nonpilot status of the stock.

6.1 Comparison of Short Sale Volumes at Market Open
Summary statistics of change in short sale volumes at market open are reported

in Table 13. They show that pilot stocks had a higher mean and median short sale

2" We also scaled the difference by the stock’s shares out standing and by total trading volumes,
respectively, and calculated the change in this ratio for each sample stock from its historical level. We
then repeated each regression discussed in this section using the change in this ratio as the dependant
variable. The results were consistent with those reported in this section.
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volume at market open. Table 14 Panel A reports the results of a cross-sectional
regression of changes in open short sale volumes on a pilot dummy, earnings surprise,
an interaction term of pilot and earnings surprise, a dummy for NASDAQ stocks and
an interaction term of pilot and the NASDAQ dummy, market return and firm
characteristics. We included dummy variables for NASDAQ stocks because the uptick
rule applied to NYSE and AMEX stocks at market open by referencing to the previous
close price but the NASD bid best did not apply to NASDAQ stocks at market open.
How the market open short volumes differed between pilot and nonpilot stocks could
depend on where the stocks were traded. The regression revealed a highly significant
and positive coefficient on the pilot dummy, a highly significant and positive
coefficient on NASDAQ dummy, and a highly significant but negative coefficient on
the interaction term of the pilot dummy and the NASDAQ dummy. These suggested
that for NYSE and AMEX stocks, pilot stocks had significantly higher open short
volumes than nonpilot stocks. This was hardly surprising because the uptick rule
applied to short sales at market open and our sample was restricted to stocks with
negative overnight returns. It is worth noting that the higher short sale volumes of pilot
stocks at market open did not cause specialists to set lower open prices for pilot stocks
as evidenced by the lack of difference in overnight returns between the two groups of
stocks discussed earlier. The higher market open short volumes for NASDAQ stocks
relative to NYSE and AMEX stocks were likely reflective of the inapplicability of the
bid test at market open. Within the group of NASDAQ stocks, pilot stocks had lower

short volumes at market open. This was likely reflective of short sellers taking
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advantage of the inapplicability of the bid test at market open and placing short sale
orders before regular trading hours began. Despite the difference between the open
short volumes of pilot and nonpilot stocks, open short sale volumes accounted for just
a small fraction of total Event Day short sale volumes - for NYSE and AMEX stocks,
the ratio averaged 2.4% for pilot stocks and 1.4% for nonpilot stocks; for NASDAQ
stocks, the ratio averaged 1.7% for pilot stocks and 2.5% for nonpilot stocks. Thus, the
difference at market open was unlikely to have any significant impact on the pattern of

short selling activities during regular trading hours.

6.2 Comparison of Intraday Short Sale Volumes

We compared intraday short sale volumes of pilot and nonpilot stocks on both
noncumulative basis as well as cumulative basis. Summary statistics of noncumulative
intraday short sale volumes for each period between Designated Times and cumulative
short sale volumes since market open are reported in Table 13. For noncumulative
intraday short sale volumes, pilot stocks had a higher mean in 9 out of 15 time periods,
and a higher median in 11 out of 15 periods. We ran cross-sectional regressions of
changes in noncumulative short sale volumes for each time period between Designated
Times on a pilot dummy, earnings surprise, interaction of pilot and surprise, positive
net order flow, negative net order flow, a NASDAQ dummy, an interaction term of the
NASDAQ dummy and the pilot dummy, market return, firm’s market capitalization,
market-to-book ratio, lagl change in short sale volumes (except for the first time

period of 9:30 — 9:45), lagl return and historical volatility. For the time period of 9:30
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— 9:45, we used overnight returns for lagl returns. The results are reported in Table 14
Panel B. The coefficients on the pilot dummy were insignificant for each of 15 time
periods. The coefficients on the interaction term of pilot and surprise were significant
in 1 period but its sign was positive, suggesting again that pilot stocks with bigger
negative earnings shocks had lower (rather than the expected higher short sale
volumes). Periods of high order imbalance, both positive and negative, were
associated with lower short volumes, but there was no difference between pilot and
nonpilot stocks at such times as indicated by the insignificant coefficients on the
interaction term of the pilot dummy and negative net order flow. There was also
evidence that short sale volumes NASDAQ stocks had higher short volume than

NYSE-AMEX stocks and that short volume decreased in firm size.

The results of regressions on changes in short sale volumes calculated on a
cumulative basis are reported in Table 14 Panel C. The coefficients on the pilot
dummy were insignificant throughout the Event Day and again mostly with negative
signs. The coefficients on the interaction terms of pilot and earnings surprise, pilot and
negative net order flow were also insignificant. Other findings were also consistent

with regressions of noncumulative short sale volumes.

We were surprised at the finding of the lack of difference in short sale volumes
between pilot and nonpilot stocks. There are two potential explanations for this result:

(1) the uptick rule was indeed restricting but short sale interest in nonpilot stocks was
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higher than that in pilot stocks so the executed short volumes were similar for these
two groups of stocks. Two factors could potentially lead to this result. First, short sale
orders for nonpilot stocks could not be executed at market open due to the restriction
of the uptick rule, causing a higher concentration of short sale interest during regular
trading hours. This explanation could apply only to NYSE and AMEX stocks.
Secondly, if nonpilot stocks had less active options market so that traders who were
interested in shorting the stocks had fewer opportunities to buy put options, then short
sale interest in nonpilot stocks could indeed be higher than that in pilot stocks. In that
case, the equivalence of executed short sale volumes between the two groups of stocks
would not offer conclusive evidence as to whether the uptick rule was restrictive. (2)
The short sale interest in pilot stocks and nonpilot stocks was similar, and short sale
orders found execution opportunities with 15 minutes of their placement despite the

restriction of the uptick rule.

Explanation (1) appears to be implausible. As shown in Table 1 Panel B pilot
and nonpilot stocks had similar characteristics such as market capitalization, market-
to-book ratio, and earnings surprises. Moreover, the proportions of stocks without
options trading were comparable for the two groups (30% for pilot and 32% for
nonpilot), and for stocks with options trading, the options volume was typically higher
for nonpilot stocks. In terms of short volume at market open, although this volume
was lower for nonpilot stocks that were listed on NYSE or AMEX due to the

application of the uptick rule (see Table 14 Panel A), short volume at market open
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accounted for about 2% of the total short sale volume on the Event Day. Such a small
fraction was unlikely to have caused any meaningful difference in the short sale

interest during regular trading hours on the Event Day.

If pilot and nonpilot stocks had similar levels of short sale interest, then our
finding of the lack of difference in the executed short sale volumes during regular
trading hours between pilot and nonpilot stocks was an indication that execution
opportunities were not restricted by the application of the uptick rule. To see this,
suppose there are two traders who want to sell 100 shares of stock Z at market prices.
Trader R is subject to the uptick rule but Trader UR is exempt from the rule. During a
specified time interval (e.g., 15 minutes), the proportion of the time during which the
best bid is higher or equal to the minimum shortable price (MSP) is T%, and the
proportion of time during which the best bid is lower than the minimum shortable
price is1—T%. MSP is defined as the price at which short sales are not prohibited by
the uptick rule. When the best bid is higher than or equal to the MSP, market short
orders can be executed immediately at the bid without violating the uptick rule. At
such times, Trader R and Trader UR have similar execution opportunities. When the
bid is lower than the MSP, Trader R cannot execute his short sales without price
improvement from specialists. For purpose of this proof, we assume that a fraction of
6% of his orders receive price improvements and are executed at the MSP. In contrast,
Trader UR can execute short sales at the bid without restrictions. Let X= the total

number of shares that can be sold in the market during the period when bid>=MSP,
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and Y= the total number of shares that can be sold in the market during the period

when bid<MSP. Since Traders R and UR have equal execution opportunities during

the time when bid>=MSP, Trader UR can have at most %X shares sold during this

period. However since he also has opportunities to short sell during times when
bid<MSP, he may not fully utilize opportunities when bid>=MSP. Let’s assume that
Trader UR executes short sales during times when bid>=MSP and when bid<MSP by

T%

the ratio of . Also, we assume that Trader UR is able to short sell all 100 shares

1-T%
during the specified time interval. This assumption is consistent with Alexander and
Peterson (1999), which shows that the fill rate for unrestricted sell orders is higher

than 95%. Thus, during periods when bid>=MSP, Trader UR is able to short sell

min[‘l’%lOO,%X] shares, and during periods when bid<MSP, Trader UR is able to
short sell100 — min[‘l’%loo,% X]. If the uptick rule is in place, Trader R can short sell
max[ X —T%lOO,% X]shares at times when bid>=MSP and

6%][100 — max(X —T%lOO,%X)] at times when bid<MSP. The aggregate short sell
volume of Traders R and UR is

max[ X —T%lOO,%X]+ 60%[100 — max(X —T%loo,% X)] + min[‘l’%lOO,% X]

+100—min[T%100,%X] Q)
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If the uptick rule is lifted, Trader R can short sell in the same way as Trader

UR, i.e., he short sells min[T%lOO,%X] when Dbid>=MSP and 100-
minU%lOO,%X] when bid<MSP. The total short sell volume is

min[l'%lOO,%X]*2+[100—min(T%lOO%X)]*Z (2). If the shares that Trader R
can short sell is less than his desired number of 100, i.e,
max[ X —T%lOO,%X]+¢9%[100— max (X —T%lOO,%X)] < 100, then the total short

sale volume given by formula (1) is lower than the total short sale volume given by

formula (2).

Similarly, it can be shown that if execution opportunities under the uptick rule
are insufficient to accommodate short sale demand, volume of executed marketable
limit short sale orders will also increase once the rule is abandoned. This is because
addition execution opportunities are created during periods when the bid is equal to or
higher than the price limit but lower than the MSP. The method of proof is similar to

that shown above for market orders and will not be repeated here.

A few factors could potentially lead to the equivalence of short volumes
between pilot and nonpilot stocks: (1) the frequent occurrence of market conditions
when the rule was not binding, that is, MSP<=bid for market short sale orders and
MSP<=ask for limit short sale orders, which allowed short selling at the prevailing
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quotes without violating the rule, (2) even though the uptick rule was nonbinding in
only limited periods of times, such times were most efficiently utilized such that most
of the short sale orders concentrated in these periods; (3) the exemptions to the rule,
that is, short sale order were mostly placed by market professionals or arbitrageurs
who were exempt from the rule, (3) the provision of price improvements by specialists
to short orders up to the MSP so that they could be executed without violating the rule,
and (4) sufficient buy interest to provide execution opportunities to short orders that
had been converted to limit orders at the MSP. In the following subsection, we will
analyze these scenarios by examining short volumes occurring at different relations

among the bid, the ask, the MSP and the execution price.

6.3 Did Upticks or Zzero-plus Ticks Occur Frequently to Make the Uptick Rule
Inapplicable Most of the Times?

To answer this question, we merged TAQ Consolidated Quote data with TAQ
Consolidated Trade data in time sequence, calculated the MSP at each point in time
and compared it with the prevailing bid. The time during which the MSP was lower
than or equal to the best bid was categorized as “nonbinding” and was aggregated for
each Designated Time period on the Event Day. We then took the ratio of the
aggregated nonbinding times (in seconds) to the total number of seconds for each
Designated Time period. In doing so, we separated NYSE and AMEX listed stocks
from NASDAQ stocks because, as discussed in earlier sections, they were subject to

different short sale rules and there was a disparate application of the short sale rule on
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NASDAQ stocks by different exchanges. The summary statistics on the nonbinding
time ratio for NYSE and AMEX stocks are reported in Table 15 Panel A. They
showed that nonbinding times accounted for only about 8-12% of the Event Day for
nonpilot stocks. Moreover, the ratio for nonpilot stocks was actually lower than the
ratio for pilot stocks (averaged at about 8-14%). These numbers did not support the
hypothesis that unrestrictive execution opportunities occurred with high frequency to
render the uptick rule inapplicable for most of the times. In contrast to NYSE and
AMEX stocks, the nonbinding time ratios for NASDAQ stocks, which are reported in
Table 15 Panel B accounted for 50 -60% of the time. To see whether this difference
was caused by economic conditions in the market or by the artificial difference in the
short sale rules that apply to the two groups of stocks differently, we re-calculated the
mean and median nonbinding time ratios of NYSE-AMEX stocks but using
NASDAQ’s bid test. The results, which are reported in Table 15 Panel C, showed
comparable ratios to those of NASDAQ stocks and the t test confirmed the
indifference throughout the Event Day except for the period of 14:00 — 15:00. The
restrictiveness of NYSE and AMEX rules relative to the NASDAQ rules can be
illustrated with the following data. On November 2, 2005, at 9:52:24 am, stock AEL’s
best bid moved from 11.51 to 11.55. Under the NASDAQ’s bid test, this increase in
bid would permit short selling at any price. However, under Rule 10a-1, we would
have to examine whether the previous trade occurred at a down tick. The previous
trade occurred at 9:52:19 am at the price of $11.63, which was a down tick compared

to the earlier trade at $11.65. Thus, under Rule 10a-1, short sellers could only trade at
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$11.64 or higher. Since this price was higher than the prevailing best bid, market short

orders could not be executed immediately.

In sum, the nonbinding time ratios for NYSE and AMEX stocks were too low
to explain why there was no difference between the short volumes of pilot and
nonpilot stocks. The ratios for NASDAQ stocks were much higher and could
potentially explain the lack of difference between pilot and nonpilot stocks. In the
following paragraphs we will examine the distribution of short volumes at different

scenarios to see whether that was indeed the case.

6.4 Were Short Sellers Timing the Market to Concentrate Orders to Times When the
Uptick Rule was Nonbinding?

We sought to answer this question and the questions in the next paragraphs by
analyzing the relation among the MSP, the prevailing bid and ask and the execution
price when short sales occurred. The relation between the MSP and the quotes would
tell us whether short sales occurred at times when the uptick rule was binding, the
relation between the prices and the quotes would tell us whether the trades involving
short sales were initiated by sellers or buyers. Following Lee and Ready (1991)

algorithm, we treated trades with price < midquote as seller initiated and trades with
price > midquote as buyer initiated. The relation between the MSP and execution

prices would tell us whether the short sales were exempt from the uptick rule, either

under the Pilot Program or any of the exemptions listed in Rule 10a-1(e) and NASD
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Rule 3350. The different combinations of the above elements resulted in 45 execution
scenarios listed in Table 16. For each stock in the sample and for each Designated
Time period on the Event Day, we calculated the short sale volumes in each scenario
and their weight in the total short sale volumes. We then calculated the average of the
ratio for each scenario for pilot stocks and nonpilot stocks, respectively. Due to
limitation in space, we do not provide the ratios for all scenarios in this paper, but
provide a selected number of ratios that are important to our discussion in Table 17
Panels A — C. None of the scenarios exhibited high variation across different
Designated Time periods so we took an average of the ratios across different

Designated Time periods for each scenario.

Table 17 Panel A compares pilot and nonpilot stocks in terms of the short
volumes at times when the uptick rule was not binding, i.e., MSP <bid for seller-
initiated short sales and MSP <ask for buyer-initiated short sales. For NYSE and
AMEX stocks, about 32% of short volumes for pilot stocks and 67% of short volume
for pilot stocks occurred at such times. Did the high short volume occurring at
nonbinding times mean short sellers were timing the market and concentrating their
orders to such times to avoid the uptick rule? We believe not. The scenario

bid < MSP = short price = ask accounted for 38.96% of the total short volume for

nonpilot stocks and most of the difference in the ratio between pilot and nonpilot
stocks. Arguably this scenario could be explained as short sellers entering limit orders

at the ask when it was equal to the MSP so that the uptick rule would not bar
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execution. However, this hypothesis could not explain why short sellers were less
inclined to utilize opportunities when MSP < ask as suggested by the low ratios for

scenarios MSP < bid < short price = ask and MSP = bid < short price = ask . Jointly

they accounted for only 10% of the total short volume. In addition, scenarios

MSP < short price < bid jointly accounted for only 11% of the total short volume.

These scenarios captured short sales initiated by the seller when the uptick rule was

not binding. The big difference between scenarios bid < MSP = short price = ask and
MSP < short price < bid could not plausibly be explained by short sellers favoring

limit orders to market orders. Alexander and Peterson (1999) has shown that there
were more market short orders than limit short orders during its sample period of May

1996. The scenario bid < MSP = short price = ask was more likely reflective of the

story that market short orders whose immediate execution were barred by the uptick
rule were converted to limit orders at the MSP, which in turn were matched with the
upcoming buy orders. Short sale volumes that could be explained by concentration of
short selling to nonbinding times accounted for at most 25% of the total short

volumes.

For NASDAQ stocks, about 66% of the total short sale volumes occurred at
times when the bid test was not binding®, significantly higher than the ratio for NYSE

and AMEX stocks, but roughly in proportion to the nonbinding time ratios shown in

8 About 25% (24.5% for pilot stocks and 26.8% for nonpilot stocks) of total short sale volumes
occurred at times when the bid best was binding but without violating the bid test due to price
improvements at or above the MSP.
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Table 15 Panel B. Although differences between pilot and nonpilot stocks in some
scenarios were statistically significant, they were not economically significant. The

scenario bid < MSP = short price = ask accounted for about 4% of total short sale

volumes for both pilot and nonpilot stocks, in contrast to the striking difference

between these two groups for NYSE and AMEX stocks.

6.5 Could Exemptions Explain the Lack of Difference in Short Volumes between Pilot
and Nonpilot Stocks?

For NYSE and AMEX stocks, Rule 10a-1(e) provide numerous exemptions
from the uptick rule, mostly to market professionals and arbitrageurs. If short sale
orders were mostly placed by traders who were subject to exemptions, the suspension
of the uptick rule on pilot stocks naturally would not have any impact on short
volumes and returns. To examine whether this was the case, we compared pilot and
nonpilot stocks in terms of short volumes at prices lower than the MSP and thus in
violation of the uptick rule. The idea was that if most of the players in the short selling
market were subject to exemptions in the first place, we should not see any significant
increase in exempt short volumes after the uptick rule was suspended. In other words,
the exempted short volumes of pilot stocks should not be significantly higher than
those of nonpilot stocks. The results are reported in Table 17 Panel B. Exempted short
sales accounted for 49.81% of the total short volumes for pilot stocks, 42.19% of
which occurred at times when the uptick rule was binding, i.e., when MSP > bid for

seller-initiated trades and MSP > ask for buyer-initiated trades. In comparison, exempt
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short sales accounted for only 7.7% of the total short sales for nonpilot stocks, 6.46%
of which occurred at times when the uptick rule was binding. For pilot stocks, seller-
initiated exempt short sales accounted for about 30% of the total short volume, while
buyer-initiated accounted for only about 10% of the total short sales. For nonpilot
stocks, the volumes for seller-initiated short sales were slightly lower than the volume
for buyer-initiated short sales. The big difference between pilot and nonpilot stocks in
exempt short volumes was not at all surprising as it was the direct result of suspending
the uptick rule on pilot stocks. It also suggested that market professionals who
benefited from the exemptions under Rule 10a-1(e) were not the only players in the
short selling market and thus exemptions alone could not explain why the uptick rule

did not make any difference in the short sale volumes.

For NASDAQ stocks, short sales executed in violation of the bid test
accounted for 13.8% for pilot stocks and 7.04% for nonpilot stocks. While the
difference was economically significant, the number was not nearly as dramatic as that
for NYSE and AMEX stocks. Since the bid test was nonbinding for about 60% of the
times, and these times absorbed about 60% of the total short volume, short orders in
pilot stocks whose executions relied on exemptions provided by the Pilot Program
were greatly reduced and thus we were not surprised at the reduced difference between

pilot and nonpilot stocks listed on NASDAQ.
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6.6 So Where Did Nonpilot Stocks Find Execution Opportunities that Offset the
Difference in Exempt Short Volumes Caused by the Regulatory Disparity?

For NYSE and AMEX stocks, the previous paragraphs have shown that the
uptick rule was indeed limiting short sales at down tick and zero-minus ticks, but the
overall short volumes for pilot and nonpilot stocks remained the same. It must be that
nonpilot stocks found more execution opportunities elsewhere that made up the
difference caused by the disparate application of the uptick rule. In this subsection, we
explore additional (relative to pilot stocks) execution opportunities received by
nonpilot stocks outside the exempt short sale group by ranking the execution scenarios
in which nonpilot stocks had higher short volumes than pilot stocks. The results are
reported in Table 17 Panel C1. Nonpilot stocks had higher short volumes than pilot
stocks in 14 out of 45 scenarios, among which  scenario

bid < MSP = short price = ask ranked the highest with a striking difference of

28.96%. This scenario alone offset 65% (28.96%/49.81%) of the surplus short
volumes of pilot stocks due to the suspension of the uptick rule. As discussed earlier,
this scenario was likely reflective of the matching of market buy orders with short
orders which were initially placed as market orders but converted into limit orders at
the MSP when the uptick rule barred immediate execution. Two observations could be
made out of the higher ratio of nonpilot stocks in this scenario: First, nonpilot stocks
had more limit orders piling at the MSP than pilot stocks. This was hardly surprising
because pilot stocks were not restricted by the uptick rule so market short orders

arriving at the trading floor when bid < MSP could be executed immediately without
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being converted into limit orders at the MSP. Second, most of the converted short
orders were successfully executed (rather than unfilled or cancelled) by matching with
buy orders within 15 minutes (the shortest time span we used in this intraday study) of

their conversion.

Scenario 2 in which MSP = short price = bid had the second highest ranking
with a difference of 3.66%. In this scenario, market short sales were matched with the
bid which was equal to the MSP. The higher short volume of nonpilot stocks in this
scenario suggested more efficient utilization of the window of opportunities when the
uptick rule was nonbinding. Scenario 4 in which bid < MSP = short price < ask with

price > midquote had a difference of 2.36%. In this scenario, trade was more likely
buyer initiated and “price improved” by a short sale order up to the MSP level. It was
again an indication that short sellers were more efficiently utilizing opportunities when
the uptick rule was nonbinding. Scenarios 3 in which bid < MSP = short price < ask
and short price < midquote had a difference of 3.18%. It was likely initiated by
market short sale orders but becausebid < MSP, the short sale could not be executed
at the bid price. Instead of letting the order convert to a limit order at the MSP level
and waiting for execution against future buy orders, the specialist or a floor broker
offered price improvement to the short sale order and allowed it to be executed
immediately. Scenario 5 in which  bid < MSP = short price <ask and
short price = midquote had a difference of 1.78%. Trades in this scenario could be

either seller initiated and thus same as scenario 3 or buyer initiated and thus same as

51



scenario 5. However, since the short price was at the midquote, we could not ascertain

trade initiation and thus treated it as a separate scenario.

In sum, scenarios 1 through 5 had a cumulative difference of 39.94%,
offsetting most of the surplus volumes of pilot stocks attributed to the suspension of
the uptick rule. They represented 3 main sources of execution opportunities received
by short sellers in nonpilot stocks: (1) There was sufficient buy interest matching with
market short orders after their conversion into limit orders at the MSP, (2) short sellers
subject to the uptick rule were utilizing more efficiently the times when the uptick rule
was not binding to execute their trades, and (3) specialists or floor brokers were
providing price improvements to short sale orders up to the MSP to allow for their

immediate execution. The first factor was the dominating factor among the three.

The story was completely different for NASDAQ stocks. As shown in Table
17 Panel C2, there was not any dominating scenario that made up the 7% difference in
short sale volumes due to the suspension of the bid best on pilot stocks. The biggest
positive difference between nonpilot and pilot stocks was 1.11% given by scenario
Bid < MSP = Short Price = Ask , which was hardly significant in the economic sense.
In sum, the bid test was not binding on short selling for 60% of the times, allowing for
more than 60% of short sales to take place during such periods without violating the
rule. When the rule was binding, short sellers received price improvements at or above

the MSP level so that another 25% of short sales occurred during such period without
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violating the rule. As a result, only 13% of the short selling in pilot stocks relied on the
exemptions provided by the Pilot Program, leading to a scant 7% difference between
short volumes of pilot and nonpilot stocks that were violating the bid test. This
difference was made up in 15 scenarios in which nonpilot stocks had higher short

volumes, none of which was economically dominating.

6.7 Robustness Check

For NYSE and AMEX stocks, we performed a robustness check of the results
on the distribution of short sale volumes with a sample of paired stocks, each pair
consisting of one pilot stock and one nonpilot stock with similar levels of short sale
volume and trade volume as well as market capitalization. In doing so, we first
assigned ranks to market capitalization, trade volume scaled by shares outstanding,
and short volume scaled by trade volume of sample stocks for the Designated Times.
There were 10 ranks for each criterion. We then paired observations for pilot and
nonpilot stocks that occurred in the same Designated Time period and had the same
rank in all 3 criteria. For example, during 14:00 — 15:00 on the Event Day, pilot stock
A had a trade volume rank of 8 and a short sale volume rank of 9. Nonpilot stock B
also had rank 8 for trade volume and rank 9 for short volume during the same time
period. Both stocks were large stocks with rank 9 for market capitalization. These two
observations would form a pair for the purpose of our exercise discussed in this
paragraph. There were 635 such pairs. We calculated the ratio of the short volume at

each of the 45 scenarios to the total short volume for pilot and nonpilot stocks in the
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paired sample for each Designated Time period. The results were highly consistent
with results obtained from the full sample. To conserve space, we do not provide all

these ratios in this paper but will summarize a few important data in Table 18.

Table 18 Panel A compares the percentage of short volumes at times when the
uptick rule was nonbinding, the exempted short volumes and exempted short volumes
at times when the uptick rule was nonbinding. These numbers were similar to those for
the full sample reported in Table 17. For example, short volume ratios at times when
the uptick rule was unrestrictive were 32.05% for pilot stocks and 66.70% for nonpilot
stocks in the full sample, and the ratios were 31.14% and 66.48% for pilot and
nonpilot stocks in the paired sample. Short volumes with prices lower than the MSP
accounted for 49.81% for pilot stocks and 7.7% for nonpilot stocks in the full sample,
and the ratios were 51.68% and 7.98% in the paired sample. The ratios for short
volumes occurring with prices lower than the MSP at times when the uptick rule was
restrictive were 42.19% for pilot stocks and 6.46% for nonpilot stocks in the full
sample, and the ratios were 44.43% for pilot stocks and 6.72% for nonpilot stocks in

the paired sample.

Table 18 Panel B ranks the scenarios in which nonpilot stocks had higher short
volumes than pilot stocks for the paired sample. As in the full sample, scenario

bid < MSP = short price = ask showed the biggest difference between nonpilot and

pilot stocks. The numbers confirmed that scenario 1 — 6 in Table 17 Panel C2 made up
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most of the differences in short volumes caused by the disparate application of the
uptick rule. Scenario 1 was reflective of the matching of buy orders with market short
orders that had been converted to limit orders at the MSP, scenarios 2 and 4 were
reflective of short sellers’s more efficient utilization of opportunities when the uptick
rule was unrestrictive, and scenarios 3 was reflective of price improvements to market

short orders up to the MSP level. Scenario bid < MSP < short price < ask with
short price = midquote had a high ranking difference in the paired sample but an

insignificant t-statistics.

6.8 Were the Results Robust for Periods of High Negative Order Imbalance?

The previous paragraphs have shown that market short sale orders for NYSE
and AMEX stocks that were converted into limit orders at the MSP were executed
against the upcoming buy orders in the next 15 minutes and thus the disparate
application of the uptick rule did not result in any difference in short volumes between
pilot and nonpilot stocks. A question that follows is whether converted short orders
were still able to find execution opportunities at times when the market experienced a
substantial negative imbalance between buy and sell orders, i.e., there was more
selling interest than buying interest in the market, a character typical of markets that
were subject to stress. In Section 5.3, we divided our sample stocks and associated
Designated Time periods into 10 groups according to their net order flow. In the
exercises discussed below, we restricted our sample to NYSE and AMEX stocks and

observations in Designated Time periods belonging to the group with the highest
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negative order imbalance. The restricted sample had about 700 observations with a
pilot-nonpilot ratio of 302/446 and a mean net order flow of -0.76 for pilot stocks and

-0.73 for nonpilot stocks.

We repeated the analysis of short sale order execution scenarios described in
Table 16 but with a reduced sample of observations that belonged to the group of the
biggest negative order imbalance. The results, which are reported in Table 19 Panel A
and Panel B, are highly consistent with those reported in Table 17 in every criterion.
Short volume ratios at times when the uptick rule was unrestrictive were 32.05% for
pilot stocks and 66.70% for nonpilot stocks in the full sample, and the ratios were
32.68% and 67.29% for pilot and nonpilot stocks in the reduced sample. Short
volumes with prices lower than the MSP accounted for 49.81% for pilot stocks and
7.7% for nonpilot stocks in the full sample, and the ratios were 48.96% and 7.19% in
the reduced sample. The ratios for short volumes occurring with prices lower than the
MSP at times when the uptick rule was restrictive were 42.19% for pilot stocks and
6.46% for nonpilot stocks in the full sample, and the ratios were 41.31% for pilot
stocks and 6.04% for nonpilot stocks in the reduced sample. Table 19 Panel B ranks
execution scenarios in which nonpilot stocks had higher short volumes than pilot
stocks according to the magnitude of difference between the short volumes of the two
groups of stocks. The ranks were almost identical to those of the full sample reported
in Table 17 Panel C1. The numbers confirmed that the matching of market buy orders

with limit short orders that were converted from market short orders, plus more
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efficient utilization of execution opportunities when the uptick rule was nonbinding
and price improvements made available to nonpilot stocks to avoid the restriction of

the uptick rule, eliminated the restrictive effects of the uptick rule on nonpilot stocks.

6.9 A Comment on the Effect of the Uptick Rule in the 1 Cent Minimum Tick Move
Environment

In the Introduction section of this paper, we cited statements by some market
participants who doubted the usefulness of the uptick rule after the reduction in the
minimum tick to 1 cent. The results of our study lend some support to those statements
in the sense that the reduction in the tick size led to more frequent occurrences of the
MSP being lower than the ask and a reduction in the depth across the order book.
According to the study of Alexander and Peterson (2002), both factors made it easier
for the execution of market short orders after their conversion into limit orders. Table
20 shows that the MSP was between the quotes in about 25% of the times in our
sample, at which times market short orders that were converted into limit orders at the
MSP had priority in the execution queue ahead of existing limit orders in the book.
The MSP was equal to the ask for about 30-35% of the times and higher than the ask
for about 40-45% of times in our sample. Existing limit orders in the book at the same
price level or lower had priority over the converted short sale orders at those times. If
the level of the MSP changed before converted short orders were executed, the
unexecuted orders would be deemed limit short orders at the new MSP level and take

priority after existing limit orders in the book at the same price level. Since the Pilot
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Program did not make the data on initial order submissions available to the public, we
could not determine the actual time gap between order submission and execution,

although the results of our study suggested that it was not longer than 15 minutes.

Section 7 Conclusion

This paper examines the effect of the short sale uptick rule on the overnight
and intraday price movements and short sale volumes. We took advantage of the SEC
pilot program that started on May 2, 2005 where by one-third of Russell 3000 Index
constituent stocks were exempted from the uptick rule and compared the returns and
short sale volumes of pilot stocks to those of nonpilot stocks at market open and at
different times on the day immediately after negative earnings surprises. We found no
evidence that the uptick rule had reduced the speed of price decline on those days, nor
any evidence that the rule was limiting short sale volumes during regular trading
hours. By analyzing executed short volumes at different relations among the
minimum shortable price, the execution price and the prevailing quotes, we found that
the short sale uptick rule for NYSE and AMEX stocks and the bid test for NASDAQ
stocks were not reducing short sale volumes for different reasons. For NASDAQ
stocks, up bids occurred for about 60% of the times and absorbed 61-66% of the short
sale volumes for pilot and nonpilot stocks. Price improvements which allowed
executions of short orders at or above the legally shortable price levels when the bid
test would otherwise prevent execution of short orders at the bid absorbed another 25-

27% of the total short volume. The availability of execution opportunities through
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these two factors significantly reduced the reliance on the exemption granted by the
Pilot Program and as a result, the Pilot Program caused only 7% of difference in short
sale volume between pilot stocks and nonpilot stocks. This narrow difference was
easily eliminated by price improvements and short sellers’ increased utilization of

limit orders at the ask to avoid the restriction of the bid test.

For NYSE and AMEX stocks, neither the frequency of occurrence of upticks
or zero-plus ticks (which occurred for only 10-12% of the times) nor exemptions to
the uptick rule could explain why the uptick rule was not reducing short sale volumes;
rather, market short orders whose immediate executions were barred by the uptick rule
were able to find execution opportunities from the upcoming market buy orders
shortly after their conversion into limit orders at the legally shortable prices. There
was also evidence of more efficient utilization of execution opportunities when the
uptick rule was not binding and price improvements from specialists or floor brokers
up to the legally shortable prices. We believe that the reduction of minimum tick
movement to 1 cent has made it easier for short orders to be executed by allowing the
minimum shortable prices to be lower than the best ask more often and reducing depth
at each price level across the order book. Our paper lends support to the viewpoint of
some market participants that the reduction in the minimum tick size had made it
difficult for the uptick rule to limit short selling activities as originally intended by

Congress.
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Table 1 Characteristics of Sample Stocks
Panel & Compostion of Sample Stocks by Listing Exchanges

Sample includes events which had both negative earnings surprises and negative overnight returns. IWultiple
Appearance repotts the mumber of stocks that appear more than once in the sample.

Total Mumber NYSE %o IR % ANEX %o
Eachange Listing
Pilot Stocks 311 164 52.73% 141 445 34% ) 1.93%
Monpilot Stocks 634 327 51.50% 293 46 29% 14 2.21%
Multiple Appearance
Filot Stocks 26511
HNonpilot Stocks 1096354
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Tahle 1 Characteristics of Sample Stocks

Panel B Comparizon of Pilot and MNonpiot Stocks

Market capitalization was calculated by multiplying shares outstanding as of the end of 2004 by the close price on the trading day before the
Event Day. Market-to-book ratio was calculated as the close price on the trading day before the Event Day dinded by the book value as of
Apnl 30, 2005, Trade volume was the average daily dellar trading volume during December of 2004, Options volune was the average daily
number of contracts traded for put and call options duning April of 2005, Earmngs surprize was calculated as (actual EPS - median analyst
forecasts)price, where price was the close price on the last day of the fiscal quarter to which the actual EPS and analyst forecasts applied.
Time between earmngs forecast and release was the number of days lapsed between the forecast and the release.

# Obszervation Ilean Idedian Wlazrmum Tulimrnum stdev

Markeet Cap. ($mil)

- Pilot 311 £3.861 F7ed F158.192 F36 F15170

- Monpilet 634 £3,002 F713 $175,391 £37 flo1z2
Market-to-Book Ratio

- Pilost 311 2.89 2.18 68,64 0.438 4.44

- Monpiot 634 331 2.18 6373 0.25 5.01
Trade Volume [$mly

- Pilost 311 F25.826 $6,373 F556,083 $117 F51,089

- Monpilot 634 F18.477 £5,144 F504,547 $157 F41.433
Options Volume (# contracts)

- Pilot 311 1,486 108 53,771 ] 5,277

- Monpilot 634 1,645 154 91,451 ] 6,495
Stocks without Options

- Filot a3

- Monpilot 205
Earmngs Surprise

- Pilost 311 -0.007 -0.002 ] -0.44 003

- Monpilot 634 -0.005 -0z ] -0.33 002
Time between Earnings Forecast and Eelease

- Piloit 31 17 18 54 ] 9

- Monpilot 634 16 14 35 ] 9
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Table 1 Characteristics of Sample Stocks

Panel C Comparizon of Sample and Historical Earnings Surprises, Event Day
Eeturns, and Event Day Short Sale Volumes

"Earmngs Surpnses” were calculated as (actual EPS - median analyst forecasts)fprice, where
price was the close price on the last day of the fiscal quarter to which the actual EPS and
analyst forecasts appled. Historical earnings surprizes were negative quarterly earntngs
surprises ftrom Januwary 1, 2002 to Apnl 30, 2002 "Daly Eetumn" was calculated as
(P4 close) - (P4 open). where Py o and Py o0y were the stock's close and open prices on
the Event Day. "ShortWVolm/Shares Outstdg” were daily shott sale wolumes on the Event Day
scaled by shares outstanding Historical daly returns (daly short sale wolumes) were
calculated as the average of daly returns (daly short sale volumes) on every other trading
day during a two-week period starting from three weeks before eamnings announcements
and ending one week before earmings announcements.

Surprise Daly Eeturn ShortVolmiZhares Cutstdg

Mlean

- History -0.01 -0.001 0.002

- sample Event -0m -0m 0.01
Median

- History -0.002 -0.001 0.001

- sample Event -0.002 -0m 0.004
Tlaszmuim

- History 0 012 0.01

- sample Event 0 021 0.07
Dlinimmum

- History -0.45 -0.12 0

- Sample Event -0.44 -0.39 0
Stdev

- History 0.03 0.02 0.002

- satnple Event 0.0z 0.0 0.01
Skewness

- History -8.7 -0.15 2.16

- Sample Event -14 74 -1.00 3.409
‘Wilcoxzon Bank Sum Test

- £ statistics 1.1= -6.69 T0E

- One-sided p wvalue 013 <0.0001 <0.0001
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Tahle 2 Summary Statistics of Overnight and Intraday Heturns

Panel & Owernight and Noncumulative Intraday Feturn

Owernight returns were calculated as In(Fy o pep) -InFy ) c1pge), where Py ooy was the markcet open price on the Event Day, Py ojo;. Wwas the market close

price on the day before the Event Day. Intraday returns were calculated as the difference m log prices at the Designated Times on the Event Day.

Cwernight %45 1000 10:15 1030 1045 1100 1115 1130 1200 1230 1300 1400 1500 1555 1600

Mean

- Pilot 004 -0.004 20001 0.0004 00003 -0.0004 -0.001 -00004 -0.0003 -0001 000003 -0.0002 0001 -0002 0001 0001

- Nonpidet  -0.04  -0.006 -0.003 -0.002 -0.002 -0.002 -0.0005 000005 0001 -0001 00003 -0.0002 -0001 -0.001 0001 0.001
Median

- Pilot -0.02 ] ] 0 0 n 0 0] 0 -0.001 00004 0 0 -0.001 0 0

- Nonpilet  -0.02  -0.005 -0.001 -0001 -0001 -0.001 o] ] 0.0004  -0.001 ] o] -0.0005 -0.001 0001 o]
Ilazimum

- Pilot ] Q20 007 005 005 004 0.03 0.05 0.05 0.05 0.07 Q.05 0.05 004 005 002

- Monpilot 0 Q20 00% 006 007 003 0.04 0.05 0.05 0.05 0.06 0.05 0.06 007 006 002
limimum

- Pilot -030  -020 -017 -003 007 -003 003 003 006 004 006 -003 004 -005 -004 -002

- Nonpilet  -0.34  -021 -014 -00% -006 -007 -003 -005 -005 -00&6 -005 -004 -006 -006 -005 -002
Stdew

- Pilot 0.05 003 002 001 00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01  0.005

- Monpilet  0.06 003 002 001 00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0005
Slewness

- Pilot -237  -013 -220 050 071 021 0.0z -065 -0.80 0.06 070 017 0.33 047 066 078

- Nonpilet  -33% 032 -10% -101 -00% -147 -011 0.26 007 018 039 043 0.32 003 014 -0.01
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Table 2 Summary Statistics of Overnight and Intraday Eeturns

Panel B Cumulative Intraday Eeturn

Intraday cumulatrve returns were calculated as In(Fy) - In(Py open), Where Py was the stock price at Designated Times on the Event Day and Py open
was the matleet open nrice,

@45 1000 1015 10300 1045 1100 11150 11300 1200 1230 1500 1400 1300 1555 1600

hean

- Pilot -0.004 -0005 -0004 -0004 -0004 -0005 -0.006 -0006 -0007 -0007 -0007 -0007 -000% -0008 -001

- Monpilet -001  -001 -001 -001 -001 -001 -0015 -0014 -0015 -0015 -0015 -0016 -0.017 -0016 -002
Median

- Filot ] -0.001 -0.002 -0002 -0001 -0002 -0002 -0002 -001 -0004 -0005 -0004 -0004 -0004 -0003

- Monpalet -0.005> -001 -001 -001 -001 -001 -001 -001 -001 -001 -001 -001 -001 -001 -001
Mfasmum

- Filot ozo  01% 017 01% 018 017 017 017 016 016 017 01e 017 017 017

-Monpidet 020 01% 017 017 018 018 018 018 017 018 018 018 018 021 0.21
Dlintum

- Filot -020 022 023 023 023 023 023 023 024 -024 -027 -026 -026 027 027

-MNonpiet -021  -0.24 -028 -031 -033 -02% -035 -033 038 -036 -033 -034 -035 -03% -0329
Stdew

- Filot oz o004 004 004 004 004 004 004 004 003 003 005 003 005 005

-Monpilot 003 004 004 004 003 005 003 003 005 005 006 006 006 006 006
slkewness

- Filot -0.13 0 -0%2  -06% 061 078 -082 -075 -063 -050 -051 -053 050 044 061 -063

- Monpalot 032 -031 -076 -03% -1.12 -07% -103 -1.15 -123% -1.13 -113 -101 -107 -0%3% -106
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Table 3 Regression of Overnight Excess Heturn and Intraday Excess Eeturn

The tegression of overnight excess return was based on the model:
Ry, = o+ 8 Pilot, + 8,5rps, + 8, Filot; * Srps, + B NNM | + 8, Pilot; ¥ NWM , + 8, In(MC) + 8, In(AftE, ) + &,
The regression of intraday excess reburn was based on the model:

Ry, = a+ G Fiot + 8,5rmps; + & Filot, *Srps, + 8,00, + 8,017, + G, Pilog * O, + G NNM, + & Pilot, * NNM
+ & In(MC 0+ Sy In( Mes) + 8, R, + 8, Vel + 8,

For the overnight excess return regression, "Fyy"  was the excess return of stockd owver the market return from market close on the day before the Event Day to market open
on the Event Day. Overnight return of stocky was caleulated as In(Fropa) - 1P 110:e), and overnight return of the market was proxied by the overnight return of the 3hare

Fussell 3000 ETF. For the intraday excess returt regression, "Ry" was the excess return of stocky owver the market return during petiods between each Designated Times on
the Ewent Day.

"Pilot" was a duminy vatiable that took the walue of 1 if the stock was a pilot stock and 0 otherwise. "Srpe" was earninge surprize calewlated as (actual EPS - median analyst
forecast)price as of end of the fiscal quarter). "Pilot*3rps" was an dnteraction term of "Pilot" and "Srps". "HNM" was a dusny wariable that took the walue of 1 if the stock
was listed on MASDAQ and 0 otherwise. "Pilot*MNM" was an interaction term of "Pilot" and "MHRM". "OT*" was the positive net order flow for the Designated Period t that
took the walue of (BI - BDAEL + 50 of the walue >=0 and 0 othenwise, where "BI" and "3I" were the number of traded shares that were buyer-initiated and seller-mitiated,
tespectively. "OL ™ was the negative net order flow that took the value of (BI - 3DAEL + 30 4f the walue < 0 and 0 otherwize, "IIC" was the stock's matket capitalization
calcualted as the close price on the day before the Event Day soaltiplied by shates outstanding as of the end of 2004, "RIE" was the stock's market-to-book ratio calewlated
ag the cloge price on the day before the Event Day divided by the stock's book walue at the end of Apeil 2005, "Eeturnyy. owas the return of the stock during the time petiod

tntne diately before current period £ "HWol" was the stock's historical wolatility calelated by taking the average of Pricey) - bPricep on Aped 1, 5, 13, 18, 21, 29, 2005 for
each Designated Time period, where Pricel was the highest price and Pricel was the lowest price of the time period. f-statistics are in parentheses.

Panel & Owernight Return Eegression

Intercept  Pilot Srps Pilot*Srps NNM  Pidot*NHM  MC MtB  Adj R

-0.08 -0.01 -0.01 -0.01 -0.02 0.01 0.002 0.001 0.05
(-2.82)* (-1.1%  (-0.12) (-0.09)  {-83%* (114 (1.8 (087
* Sigrficant at 2% level
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Panel B Intraday Eeturn Eegression

Intercept  Piat Srps Pilot*Srpe O O Pilot*OI" MMM Pdat*NHNM — MC MtE Riz Hval  &d R
945 -0.06 n.o1 n.o1 0.07 n.01 -0.001 -0.01 0.0o03 -0.01 -0.02 -0.003 0.002 0.003 0.0z
2,76 (L6  (0.08) (0391 @GOL*  (-0.14)  (-062) (092)  (-188)  (-0.93) (-009) (22* (L3P
10:00 -0.03 0.005% -0.06 0.1z 0.001 0.001 0.004 0.0o03 -0.001 0.04 -0.14 0.001 -0.001 n.o1
C2.18)* @234 (-115) (L9 (0.26) (031 (070 (149  (-029) 23 (-123)  @0%*  (-078)
10:15 -0.001 -0.0002 0.n3 -0.03 0.0o03 0.0o03 -0.01 -0.001 0.002 0.07 -0.02 0.00004  -0.0003 n.o1
(00 (013 (085 (075 (168 (13D (-Lé6)  (-094) (093  (28L* (035 (013  (-0.52)
10:30 -0.01 0.002 -0.02 -0.01 0.ood 0.001 0.001 0.ood -0.0002 -0.03 -0.08 0.0003 -0.001 n.o1
(0.95)  (158) (055 (023  (091)  (070) (031 (215 (013 (-113)  (-115)  (0.90) (-2.48)*
10:45 -0.02 0.001 -0.01 0.n3 0.005% -0.002 0.0o03 -0.002 0.004 0.05 -0.01 0.001 0.00002 0.04
377 (085 (0270 (LO8)  @OL)*  (-0.96) (133 (-183) @45  (L63) (-087) (356)% (0.05)
11:00 -0.004 0.001 n.o1 -0.004 0.004 0.0003 0.001 -0.0002 -0.002 -0.02 0.0s 0.0001 -0.0002 n.o1
G071 (L0l (069 (-016) (28 (023 (050)  (-0.29)  (-1.73) (077 (085)  (0.56)  (-0.59)
11:15 -0.01 -0.00003 -0.03 0.04 0.004 0.001 -0.0o0z  -0.001 -0.001 0.1z 0.06 0.0003 -0.001 0.n3
C113) (-003) (148 (138 @P* (098 (0.1 (063 (-066) (335 (0607 (L18)  (-145)
11:30 0.003 -0.0003 0.0t -0.03 g.oooz 0.001 0.003 -0.001 0.00004 0.04 -0.04 -0.0oo1r  0.0002 0.0t
(0631 (-033) (063 (-1.26) (013  (L10)  (LTH (068 (0.04)  (141) (033 (045 (065
12:00 -0.01 -0.ooo2 -0.05 0.03 0.001 0.001 0.oo2 -0.001 0.0a1 0.17 011 g.0002  -0.0001 0.0t
COTH (-014) (185 (LO0y  (064) (061 (0.69)  (-0.91) (095  (3.8)* (099  (0.62)  (-0.23)
12:30 -0.002 0.0001 -0.01 0.03 -0.0004 0.001 0.oo2 0.001 0.0a1 0.06 -0.09 g.0oo2  -0.0003 0.0a1
O3 (009 (042)  (L03 (025 (0.84)  (0.88)  (063)  (068) (21D (09 (059 (07
13:00 0.0005 0.0a1 0.0t -0.03 g.ooos  -00001  -00001  0.0003 -0.002 0.03 -0.05 -0.0001 0.0a1 R
010y (0.91)  (041)  (-133) (036 (-0.04) (-00% (042)  (-186)  (L16)  (-0.58) (-029) (2.5
14:00 -0.004 R -0.06 0.0t -0.001 0.003 -0.001 0.001 -0.002 -0.14 -0.04 0.0001 0.0004 0.0t
CO56) (L3 20%)* (0.3 (03 (133 (03 (103 (L14) (323  (-048)  (042)  (0.90)
15:00 0.005 -0.ooo2 -0.02 -0.01 0.003 -0.003 0.003 0.001 -0.001 0.o7 -0.14 -g.oooz -0001 0.003
(0550 (-01%)  (-0.54) (033 (113 (-1.21) (085  (060)  (-043)  (134)  (-149) (057  (-1.19)
15:55 0.0z 0.0003 -0.05 0.03 -0.00d 0.001 0.005 0.001 R -0.04 -0.11 -0.001 -0.0003 0.0t
(L84 (023 (15 (065 (069 (034)  (121) (062 (115 (-121)  (-1.28)  (-183)  (-0.61)
16:00 0.0a1 -0.0003 0.0z 0.0 0.001 0.0004 g.oooz o -0.0002 0.0003 0.0t 0.0z g.000o01  -0.00004  -0.002
(0200 (-042)  (128)  (-004) (147 (056) (01 (05 (044 (039 (029 (007 (-0.16)

* Sigrificant at 5% lewel
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Tahle 4 Regression of Cumulative Intraday Excess Retinn

The regression of cumulative ntraday excess return was baszed on the model:
Ey, = a+ &Fiok + 5 Sps, + G Pl * Srps, + 5,000 + 8,010, + G Filag * 017,
+ G AN+ G Pilog F*NNM + 8, n(MC)+ S, In(Ae8)+ 5 Aol + 5,

"Ryye was the excess cumulative return of stock i ower the cumulative market return during Designated Time periods on the Event Day. Marlet return
was proxed by the return on the 1Share Ruszell 3000 ETF. "Pilot" was a dummy wariable that took the walue of 1 if the stock was a pilot stock and 0
otherwise. "Srps" was earmungs surpnise calculated as (actual EPS - median analyst forecast){price as of end of the fiscal gquarter). "Pldot*3rps" was an
mteraction term of Pilot and Srps. "OI+" was the positive net order flow for the Designated Period ¢ that tool the walue of (BI - SD/(BI + 21D if the walue
==0 and 0 othetrwise, where "BI" and "SI" were the number of traded shares that were buyer-nitated and seller-initiated, respectively. "OI -" was the
negative net order flow that took the walue of (BI - SIV(BI + D) if the walue < 0 and 0 otherwize. "Pilat*Ol " was an interaction term of Pilot and OI-.
"HMHM" was a dumtny wariable that tools the walue of 1 if the stocle was lsted on NASDAQ and 0 otherwise. "Pilot* ML was an interaction tertn of
Pilot and MMM, "WMC" was the stock's market capitalization calculated as the close price on the day before the Eswent Day multiplied by shares
outstanding as of the end of 2004, "MtB" was the stock's marleet-to-hoolk ratio calculated as the close price on the day before the Event Day divided by
the stock's book walue at the end of Apnl 2005 "HWVol" was the stock's historical wolatility calculated by talong the average of ni{Price,) - n{Price;) on
April 1,5, 13, 18, 21, 29, 2005 for each Desighated Tine period, where Pricey was the highest price and Price; was the lowest price of the tune peniod. ¢ -
statistics are in parentheses.

Intercept Pilot Srps Pilot*Srps or* o1 Pilot*01 ~ MMM Pilot*MHM MO MtE HVol Adj R?

945 -0.05 0.01 0.01 0.os 0.01 0.00z2 -0.01 0.001 -0.01 0.00z 0.0024 -0.01 0.01
(-2.25)* (1.50% (0.1ay (0.45) 230y (0.23) (-0.69) (0.22% (-1.77 (181 (1.7 (-0.37)

10:00 -0.0& n.o1 -0.04 010 0.0z -0.003 0.0004 0.001 -0.01 0.003 n.o0z -0.01 0oz
-3.18)* (@34)*  -0.37 (0770 (2.61*  (-0.32)  (0.03) (0.41) -16%) @72 (116 (-0.08)

10:15 -0.07 0.01 0.01 0.o1 0.0z 0.004 -0.01 0.0001 -0.01 0.003 0.00z 0.09 0.0z
(2.75)* (252 (0.07) (0.04) (212 (033 (-0.49) (0.02) (-1.45)  (2.3)* (0.5 (0.44)

10:30 -0.08 0.0o1 -0.01 041 0.03 0.01 -0.02 0.003 -0.01 0.003 -0.000z2 0.1z 0.0z
312y @235 (013 (181} (239 (070 (-0.98) (0.62) (-0.92)  2.69*  (-0.1) (0,417

10:45 -0.11 n.01 -0.03 0.0% n.03 0.0l -0.01 0.002 -0.004 0.004 0.0003 -0.01 0.0z
(3.73)* (226 (027 (0.57) (1.90)  (0.83)  (-0.5%) (0.39) (-0.54)  G33D*  (0.13  (-0.18)

11:00 -0.11 0.0o1 -0.01 o.o3 0.03 0.01 -0.01 0.003 -0.01 0.004 -0.0004 0.0s 0.03
3.7 (2.68%)* (005 (0.21)  2.32)*  (0.34)  (-0.48) (0.67) (137 33L* 017 (014

11:15 -0.09 n.01 -0.04 0.12 n.o1 0.0z -0.01 0.003 -0.01 0.004 0.0001 -0.49 0.0z
(28T (23%)* (036 (0.79) (1.0%) (176 (0.7 (0.70) 1.2)  (2.65* (005 (-0.8%)

11:30 -0.10 0.0o1 -0.0% 01z 0.01 0.03 -0.01 0.004 -0.01 0.004 -0.0003 -0.91 0.03

C3.16)*  2.43)*  (-0.36) (0.76) (0.98)  (2.35)*  (-0.65) {0.34) (-1.21)  G0L* (013 (-1.32)

* Significant at 5%o lewel.
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Intercept  Pilot Srps Plot*Srps O Ol Pdot*OI" NN  Pdot*MMM  MC LtE HVal Adj. R*

12:00 -0.11 0.01 -0.0% 017 0.02 0.03 -0.02 0.003 -0.01 0004  -0.0004 -0.32 0.03
(3160 (2.16)* (067 (10T (139 (19 (093 (0.60) (-1.06) (206)* (-0.18)  (-0.61)

12:30 -0.10 0.01 -0.08 0.20 0.03 n.0z -0.01 0.005 -0.01 0.005 -0.001 -0.94 0.03
(307  (228)* 064 (11T (188 (L1E) (036  (0.94) (093  @94)* (-032)  (-169)

13:00 -0.11 0.01 -0.0% 0.1z 0.03 0.005 0.004 0.003 -0.01 0.005 n.0o0z -0.84 0.0z
(323 (23%)* (064 (070 (17D 03D (019 (069 (115 G03)* (008 (-142)

14:00 -0011 0.01 -0.15 0.13 0.02 0.004 -0.0004 0.004 -0.01 0.005 n.0o1 -07F n.0z
(302 (248 (1081 (07T (144 (026 (002 OTH -1.2)  Q285* (036 (1.7

15:00 -0.10 0.01 -0.18 0.14 0.03 -0.01 -0.003 0.005 -0.01 0.004 n.0o0z -1.06 0.0z
(281 212 (13 (075 (18D (039 C014) (085 (117 (.66 (0.08)  (-2.46)*

15:55 -0.08 0.01 -0.42 0.35 0.02 -0.01 n.003 n.0o1 -0.01 n.oo4  -0.0003 -0.90 n.02
(-224)% (209 (282 (18D (114 (032 (011 (11T (095 @OT (011 (2.32)*

16:00 -0.0% 0.01 -0.21 018 0.04 0.004 -0.03 n.01 -0.01 0.004 0.0003 -1.87 0.0z
(2.52)%  (L44) (143 (095 (179 (02T (088 (125 (054)  (226)* (0.12) (2.5

* Sigrificant at %% level

71



Tahle 5 Summary Statistics of Stocks with High Trade Volumes

sample stocks were divided mto 10 groups according to their Event Day trade volumes i decending order. This table prowides statistics on the mean and median
excess returns of stocks in the top 3 groups and the results of Wilcoxon Eanlke Sum Test used to compare excess returns of stocks with high trading volumes and
those of stocks belonging to the other 7 groups. The Excess return of a stock was defined as s return over the matket return (proxied by the return on the 15hare
Eussell 3000 ETF) for each Designated Time period on the Event Day.

545 100 1015 1030 1045 1100 11:15 0 1130 1200 1230 1300 1400 1500 1555 1600

# of Obzervations

- Pilot 87 25 a0 a0 29 a0 a0 an a0 an 829 a0 a0 an a0

- Nonpilot 183 189 189 121 191 121 121 121 121 191 121 121 121 189 189
Mean Excess Eeturn

- Pilot -0.012 -000% -0001 -0001 -0002 -0002 -0.001 -00005 -0003 -0001 -0001 0001 -0003 0002 0001

- Monpilot 0018 -000% -0.004 -0003 -0005 -0002 -0.001 00004 -0001 -0.0002 -0.001 -0.002 -0001 0001 0001
Median Excess Eeturn

- Pilot -0.008 -0.0001 00001 -0001 -0001 -0001 -0.002 00001 -0002 -0.0003 -0.001 -0.001 -0.003 0001 0001

- Monpdot -0.015 0006 -0002 -0.002 -0002 -0001 -0.001 00001 -0001 -0.0003 -0.0002 -0.001 -0.001 0002 0001
Wilcozon Rank Sum Test

- Z statistics 691 -4389 -261 -238 407 236 -244 053 -164 075 -146  -136 -2.08 200 218

-Pr=Z =.0001 <0001 0005 001 <0001 0002 001 0.=0 0.05 023 007 n.0g 0.0z

-Pr=Z 0.0z 0.01
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Tahle & Regression of Intraday Excess Return of Stocks with High Trade Volume

Sample stocks were divded mto 10 groups according to the percentage change in their trading wolumes on the Event Day from thewr average datly trading volumes during the pre-earnings
release period as defined in Table 1 Panel C. Stocks belonging to the top 3 groups were used in the following regression Other variables were defined as in Table 3. ¢-statistics are in
paranthesiz.

R, = @+ APt + §5mps, + & Pilot, *Srps, + £,01 + 5,017 + §, Pilot, * OI7, + & NNM , + £ Pilot, * NNM,
+ 8, (M) + 8, In(MEB) + B, R,y + By HV ol +8,

Intercept Pilat Stps Filat*Srps or or- Pdat*OI"  NNM Pilat* MM MC LItE Riy1 HVel  Adi B
945 -0.09 n.oz -0.23 2.94 0.03 -0.01 0.1 -0.002 -0.01 0.003 n.001 -0.06 noz 0.06
(L) @17 (198 (A6 @239 (098 0.3 (031 (-0.68) (118 (0.43) 15  (0.16)
10:00 -0.04 n.01 -0.06 1.06 -0.002 0.003 -0.0002 n.01 -0.003 0.002 -0.003 0.0z -0.27 0.03
(-1.34) @37 (083 (1.58) (0210 (04D (001 (1.62) (-0.4) (L15)  (1.55)  (069)  (-0.84)
10:15 -0.01 -0.003 -0.004 -0.05 -0.00001 0.m -0.01 -0.001 0.0 0.001 -0.001 0.1z -0.04 0.0z
{-0.66) (076 (-0.09) £-0.15) {0.00) (7 (128 (-0.39) {1.25) 75y (103 (@275 (-0.28)
10:30 -0.01 n.o0z -0.02 011 -0.002 0.004 0.0003 0o -0.0001 0.001 -0.002 0.04 -0.56 0o
(0.7 074) (045 (0.36) (0.38) (0.9 004 (249 (-0.03) 76 (189 (076  (2.06)*
10:45 -0.04 n.o01 -0.004 0.20 0.0 -0.004 0002 -0.004 n.01 0.002 0.0005 0.08 -0.003 0.06
(2,79 1y (012 (0.74) (1L96) (097 (040  (2.3)* (1.65) @60 (0.55) (148)  (-0.39)
1100 -0.002 0.003 0.0z 0.03 0.o0z 0.001 -0.001 -0.0003 -0.004 0.0001 -0.001 -0.05 -0.10 -0.01
017 (1.13) (0.62) {0.12) {0.69) {0.32) 01 018 {-1.56) 13 (112 (098 (-0.43)
11:15 -0.01 0001 -0.05 0.25 nm 0.001 0.003 -0.001 0.0003 0.0004 -0.0004 0.08 0.33 0.0z
(-0.78) 023 (153 (0.94) (1L.537) (0.43) s (-0.79) (0.10) 63 (046 (113 (1.46)
11:30 0.01 -0.0002 n.01 0.22 0.001 n.001 -0.0002 -0.002 0.0001 -0.0004 -0.0002 -0.04 035 -0.03
(0.56) (009 (0.34) (0.97) (0.39) (017 (004)  (-1.00) (0.05) (059 (-0.22)  (082) (133
12:00 -0.005 -0.002 -0.04 -0.22 0.o0z -0.003 0.01 0.001 0.0 0.0002 0.0002 0.23 -0.22 0.01
£-0.31) (061} (-1.03) £-0.76) 45y (0 (159 (048) {147 a0 (024 @es* (0.5
12:30 0.001 p.001 -0.02 0.30 -0.01 0.01 -0.001 p.ooz -0.001 0.0001 -0.0001 0.17 -0.33 n.01
(0.08) 035 (-0.42) (1.01) (131 (139 (020 (1.08) (-0.2) M09 (013  @8* (1.2
13:.00 -0.0003 0.003 0.003 -0.17 0.001 -0.003 0.003 0.002 -0.01 -0.0001 0.002 -0.004 -0.17 0.00
{-0.02) {1.41) (0.08) £-0.74) MzhH (096 {058 (118) 211 (023 @ISy (009 {-071)
14:00 001 n.o0z 001 -0.43 -0.01 0.01 -0.01 0.004 -0.003 -0.0003 -0.0004 -0.03 -0.43 n.oz
{0.52) (0.64) (0.26) {-1.48) L7 @O (083 @14 {-0.837* (043 (039 (046)  (-1.81)
15:00 0.03 0.00001 -0.08 -0.29 0.0001 -0.0002 -0.001 0.003 -0.01 -0.001 -0.002 0.16 -0.46 n.0s
(1.64) 00 (17 (-0.54) o (0.0%)  (0.09)  (1.06) (-1.41) (158) (148 @30 (2.00)*
15:55 0.0z 0.001 -0.08 018 -0.01 -0.01 0.01 -0.001 0.002 -0.001 -0.0004 0.03 -0.17 -0.01
{0.76) {0.39) -1 {0.52) (0.89)  (-1.1Z) {093 (-0.35) {0.57) (067 (033 {051 (-0.8)
16:00 n.0m -0.001 n.oz nm -0.001 0.001 -0.0001 -0.0004 0.001 0.00001  -0.00003 0.04 0.07 -0.02
(0.18) (0460  (1.29) (0.07) (047 (040 (003 (-0.3D (0.66) 03 (0.06) @30  (0.44)

* Significant at 5% level
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Tahle 7 Regression of Intraday Excess Return of Stocks with High Negative Order Imbalance

Chservations for all sample stocks and Designated Time periods were dinded mto 10 groups according to the value of the net order flow defined as ih Table 3. Stocks
and Designated Tune periods that were it the top 3 groups of higgest negative net order flow were used i the following regression. Other wanables were defined as i
Table 3. ¢ -statistics are in paranthesis.

Ry, = oo+ B Pilot; + B,50p5, + 8. Pilot; ¥ Srps; + B NNAM  + 8, Pilot, ¥ NN + B, In(MC,) + 8; In(AfB )+ B Ry, + 8, Vol + =,
Intercept Pilat Srps Pilot*Srps MM Pilot*M MM W MtE Ry Hvel  Ad R® # Observation
945 -0.05 0.003 -0.004 0.0z -0.003 0.004 0.002 -0.001 -0.03 -0.01 -0.02 199
(-1.31) (0.49) (-0.05) (0.04) (-0.62) (0.43) (L1 (034 (-0.5%  (-0.26)
10:00 -0.04 0.0t 011 0.85 0.01 0.002 0.002 -0.001 0.03 0.0s 011 238
(-1.45) {1.76) (0.66) (3.28)* (1.82) (0.46) (1.24) (059 {0.70) 017
10:15 -0.001 -0.0004 0.18 -0.17 -0.003 0.01 -0.0001 -0.002 -0.01 041 0.04 261
(-0.04) (-0.18) @19 {-1.09) (-1.16) (1.51) (0.1) (25 (-0.18)  (L.99)*
10:30 -0.03 0.002 0.0l 0.15 0.004 0001 0.001 -0.001 0.09 -0.10 0.05 288
-2.31)* (1.10) (0.16) (1.26) (2.63)* (0.50) a1 LD (1.85)  (-0.59)
10:45 -0.02 0.0004 -0.0& n.02 -0.002 0.002 0.001 -0.001 -0.0a -0.01 0.03 301
-1.77 (0.24) (-1.19) (1.28) (-1.07) (0.94) (LD {197  (-1L.07 (-1.09)
11:00 -0.001 0.0004 0.06 -0.04 0.001 -0.003 -0.0001 -0.0003 -0.04 014 -0.01 279
(-0.07) (0.32) (1.17 -0.84 (0.63) (-1.33) (-0.18) (039 (-0.78)  (0.94)
11:15 -0.02 -0.0002 0.05 -0.05 -0.0004 -0.001 0.001 -0.00001 0.03 -0.02 0.02 294
(-2.26)* (-0.18) (1.09) (-1.04) (-0.31) (-0.38) 227 (-0.03) (1.25)  (-0.13)
11:30 -0.01 -0.001 0.02 -0.04 0.002 -0.004 0.0004 0.0005 0.18 -0.52 0.08 304
(-0.82) (-0.7%) (0.84) (-1.54) (1.65) 2.2 (0.97) 067 (3.32)*  (2.7%)
12:00 -0.0001 -0.001 011 -0.11 0.001 -0.002 -0.0001 -0.00002 -0.04 -0.02 -0.02 269
(-0.01) (-0.56) (1.35) (-1.33) (0.66) (-0.87) 010 (-0.03) 050 (00
12:30 -0.02 -0.001 0.003 0.01 0.002 -0.0002 0.001 -0.0002 -0.004 -0.18 -0.01 300
(-1.64) (-0.39) (0.12) (0.40) (1.57) (-0.10) (170)  (-0.25) (-0.08)  (-1.10)
13:00 001 0.002 -0.14 n.1z2 0001 -0.004 -0.0004 0001 0.14 -0.28 0.04 271
-0.79 (1.42) (252  (2.1D1)* (0.49) (-1.77) (-0.89) -1.63 2.63)*  (-1.30)
14:00 -0.004 -0.001 0.04 -0.01 -0.001 0.005 0.0003 n0.o001 -0.29 -0.32 0.o7 243
(-0.34) (-0.38) (0.51) (-0.13) (-0.58) (.77 (0.56) 012 (336  (-1.94)
1500 002 -0.002 018 -0.20 -0.001 -0.001 -0.001 -0.00003 0.04 -0.21 0.03 253
(1.38) 119 @oL* (314 (-0.47) (-0.38) 113 (-0.03) 07 (137
1555 001 0.001 n.12 0.34 0.002 -0.002 -0.0004 -0.001 0.0z -0.07 0.0o 243
(0.71) (054 (1.64) (0.93) (1.22) (-0.72) (-0.61)  (-0.55) (.35 (-0.57)
164:00 001 0.0003 0.04 0.06 -0.002 -0.001 -0.0003 -0.0001 -0.01 n0.n9 0.04 336
(1.36) (0.39) (1.3%) (1.48) (-1.00)* (-0.74) -1.16)  (-0.29) (-0.25) (0,91}

* Significant at 5% lewvel
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Table 8 Regression of Intraday Excess Return of Stocks without Active Options Trading

The following regression was based on a reduced sample of stocks without active options trading. Vanables were defined as m Table 3. ¢ -statistics are m parenthesis.

R, = a+ B, Pilog + 5, 8ms, + B, Pilor * Sps, + B,007, + 85005, + Gy Filog, * O, + B, NNM, + 8, Pilos, * NWM,
+ B In(MC)+ B MR )+ By Ry g + B V0L + 8,

Intercept  Pilot Srps Pilot*Srps O or Pilot*CI™  NNM  Pilot*NNM  MC MtE Rz HVol  Adi R* # Observations
245 -0.03 0.003 0.25 0.14 n.o2 -0.01 -0.02 -0.01 -0.001 0.001 0.005 0.0z 0.004 0.07 259
(062 (043)  (L04) (035 @23* 07 (125 (130 (018 (0341 (5% (064 (0.12)
10:00 -0.02 n.01 -0.0% 0.14 0o -0.002 nm 0.01 -0.004 0.0m -0.002 0.17 -0.37 n.05 270
(056 (1.39)  -046 (070 (L04) (029 (055 (135 (-0.59)  (048) 088 (42d)y*  (-133)
10:15 0o 0.002 0.07 -0.07 0.005 0.002 -0.004 -0.002 0.00003 -0.001 -0.001 0.03 -0.002 -0.01 275
(0561 (046) (061 (058 (1.3 (046 (063 076 (001 (057 (054 (078 (-0.00)
10:30 0.001 0002 0.17 -0.21 0002 -0.001 0.005 0.003 0.001 -0.00003  -0.002 -0.08 -0.33 0.04 269
(006  (0.83)  (180)  (-151) (073 (019 (0.98)  (L79) 024) (0.03) (215)* (17 LT
10:45 -0.03 0.002 -0.08 0.08 0.0 -0.004 0.005 -0.003 0.004 0.001 0.001 0.03 -0.06 0.0 270
(15T (091)  (0.82) (086 (2IL* (119 (109 (131 (138) (139 (090)  (049)  (-0.31)
11:00 p.ooz 0.0002 0.15 -0.13 0.004 0.001 0.002 -0.001 0.001 -0.0002  -0o001 n.01 0.39 0.04 263
1 @1 @18 (1% @15 (032 (@059 (100 (053 (024 (165 (028  (2.42)*
11:15 -0.03 0.002 -0.11 n.0e 0.004 0.001 0.004 0.0003 -0.003 0.001 0.001 0.z0 0.05 0.05 272
CLED (116 (137 (L1 (L 024 (113 (020 (L1 (153 (07D @D+ (03D
11:30 -0.001 0.0001 -0.02 0.0 0.0002 0.001 0.002 0.002 -0.005 n.0002 -0.001 0.0z -0.44 0.03 264
(00T (0.07)  (-0.24) {010y {007y (048 (069 (L2 (1891  (0.25) (-L.OT)  (039) (234
12:00 n.oz 0.001 n.1z -0.13 0.001 -0.001 0o -0.001 n.o0z -0.001 -0.0001 0.34 0.24 0.04 271
(16 (0.39)  (129)  (-1.35)  (048)  (-046) (106 (063 (078 (134 (013 (@28)*  (1.34)
12:30 -0.01 0.001 -0.0% 011 0.002 0.003 0.002 0.002 0.0005 0.0m -0.0004 -0.02 -0.23 0.00 272
(07 (0.24) 103 (123 (061 (089 (0. (0.94) 016 (081 (0.5 (029 120
13:00 -0.02 0.00z2 -0.01 -0.01 0.00z2 -0.002 0000z 0.001 -0.002 0.001 0.001 0.07 -0.01 -0.01 27
(-145)  (0.85)  (-0.08)  (-0.08)  (0.68)  (-0.82)  (0.06)  (0.40) (0760 (14D)  (Ls4)  (1.23)  (-0.05)
14:00 -0.002 0.004 0.04 -0.09 0.001 0.002 -0.0004 0.003 -0.004 -0.00003  0.0003 -0.13 -0.11 -0.001 285
(0.08)  (146) (043 (09 (0.24) (068 (008 (153 (134 (003 (035 (1T (067
15:00 n.oz -0.001 0.15 -0.16 0.002 -0.001 0.002 0.001 -0.001 -0.001 -0.002 0.04 -0.05 -0.02 236
0681 (-029) (137 (147 (0.66) (0.2 (0.H) (028 (020 (063 (204)* (056 (03
15:55 0.04 0.001 -0.01 -0.004 -0.005% -0.0003 no1 0.0003 0ol -0.002 0.0001 -0.004 -0.02 n.01 281
(L67Y  (042)  (0.14)  (-003) (LI (00D @26* (0.1 (156 (163 (0.09) (006  (-0.12)
16:00 -0.001 -0.001 n.09 -0.08 0.001 0.001 -0.001 -0.002 0.003 0.0001 -0.0004 -0.01 0.1z 0o 263
(005 (0.9 (L7 (155 (07 (0.94)  (-046) (1.9 (165 (025 (085 (027  (1.09)

* Significant at 5% lewel
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Tahle 9 Comparison of Pilot and Nonpilot Stocks with Minimuom Intraday Returns Lower than or
Equal to -3%

Full Zample mample with Minimum Intraday Eeturn <=-2%

Number of Chservations

- Pilot 311 144

- Meonpilot 634 340
Awerage Minmmum Cumulattve Return

- Pilot -0.04 -0.08

- Monpilot -0.05 -0.09
Iedian Time to Eeach Minimum Price

- Pilot 37 min 97 min

- Monpilot &5 min 140 min
Median Surpnse

- Pilot -0.002 -0.002

- Monpilot -0.002 -0.002
Mfedian Marlcet Capitalization

- Pilot F764 mil F660 mil

- Monpilot F7171 il £516 mil
Iledian Iarket-to-Book Ratio

- Pilot 218 2.24

- Nonpilot 218 2.21
Median Historical Volatility

- Pilot 003 0.03

- Nonpiot 0.03 0.0
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Tahle 10 Regression of Time to Feach -0.03 Intraday Cumulative Return

This table presents the result of regression:
In(Time;) = a+ S Pilot; + S57ps + S FPilot* Srps+ S,R, + 8. Vol + SEhig, + 5, n(MC), + S, In(MEB), + 5

"Time;" was the time i minutes that i took for stock ¢ to reach an ntraday cumulative return of -0.03. Pilot was a dummy

variable which toolt the walue of 1 f'the stock was a pilot stock and O otherwise. "Srps” was earnings surprize calculated as
(actual EPS - median analyst forecast)iprice as of end of the fiscal quarter). "Pillot®*3rps" was an nteraction term of "Pilot”

and "Srps". "BL" was the market return during the associated time peniod and was proxed by the return of the 1Share
Euszell 3000 ETF. "HWVol" was the average of daily velatility calculated as n(Py) - P on Aprl 1, 5, 13, 15, 21, 29,
2005, where Pricey, was the highest price and Price; was the lowest price. "Lig" was the average of daily trade wolume
divided by shares cutstanding for the same 6 days in Apnl of 2005, "WMC" was the stock's market capitalization calculated as
the close price on the day before the Event Day multipled by shares outstanding as of the end of 2004, "WIB" was the
stock's market-to-book ratio calculated as the close price on the day before the Event Day dimded by the stock's book
value at the end of April 2005, £ -statishcs are i parentheses.

Intercept  Pilot Srps  Pilot*Srps Ry Hvol Lig MC MB  Adj B

Estirnate 354 0.03 1145 -13%  -68354  -0.98 -3.55 0.19 -0.0% 0.04
£ -statistics (3.52) (01&) (150  (-1.3)y {-388)* (-0.96) (-051) (3357)y* (-0.9
* Significant at 5% level
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Table 11 Intraday Volatility Regression

The regression of mtraday volatlity was based on the following model Intraday wolatihty was promed by the squared return. Other variables were defined as i Table 3. £

statistics are i parentheses.

R} = a+ A Pilog+ £ Srps, + B Pilog *Srps, + 8,01}, + 5,015, + 5, Pilot, *OI, + & NNM, + § Pilosg, * NNM,
+ 5 m(MT) + By In(MB )+ B Ry, + BaH Vol +5,

Intercept Pilot Srps Pilot*Sms or* or- Pilot*O1 MMM  Plot*MHM  MC MtB Ry HVol  Adi B?

9:45 6,87 0.10 -34.54 33.04 0.23 0.50 0.28 0.03 -0.03 -0.29 -011 -5.20 0.3z 0.04
G.14)* (0.25) 4.07)* (1.36) (0.54) (0.69) (0.28) (0.09) (0070 (29DL* (-0.69) (238)* (0.10)

10:00 3.22 015 -2.98 -3.74 -0.27 0.30 -0.28 0.08 -0.43 -0.14 0.00% -8.25 10.56 0.07
(3.63)* (1.00) (-0.85) (-0.84) 115) (L20) (0.7 (060 (2.16)* (35D* (0.08) (6.09)* (1.33)

10:15 1.13 0.0z -1.40 1.80 -0.18 0.11 0.03 0.0% -0.07 -0.04 -0.03 -3.72 -0.90 0.04
(3.53)* (0.38) (-1.0%) (1.09) 22 (119 (0.25) (1594 (100 (304 (133 (405 (-0.35)

10:30 0.84 0.004 -0.59 -0.36 0.01 0.07 -0.01 -0.01 -0.02 -0.03 -0.01 -3.36 1.52 0.03
(3.79)* 0.11) (0.6T) (-0.20) (0.1%) (1.22) (0.1 (0.3 (039 (3.38)* (049 (4.04)*  (0.36)

10:45 0.88 0.0z -1.17 0.7a -011 0.10 0.04 0.04 -0.02 -0.04 0.001 -2.06 0.14 0.04
d.76)* (0.66) -1.57) (0.75) 228 @1D* (057 (167 (037 (43L*  (0.08) (2280 (0.69)

11:00 0.39 0.01 -0.05 0.11 -0.07 0.05 0.03 0.03 0.01 -0.02 -0.01 -1.1% 3.24 0.06
@.07* (0.40) (-0.12) (0.23) 208  @220* (075 (1.91) (0.62)  (3.63)* (167 (246 (1.93)

11:15 0.78 -0.004 -0.59 0.59 -0.07 0.11 -0.0% 0.04 -0.03 -0.03 -0.004 2.48 -1.50 0.04
(5.14)* (-0.15) (-0.99) (1.16) 202 (2.0%5* (157 (1.66) (091 (468 (038  (2S5D*  (-0.64)

11:30 0.45 0.0z -0.70 1.09 -0.07 0.02 -0 -0.005 0.03 -0.02 -0.01 -0.86 5.99 0.03
(3.209* (0.86) (-1.25) (1.55) 200y (066)  (-014) (0.2 (0.84) (318 (07 (-1.02)  (2.0%)*

12:00 0.77 0.01 -1.34 1.16 -0.17 0.14 0.04 0.0z -0.02 -0.03 0.03 -2.67 723 0.06
@.00)* (0.31) (-1.86) (1.23) (3.43* (286 (070 (077 (039 (3OL* (220)* (223)* (237)*

12:30 0.55 -0.01 -0.58 1.07 -0.08 0.08 -0.0% 001 0.08 -0.02 001 277 6.09 0.03
2.83)* (-0.27) (-0.77) (1113 1190 (153 (L1 (0.33) (1.29)  (2.7* (04 (B00* (157

13:00 0.38 0.003 -0.53 0.22 -0.06 0.06 0.0z n.o1 -0.03 -0.02 0.00% 016 2.35 0.03
2.82)* (0.15) (-1.00) (0.32) 178 (L80) (0.29) (040 (035  (2.8D* (0500 (0.22)  (3.85)*

14:00 0.56 0.0z -3.48 3.06 -0.0% 0.06 0.08 0.06 -0.08 -0.03 0.0o02 -0.64 545 0.07
2.60)* (0.65) 431)* (2.08)* (0.52)  (0.92) (0.81)  (206* (130 (2.75*  (O11) (050  (3.15)*

15:00 1.15 0.01 -7 2.36 -0.20 0.25 -0.11 n.0% -0.08 -0.05 0.00 0.3z 4.03 0.05
@45 (0.13) (-1.76) (1.85) 2T @31 (09D @36 (116 (4.18* 019 027 13

15:55 0.74 0.ao0z -2.21 1.50 -011 0.09 0.11 n.0% -0.01 -0.03 n.oz -2.56 4.22 0.07
(3.15)* (0.04) -2.38)* (1.63) 137 (120 (.97  (@2.68)* (0100 (305* (118 (2760 (174

16:00 0.20 -0.00z2 0.18 -0.28 -0.01 0.01 0.01 -0.005 0.01 -0.01 -0.001 -0.0% 2.58 0.05
(4407 (-0.28) (1.03) (-1.32) -0.96)  (0.96) (0.59) C0.78) (L) 4.2y (042) (049  (3.03)*

Coefficients were scaled up by 1,000
* Significant at 5% lewel
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Table 12 Intraday Return Skewness Regression

The regression of mtraday return skewness was based on the model. Vanables were defined as in Table 3. £ -statistics are i parentheses.

R}, = @+ 8, Pilot, + 8,8mps, + By Pilot, * Srps; + 8,017, + 5,01, + 5 Pilat, *OI;, + 8 NNM, + 8, Pilot, * NNM,

+ G In( M) + By In(MeB )+ 8, Ry + 8, 7Vel + &,

Intercept Filot Srps Pilot*3rps or oL Pilot*OI ™ WNM  Pilot*NINM  MC QB B Hiel  Adi IS
9:45 -0.40 0.03 4.30 -1.84 017 -0.01 -0.0% -0.03 -0.12 0.0z 0.03 -0.4% 0.34 0.02
{-1.04 (043 (2.86)* (-057  (1.8&) (010 (-049) (-0.51y -1.31) (051 (1z2n  (-1.28 (056
10:00 -0.15 -0.005 -0.1% 1.4% 0.04 -0.03 0.05 -0.001 0.05 0.01 0.003 0,54 -1.53 0.04
-1.2) -0.23 038 238> (122 (073 (1.02) (-0.07 (1.70) {1.22) (0.2% @9y (-1.37
10:15 -0.0z2 -0.001 0.06 -0.05 0.01 -0.001 -0.004 -0.01 0.01 0.001 0.0003 0.20 0.24 0.01
{-078) (-0.163 {0.58) -0.36 (131 (010 (-042) (-2.0d4)* (1.500 (067 (016 (2.89*  (1.22)
10:30 -0.01 0.0002 0.03 -0.15 0.003 0.00z2 -0.004 0.003 -0.004 0.0003 -0.003 -0.0% -0.13 0.01
{-0.50y {0.0%) (0607 -1.54 (1.04) (0.5 -0.73 {1.90) -1.60 (0e2y (286 -1.50 -1.03
10:45 -0.0z2 00003 0.0z 0.01 0.004 -0.002 0.001 -0.003 0.004 0.001 0.0004 015 -0.0003 002
(-2.13)* {0.22) (0.44) (0.11) (174 (-0.6d) (0.15) (-1.93) (1.20) (2.00)* (055 316y (-0.03)
1100 -0.001 0.0004 0.01 -0.01 0oz -00004 00001 0.0001 -0.001 000003 -0.0003 0004 0.0 -0.001
{-0.33) {0.86) (067 (-049 @224 (-050 (0.12) {0,207 {-1.58) {0,200 (-1.33) (030 {0.54)
11:15 -0.01 0.001 -0.01 0.002 0.003  0.0002 0.001 0.0004 -0.002 0.0003 -0.001 014 0.06 0.01
{-0.89) (049 (-025y (0,063 (1.83) (0.16) (0.4 (0.43) (-1.52) (0,813 -1.21) (323 (047N
11:30 -0.001 -0.0003 0.03 -0.04 00003 0.0002 0,003 000005 00005 0.0001 0.0004 010 -0.1% 0.002
(-0.21) (-0.243 (105 (-lzdy (022 (011 (1.12) (0.05) (0.32) (0.3} (080 (249 (-1.32)
12:00 -0.01 -0.0003 -0.04 0.0z 0.002 -0.001 0.002 -0.002 0,003 0.0002 0.0001 0.24 0.10 0.0z
{-0.65) 020y 111y (0.5 (1.0% (06l (0.62) (-1.83) (1.56) {0.55) (028 @.70* (07D
12:30 0.001 0.0004 -0.001 0.01 0.0000 0.001 0.004 -0.001 0.003 00000002 00003 014 0.01 0.003
(007 {0.26) (-002y (023 {0.02) (0.4 (0.95) {-0.44y (1.22) {0.00) (042 (3.02)* (0.04
13:00 0.002 0.001 0.004 -0.01 -0.001  -0.001 0.002 0.0003 -0.002 -0.0001 00003 0.06 0.08 -0.003
(0.28) (1.1% (017 (-0EFN (-051 (-0.84) (081 (0.32) (-1.58) (-0.45) (0.68) {1.86) (0.80)
14:00 0.01 0.001 -0.12 0.10 -0.001 0.01 -0.004 -0.001 0,001 -0.0005 0.001 -0.1% -0.05 0.0z
{1.06) D& (3.22)* 20H)* (055 (232 (-0.86) {-0.93) (0.36) {-1.10% (171 (33 (-045
15:00 -0.001 -0.001 0.03 -0.04 0.001 -0.001 0.003 -0.001 0.0 0.0001 0.0001 013 -0.08 -0.01
{-0.08) (-0.49 (el (-061y (031 (-0.30 {0547 (-0.33) (021 (0.12) (008 (2.19* (-0.53)
15:55 0.0z 0.002 -0.04 0.04 -0.00001 -0.001 0.01 0.0004 0.00z -0.001 -0.001 0.05 -0.08 0.002
1.5 {0.84) (093 (063 (oo (032 (1.6 (0.26) (0 86) (-1.52) -1.14 (104 (-072)
16:00 -0.0001 -0.0001 0.001 0004 00004 000005 -00001  -0.0002  0.0004 0.00001 000003 0001 -0.001 0.004
(-0, 107 (-0.42% (0.17) (0.21) (1.54) (0.23) (-0.22) (-1.77 (1.93) (0.21) (0.45) (0,37 (-0.05)

Coefficients scaled up by 1,000

* Significant at 5%0 lewel.
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Tahle 13 Summary Statistics of Change in Open and Intraday Short Sale Yolume

This table reports the summary statistics of changes in the open short sale volume and intraday shert sale wolumes on the Event Day from the pre-earnings release
period. Pre-earmings release period was defined as the two-week penod starting from three weeks before earnings release and ending one week before earngs

release. The averages of open and intraday short sale volumes on each trading day during this period were subtracted from the open and intraday short sale volumes on
the Event Day, the differences were then dinded by the pre-sarmngs release average.

Open 545 1000 1015 1030 1045 1100 1115 1130 1200 1230 1300 1400 1500 1555 1600

Idean

- Pilot 390 10,97 1042 9.22 717 745 6.31 7.07 728 553 4.20 5,29 3.94 4.90 3.00 2.41

- Nonpiot 383 1025 10.69 11.51 f.f5 fi.48 553 f.f3 513 518 4 84 4 33 4.00 325 314 317
Idedian

- Filot 084 332 256 247 1.72 1.83 1.75 165 1.80 1. 74 116 1.51 1.46 1.6a 1.49 051

- Nonpiot n0.o9 362 274 2.39 165 1.74 1.50 165 1.63 1.44 1.14 1.3a 1.48 1.17 1.1a 077
Tlanimum

- Filot 8795 13100 21583 21158 240771 14886 11438 13842 14121 10197 7303 862 42 51 118.8%  T8.&5 5862

- Monpilot 9566 143,50 24944 35589 23914 14809 14002 17263 10561 12598 12423 Bl.11 9779 85.87 83,08 92.13
Ilimmum

- Pilot -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

- Nonpdot  -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
Stdew

- Pilot 543 20.20 2371 23,30 18,53 1779 12.57 15.61 18.26 10.63 8.51 986 6.91 12.52 585 613

- Nonpdlot  11.12 18 56 26.30 3450 19.57 1518 1360 1536 10.32 13.52 12.32 594 076 725 f.fa 774
skewness

- Filot 470 324 4 88 573 TR 512 4.09 421 474 411 427 340 288 f.04 a.0a 4 B

- Monpilet  4.75 372 4,98 6.62 526 5.08 543 5,66 4.01 591 579 4,35 5.97 5,99 6,55 523
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Table 14 Eegression of Open and Intraday Short Sale Volumes

The regression of changes m open short wolume was based on the model:

AS

g = T A Filat + 8,50z + S, Fot  * Spe, + SRS+ 8 PHc P NRRY 4+ BoRy , + 57 (A7) + 8 Inl ABE ), + &,

The regression of changes m mtraday short wolume was based on the model:

AS,, = a+ BBl + GSrs  + G Biler, * s+ B,00 0 + KO, + B Blat ¥ O, + 8, M8 | + 8 Pilot ; * MNABS
+ G R+ By Il MO, + 8, In( MEB Y, + 8, A5, ) + B R, + B HVel  + &,

"AS" was the percentage change mn stocly's short sale wolume on the Event Day from the average pre-eamnings release period short volume.
"Pilot" was a dummy vanable that took the walue of 1 1f the stock was a pilot stock and 0 otherwise, "Srps" was earnings surprise calculated
as (actual EPS - median analyst forecasty(price as of end of the fiscal quarter). "Pilot*Srps" was an interaction term of "Pilot" and "Seps".
"WML" was a dummy variahle that took the walue of 1 if the stock was listed on NASDACQ and 0 otherwise "Pdot*NNM" was an
interaction tertn of "Pilot" and "MNM". "OI"" was the positive net order flow for the Designated Perind ¢ that took the value of (BI - SD/(BI
+ 5I) if the walue >=0 and 0 otherwise, where "BI" and "5I" were the number of traded shares that were buyer-matiated and seller-mmbated,
respectively. "O1 ™ was the negative net order flow that took the walue of (BI - SDA(BI + 51} if the value < 0 and 0 otherwise. "MC" was the
stock's market capitalization calculated as the close price on the day before the Event Day multiplied by shares outstanding as of the end of
2004. "MItB" was the stocl's marlket-ta-hools ratio calculated as the close price on the day before the Event Day diwided by the stock's bools
vahie at the end of April 2005, "Ry,.," was the stock's return immediately before the current penind ¢ For the interval of 9:30 - 9:4%am, "Rit-
1" was the stock's overmght return. "HWVol" was the stock's hustonical volability calculated by taking the average of In{Pricey,) - In{Price,) on
Aprd 1, 5 13, 18, 21, 29, 2005 for each Designated Tine period, where Price, was the highest price and Prce, was the lowest price. ¢
statistice are in parentheses.

Panel & Eegression of Changes in Open Short Sale Volumes from Pre-Earnings Eelease Period

Intercept Filot Srps Pilot*Srps NNM  Pdot*NIDL Fn MC LtE Adj. R

Market Open 10.93 2.56 7.92 1,93 5.74 517 107.0% -0.46 -0.29 0.06
(1313 (2.61)* (0.31) (006 (6.32)* (357 (0.96) (-L60)  (-0.64)

* Significant at 5% lewel
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Panel B Regression of Change in Intraday Short Sale Velume

Intercept  Pilat Srps Piot*Srps O Ol Pilot*Ol" MMM Pdot*NNM B MC MtE A5y Riz1 Hval  4di B
945 62,16 3.07 -10.50 7872 1.82 3.95 2.68 -1.90 -5.66 302.92 -2.79 -0.64 S273.56 0 -17ET 015
@79 (076 (012) (45 (035 (054 (027 (056 (114 (038 (2.7 (042 1107 (-0.52)
10:00 9260 1.45 -334.18 0 38567 33.22 23774 -34.84 1787 -20.14 1581.95 -3.54 -01z 0.ar -229.33 0 83347 0.0t
(1.12) 010y (-1.09)  (0.62) (146)  (1.03) (101} (150 (-L10) (056 (101} (002 (014 (17D (-L18)
10:15 12022 -1.22 20,01 -4.29 -9.41 1271 -9.34 3.52 -74l -145775 -5.02 -0.41 012 -12.53 -25A.TE 011
@17 (024) (017 (0.03) (12D (148) (0.7 (085 (115 (0.14) (379 (020  (905)* (015  (-L16)
10:30 18,83 -2.29 -16.69 66.92 -1.74 15.48 -16.64 T7.29 2.19 oans. 27 -0.59 -1.21 0.35 -508.47 227559 023
(085  (-062) (019) (038  (-031) @.TD* (187 @29)*  (044) (097 (-058) (07 (1393 (621)* (-1.26)
10:45 3312 -0.66 587 -93.03 -6.24 6.26 0.49 1.97 5.96 261.26 -1.32 0.05 0.17 -98.09 2.30 0.20
(.10 (038)  (0.14)  (-180) (238)* @32 (013 (132 @53 075 (274 (007 (1208 (151 (0.2
11:00 2674 322 S2179T7 0 284 3 -4.06 -3.36 4.41 6.87 SET 03,87 -0.90 -247 0.47 -113.14 85178 0.0s
(113) (0860 244 @59 (073 05 (047 @06  (-138) (045  (-084) (153 (656  (-094) (2.04)*
11:15 1232 242 al.80 -122.62 -2 66 -2 B4 13.39 -0.44 346 2098 66 -0.93 1.a7 0.14 S170.38 0 222242 0.0%
(e) (078 (082 (08D (056 060 (175 (017 (0.80) @03 (-106) (0.30) (@48 (137  (6.28)*
11:30 4580 2.12 44 .30 -20.66 -6.75 096 -2 73 6.49 <333 -78.81 -1.75 -0.19 0.19 25508 -83375 0.07
@EL* (068 (0.60) (023 (-148) @16 (-040) (2400 (081 (-0.09) (2000 (-0.14) (@37 (22T (203
12:00 1573 -0.26 -18.28 2872 -1.85 3.03 -3.33 177 -0.42 213.03 -0.53 -0.23 0.22 -35.74 -107.4% 0.2a
@07 021) (066 (078 (-0.92) (149)  (-1.02) (163  (-0.26) (083 (155 (-044) (1657)* (-181) (-0.87)
12:30 851 011 -59.30 T34 -1.38 -1.63 1.13 4.39 -3.06 BR3.02 -0.28 -0.52 0.43 -71.09 -174 28 011
7 008 150 (136 (046 052  (0.24) (@255  (-1.18)  @2D1*  (051) (063 @33 (121} (-0.38)
13:00 2262 -0.49 53427 -33.24 -1.71 1.56 -0.39 0.69 388 -515.36 -0.90 -0.2a 0.35 -A3.87 -5T A5 0.1s
@34 (031 (081)  (070)  (-0.68)  (062)  (0.10)  (0.50)  (1.82)  (-164) (205* (038 (1334 (119  (-033)
14:00 20.64 -1.34 1.67 4.26 -2.79 1.43 -12.93 242 -0.65 -154.74 -0.77 0.50 0.22 -6if. 94 -308.70 011
@53+ (1.00)  (0.05) (011 (122 (057 (34)* @10 (037 (082 (2.08* (089  (836)* (135 (285)*
15:.00 14.61 0.32 -22.29 3829 -1.51 2.60 -1.21 1.19 2.25 -6.597 -0.52 -0/ 0.20 4768 -48.29 0.07
(L87) (025 (075  (1.03) (-067) (1.05) {-034) (109 (137 (0050 (-148) (149  (6.6M*  (-135) (-0.53)
15:55 1095 -0.01 -22.42 1379 0.92 257 -0t 0.90 -1.32 48.05 -0.41 0.18 0.27 -21.27 -52.06 021
@240 (-001)  (-1.24)  (062)  (059)  (185) (0000  (141)  (-1.39)  (058) (198 (0.60) (14.14)* (-120) (-1.12)
16:00 13.11 -0.54 538 1.34 -1.41 054 326 0.24 1.20 62278 -0.47 -0.40 0.34 4535 -210.04 011
24T 059 (026) (005  (-138)  (-044) (LT (031 (106  @2.24)*  (-193) (110} (388DL)* (2.10)* (-2.02)*

* Significant at 3% level
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Table 14 Panel C Regression of Change in Intraday Cumulative Short Sale Volume

Intercept  Pilat Srps Plot*Srps QI OI° Piat*0OI" NN Pidot*NHNL Fo MC ItB Hval  adi R

245 68,27 1.98 33.79 95.66 -2.07 12.08 -2 17 245 -0.40 -271.53 -2.65 -1.23 -21.777 0.05
5.25*  (0.8) (068 (0.9  (-063) (286)* (037 (127 (0.14) (058 (45D*  [(-1.38)  (-1.08)

10:00 58 34 -1.70 26.07 -32.78 -5.30 885 -4.45 3.63 1.31 -106.27 219 0700 -324.53 0.05
GAH* (089 (058 (058 (-1.69)  (@.70)* (053 @18)* (051 (027 (415 (085 (-3.21)

10:15 (9 32 -1.45 -43 938 4292 -5.14 1288 -10.66 5775 -4.08 41745 -275 -0.95 -152.41 0.0z
(G.83* (045  (060) (047 (110 239* (1410 @200  (-101)  (0.66) (327 (07D (-1.08)

10:30 45 18 -2.08 23.89 48 47 -1.54 4.90 -T.56 387 0.0z 623.13 -1.658 -0.F7 -256.14 0.05
@55 (-1.26) (061 (063 (061 (190 (-1.88)  @2.69*%  (0.01) (148 (3.68* (-1.09) (2.60)*

10:45 4327 0.57 13.11 -3.80 -542 -2.01 4.63 37 -0.80 =564 18 -1.73 -0.58 307 0.03
(3.65)* (0.29) {038y  (-0.07  (-1Em (066 (103 21T (-0.33) (-143) (316 (-0.68)  (0.25)

11:00 50.52 1.42 -12.04 20.34 -6.01 3.10 3.22 3772 0.4z lag. 20 -1.94 -0.06 -634.27 0.06
AT (095 (034) (045 (2.7D)* (130 (0F)  @8L* (021 (03D  (4.60)* (-0.09) (3.86)*

11:15 4410 0.7a -8.38 49.63 -3.94 -0.49 215 3.47 -0.1% -384.83 -1.71 -0.85 -398.31 0.03
@0T*  (042)  (022) (059 (-150)  (-019)  (050)  @.38)* (007  (066) (34T* (087  (-1.89)

11:30 33.14 0.7z -20.05 3178 -4.93 4.58 0.47 3.33 0.20 90.4% -1.22 -0.34 -266.54 0.04
@35 (055 (065  (0.32) (2.63)* (@40 (017 @96)* (011 (026 (3500 [(-06%)  (-1.56)

12:00 KERI] 0.38 -14.90 2715 -2.69 f.15 -1.62 391 0.35 fil.54 -148 -0.34 0 -2B6.50 0.03
B8O (0,23 (038) (055 (-1.01)  (228)* (037 @69 (016 (018 (32D* (048 (-1.73)

12:30 3719 -0.68 -6.86 217 -4.31 4.29 -5.84 341 -0.15 -335.54 -1.38 -0.26 -440.63 0.04
@70 (052 (-0.22)  (056)  (2.16)* (@204)* (186 @97 (-0.08)  (-1.26) (385 [(-047) (3.35)

13:00 26.42 077 -19.34 3084 -0.51 0.99 1.98 2.90 -0.13 -35.41 -0.97 -0.49 -267.37 0.03
(G.66)* (0,65 (0.69) (037 (027 (053 (069)  (2.83)* (-0.08)  (-0.15) (296 (-0.96) (2.06)*

14:00 3l.58 0.a7 -819 1677 -6.07 2.20 2.00 3.06 -0.07 S -1.1a -0.36 -214 87 0.04
@.aly* (03 (03 (DA (314 (1.04) 064 (314 (-0.05) (-04%  (3.82)* (075 241+

15:00 21.57 062 -2.44 12.22 -2.29 071 2.07 1.50 0.34 -147.18 -0.80 -0.23 -113.32 0.03
(G8T* (068 (011 (048)  (-141)  (040) (082  @4dy (07D (-148) (317 (06D (1)

15:55 18.20 0.7a -27.42 36.85 -0.m 1.44 1.29 1.67 0.5 3745 -0.66 -0.30 -92.10 0.04
G.80y (097 (-146) (L5D  (0.00) (099 (057  @5D* (058 (035 (3.07* (097 (-1.88)

16:00 15.899 0.1z -14.53 21.89 -2.69 1.44 0.34 1.66 0.11 254 .42 -0.69 -0.30 -149.32 0.04
@40y (022 (086)  (L04) (3000 (143 (04 @64* (012 (112 (340  [-1.00)  (-1.79)

* Significant at 5% level
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Tahle 15 Summary Statistics of Nonhinding Time Ratio

The following tables proveidde summmary statistics on the percentage of time when the mintmum shortable price (WMEF) was lower than or ecqual to the
prevaling best bid at each Designated Tune interval on the Event Day.

Panel A MYSE and AWEI Stocles

245 1000 1015 1030 1045 1100 1115 1130 1200 1230 1300 1400 1500 1555 1600

Mean
- Pilot ooz o014 014 014 014 013 014 014 013 014 013 013 013 015 0.14
-MNonpdlot 008 012 011 011 01z 011 01z 01z 010 010 010 011 011 01z 011
Median
- Pilot ooy 013 01z 013 013 o012 013 013 012 013 011 01z 013 014 0.08
-MNonpdlet 003 010 010 008 010 008 010 008 00% 008 00% 008 010 012 0.06
Mazirmum
- Pilot 04% 063 048 087 047 064 058 075 063 046 04% 030 038 035 0.91
-MNonpilot 053 062 048 041 078 087 081 070 088 0536 0481 047 0683 047 1.00
linitren

- Pilet 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-Monpdet Q.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stdev

- Pilet oo o011 o010 011 010 010 010 01z 010 00% 010 007 007 006 0.16

-Monpdet Q0% 010 Q0% Q0% 010 010 013 012 Q0% 008 Q08 Q07 Q07 007 0,14
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Tahle 15 Summary Statistics of Nonhinding Time Ratio

Panel B NASDAQ Stocks

245 w000 1015 1030 1045 1100 11:15 1130 1200 1230 1300 1400 1200 15355 1600

Mean

- Filet 0.58 0.59 0.58 0.56 0.57 053 060 056 05% 060 05% 03% 053 060 060

- Nonpilot 0.57 0.55 053 0.55 0.53 053 053 055 053 05 05 05 05 057 058
IMedian

- Filet 0.55 0.58 059 0.59 0.5% 056 062 060 05% 063 061 03% 056 061 063

- Nonpilot 0.59 0.56 053 0.55 0.52 053 053 0257 053 05 05 032 03 057 062
I azimum

- Filet 1.00 1.00 1.00 1.00 1.00 100 100 100  1.00 1.00 100  1.00 1.00 .00 1.00

- Nonpilot 1.00 1.00 1.00 1.00 1.00 100 100 100 1.00 1.00 100 1.00 100 0597  1.00
Tlinimum

- Filet 0.02 0.07 0 ] 0 ] ] ] ] ] 0 ] ] ] ]

- Nonpilot 0.00 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0
Stdev

- Filet 0.18 0.20 0.21 0.24 0.27 Dz 025 028 022 024 023 018 01% 016 026

- Nonpilot 0.18 0.21 021 023 0.25 0z7 026 026 022 024 024 020 020 017 028
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Tahle 15 Summary Statistics of onhinding Time Ratio
Panel C WNYSE and AMWEX Stocks under NASD AT Rule

The following table reports the mean and median nonbinding tine ratio for NYSE and AWEX stocks if they were subject to the bid test applicable to
HNASZDAQ stocks. The ttest tested for equal mean in ITASDAQ stocks and NYSE-AMEX stocks under the NASDAQ rule.

45 1000 1015 1030 1045 1100 11:15 1130 1200 1230 1300 1400 1500 1555 1600

Ifean
- Filet 046 044 0358 060 035% 05 0&0 059 057 061 061 061 060 05% 058
- Nonpalot 049 0350 0358 053 060 062 061 063 062 063 062 063 061 060 059
Median
- Pilet 034 061 03% 062 03% 058 062 059 058 062 061 061 03% 060 062
- Monpilot 057 058 03% 058 060 0462 061 064 063 064 062 063 0462 061 060

T Test for Eeual Mean -1.03  -05%2 008 164 073 051 -020 124 -107 056 0656 103 229 -054 -0%7
Pr=|t D30 036 053 010 046 036 077 022 028 05 051 030 002 053 0733

*Significant at 5% lewel
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Tahle 16 Short Sale Execution Scenarios

Price < Bid Price = Fid Eid < Price < Ask Bid < Price = Ask Eid < Ask < Price

MEP < Bid MEP<Prce<Bud MEP<Price=Bid MEP<Bid<Prce<bsk** MEP<Bid=Prnice=Ask MEP<Bid<Ask<Prce
LSP=Price<Bid
Price=IZP<Bid

MEP =Fid Price=I{3P=BEid IMEFP=Price=Bid ISP=Bid<Price<hsk** MMZF=Bid=Price=Ask IMEFP=Bid=<Ask<Price

Bid = MSF Price<Bid<MZF* Price=Bid=M3F* Bid<M3F<Price<hsk** Bid<MZF<Pnce=Ask Bid<MZP<Ask<Prce

Bid<MZP=Pnce<bsk** Bid=M=P=Pnce=Ask Bid=hI=P=Ask<Pnce

Bid<Price=MEP<Ask** Bid<Price=Ask=WEP Bid=Ask=M5P<Price

Bid<Price=MEP=Ask** Bid<Ask=M5P=Price

Bid<Price=Ask<MSP** Bid<Ask<Price<M5P

* Ask could be at any position relative to MSE

** Each scenarto was further categonzed as seller-mutated wath price<midquote, buyer-itated with price>midquote and mdetermmate wihation ongm with price=mideuote.
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Table 17 Comparison of Short Yolumes in Different Execution Scenarios
Panel & Short Sales at Nonrestrictive Times
This table compares pilot and nonpilot stock short wolumes at tunes when the uptick rule was not restricting short seling For

seller-initiated short sales, this meant the minimum shortable price (MSP) was lower than or equal to the best Bid. For trades
itiated by buyers, this meant that the WMSP was lower than or equal to the best Ask.

MYSE-AMEX Stocks MASDACQ Stocks

Srenarios Dilot Monpilot ¢ -stat Pilot  MNonpilot ¢ -stat

Seller-initiated, Price<=Bid 13P=3Short Price<Bid 0.31% 029 (034 314% 3.01% (D45
13P=3hort Price<Bid 0.30% 087 (727 000%  0.00%%

Short Price < MSF<Bid 0.24%  0.10% 24  000% 001%  (1.00)
Shott Price=hMMEP=FEid 040%  0.04% 87 0.00%  0.00%%

WSP=Short Price=Bid 2.10% 1.93% 089 1357 1356% (-0.09)
1 3P=3hort Price=Bid 457%  8.24% (1566 0.00% 0.00%
Subtotal 7.52%  11.47% 1671%  16.55%

Buyer-inhated, Price>=Azk MEP<Bid=Short Price=Ask 0.81% 1.04%
MEP=Eid=Short Price=Ask 2.17% 2.97%
Bid<MEP<Short Price=Ask 6.07% 7.69%

At 1184% 12.87%  .0n"
(
(
Bid=MZP=5hort Price=Ask 10001%  38.96%  (B5E
{
{

)i
o 0.00%  0.00%
BAP 5.95%  6.77%  (2.14)

o 3.58%  470% (@5

MSP<Bid<fsk<Short Price  0.15%  0.10% 159%  120% (175
MSP=Bid<fsk<Short Price  0.16%  0.12% 0.00%  0.00%

Bid<MSP<hsk<Short Price  045%  0.24% (306 151% 127% (1.27)
Bid<MSP=fsk<Short Price  0.47%  0.26%  ¢2.90p 0.50% 0.59%  (0.06)

Subtotal 202%%%  51.39%% 25.06% 27 39%
Price Tmprovement
Seller-inibiated WEP<EBid=Short Price<Ask 0.56% 0.67% (117 687  T.88% (248
WEP=Fid=Short Price<Ask 0.93% 0.96% (029 000%  0.00%
Buyer-imitiated WEF<EBid=Short Price<Ask 0.74% 0.72% (0583 11.02% 11.97%% (1.80)
MEP=Eid=Shott Price<Ask 0.78% 0.80% (003 000% 0.00%
Price=Midquote WEP<Bid=Short Price<Ask 0.35% 0.21% 232y 2334 251% Do
WEP=Eid=Shott Price<Ask 047% 0.48% 019 0.00%  0.00%
Subtotal  3.85% 3.84% 20.22% 22.33%
Total 3205%  66.70% £1.99%% 6631%

* Sigrificant at 5% level
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Tahle 17 Comparison of Short Volumes in Different Execution Scenarios

Panel B Comparizon of Short Sale Volumes Violating the Tptick Eule

Panel B1
NTSE-AMWEZ Stocks NASDAQ
S Cenario Pilot Monpilot Filot MNonpilot
=eller-mitiated, Price<=BEid 21.01% 1.35% 12.90% 6.31%
Buyer-mhated, Price>=Ask 7 88% 3.86% 0.00% 0.00%
Price Improvement, Bid<Price<Ask
seller-itiated, Price<Mlidquote 9 71% 1.05%% 0.30% 0.25%
Buyer-imtiated, Price>Midquote 6. 56% 0.53% 0.34% 0.43%
Price=Nlidquote 4.36% 0.60% 0, 26% 0. 00%
Total 49 81% T 0% 13.80% 7.04%
Danel B2
NYSE-AMWEX Stocks MNASDAC
SrCenario Pilot Monpiot Pilot Monpilat
Binding
Seller-iitiated, Price<=Eid 20.37% 1.21% 12.90% 6.30%
Buyer-initiated, Price>=Ask 7 8E8% 3.86% 0.00%% 0.00%%
Price Improvement, Bid=Price<Ask
seller-itiated, Prce<hlidquote 971% 1.05%; 0.30% 0.25%
EBuyer-imtiated, Price>Midquote 2.63% 0.25% 0.03% 0.00%
Price=llidquote 161% 0.05% 0, 00%y 0. 00%
subtotal 42199 6.46% 13.23% 6.55%
Monbinding
=eller-mitiated, Price<=FEad 0.64% 0.14% 0.00% 0.01%
Price Improvement, Bid=Price<Ask
Buyer-imtiated, Price=hlidquote 4. 24%, 0.58% 0.31% 0.43%
Subtotal 4 88% 0.72% 0.31% 0.45%
Tncertain® 2.74% 0.52% 0.26% 0.00%%
Total  49.81% 7I0% 13.80% 7.04%,

* Whether or not the uptick rule was binding depended on whether the trade was seller mitated or
buyer mitiated. Trade mtiation could net be determined with accuracy when price was equal to the

midguote.

89



Table 17 Comparison of Short YVolumes in Different Execution Scenarios
Panel C Scenanos in which Monpiot Stocks Had Higher Short Wolumes than Pilot Stocks

Panel C1 MNYSE and AMEX Stocks

Scenarie Weight Duff: £-stat Cum. Daff

Bid=13P=Short Price=Ask 1 28.96% (65.60% 28.96%
- Pilot 10.01%
- Nonpilot 38 96%4

WEP=5hort Price=Bid 2 3.66% (15.56)*  32.62%
- Pilot 4.57%
- Monpilot 2. 24%,

Bid=I3P=Short Price<hsk, Prce<hfidquote 3 3.18% {12.23* 35.80%
- Pilot 3.56%
- Monpilot 6. 74%

Bid=Id3P=Short Price<Ask, Pnce>hfidquote 4 2.36% (9.68)* 38.16%
- Pilot 4.33%
- Monpilot 6.69%%

Bid=MEP=5hort Price<Ask, Pnce=hfidquote 5 1.78% (8.943% 39.04%,
- Pilot 2.81%
- Menpdot 4.5%%

Bid=M3P<Short Price=Ask & 1.62% (.7 10* 41.56%
- Pilot 6.07%
- Nenpilot T.65%

WMEP=Eid<Short Price=Ask 7 0 80% (6.4d47% 42 36%
- Pilot 2.17%
- Nonpilot 2.97%

Bid=Ask=MEP=Chort Price 8 0,709 {6.003% 43.06%
- Pilet 0.72%
- Monpilot 1.43%

WEP=5hort Price<Bad 9 0.57% 7.2n* 43.63%
- Pilot 0.30%
- Monpilot 0.87%0

WEP<Bid<Short Price=Ask 10 0.23% 2.11* 43.86%
- Pilot 0.81%
- Monpilot 1.04%%

ISP <Bid<Short Price< Ask, Price<hidquote 11 0.11% (117 43 97%
- Pilot 0.56%
- Menpdot 0.67%

WMEP=Eid<Zhort Price<bsk, Prce<hfidquote 12 0.02% (0.29) 43 999
- Pilot 0.93%
- Nonpilot 0.96%

WMEP=Eid<Short Price<bsk, Prce=Wlidquote 13 0.01% (0.03) 44 00%4
- Pilot 0.7%%
- Monpilot 0.80%

WEP=Eid<Short Price<Ask, Price=Midquote 14 0.01% (0.19) 44.01%
- Pilet 0.47%
- Monpilot 0.48%

* Significant at 5% lewel
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Tahle 17 Comparison of Short Volumes in Different Execution Scenarios

Panel C Scenanos in which Nonpilot Stocks Had Higher Short Wolimes than Pilot Stocks

Panel C2 NASDAQ Stocks

Scenatio T eight Duff: £ - stat Cum. Diff!

Bid=IIEP=Price=tsk 1
- Pilot 3.58% 1.11% (3.57* 1.11%
- Nonpilet 4.7T0%

Bid=M{SP=Price<bsk, Price=Mlidquote 2
- Pilot 4.85% 1.09%% (3.15)* 2.20%
- Honpilot 5.94%

MEP<Bid<Price=fsk 3
- Pilot 11.84% 1.04% (2.01* 3.24%
- Nonpilot 12.87%

MMEP<Bid=Price<fslk, Price<hlidquote 4
- Pilot 6. 87%% 0.259% (2.46)%* 4.23%
- Nonpilot 7. Ba%

MEP<Bid=Price<fsk, Price>Midquote 5
- Pilot 11.02% 0.95%% (1.8 5. 18%
- Monpilot 11.97%

Bid=IISP<Price=tsk &
- Pilot 5.95% 0.82% (2. 14y* 6. 00%
- Nonpilet 6.7 7%

Bid<MEP<Price<bsk, Price=Midquots 7
- Pilot 10.00% 0.73%% (1.55) 6. 73%%
- Monpilot 10.73%

Bid=MZFP=Price<ifsk, Price<Ihidiquote =
- Pilot 5.21% 0.28% 0.8 T.01%
- Nonpilet 5.49%

Price<Bid=MEP<bsk =]
- Pilot 0.55%% 0.25% (1.80% T.29%
- Monpilot 0.85%

Bid=MZP=Price<ifsk, Price>lfidquote 10
- Pilot 0.34% 0.23% (2. 54* T.05%
- Nonpilot 0.57%

MEP=Bid=Price<fslk, Price=hlidquaote 11
- Pilot 2.353% 0.17%% (0.90% TI0%
- Nonpilot 2.51%

Bid=Price<M5P=4&zk, Price>Midquote 12
- Pilot 0. 26%4 0.13% (2.02)* T.83%
- Monpilot 0.539%

Bid=MEP=Price<fsk, Price=llidquote 13
- Pilot 2.69% 0.02% .03 T.85%
- Nonpilet 2.70%

Price= MEP<Bid 14
- Pilot 0.00%% 0.01% (1.00% T80
- Monpilot 0.01%

Bid=Price<I{ZP<fsk, Price>ldidquote 15
- Pilot 0. 06 0.03% T 8%
- Nonpilot 0. 09%

*Significant at 5% lewel
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Tahle 18 Comparison of Short Volumes in Different Execution Scenarios for Paired Sample
Panel & The Mean Eatios of Pilot and Nonpilot Stocks m the Paired Sample

Sample stocks were ranked by thewr market capitalization, trade volume scaled by shares outstanding,
and shott volume scaled by trade volume for the Designated Times on the Event Day. Observations
for pilot and nonpiot stocks with the same Designated Time and the same rank in all 3 criteria were
pared and the mean ratios of short volumes executed mn different scenarios to total short volumes
were calculated.

Honrestrictive Ezempt Exempt & Eestrictive
Seller-initiated, Price<=FEid
- Pilot T 81% 22 88% 22135
- Nonpilot 10.56% 1.05% 1.01%
Buyer-iihated, Price>=Ask
- Filot 12.71% T B8 7 BEM¥
- MNonpilot 52 49% 4 01%% 4.01%
Price Improvement
Zeller-imitiated, Price<Midquote
- Pilot 1.58% 10.07% 10.07%
- Nonpilot 1.30% 1.33% 1.33%
Buyer-imtiated, Price>lhdquote
- Pilot 1.24% 6. 54% 2.60%
- Monpilot 1.40% 1.06% 0.33%
Price=M{idquote
- Pilat 0.80% 4 24% 1.70%
- Monpilot 0.74% 0. 54% 0.05%
Total
- Filot 31.14% 21.61% 44 43%
- MNonpiot 66 48% T.98% 6.7 2%
Difference 35 34% -3 63% -37.71%
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Table 18 Comparison of Short Volumes in Different Execution Scenarios for Paired Sample

Panel B Scenarios in which Nonpilot Stocks Had Higher Short Wolumes than Pilot Stocks for Pared Sample

Scenario Eank in Full Sample  Weight Dnff. ¢ - stat Cum. Ihff

Bid=I5P=5hort Price=Ask 1
- Pilot 9.775% 30.47% (27.58)% 30.47%
- Nonpilot 40.22%

Bid=M5P=Short Price<dsk, Prce=Midquote
- Pilot 0.27% 3.60% (127 34 08%
- Monpilot 387

WEP=Short Price=Fid 2
- Pilot 4.55% 3.04% (6.17)* 37.12%
- Nonpilot 7.09%

Bid=MEP=Shott Price<Ask, Prcerhidouete 4
- Pilot 3.82% 2.69% (5. 10y* 39.81%
- Monpilot 6.51%

Bid=MEP=Fhort Price<isk, Price<hlidquote 3
- Pilot 3.98% 2.23% (320 42 04%
- Nonpilot 5.21%

Bid<IEP<Short Price=4sk &
- Pilot 5.58% 2.01% (3.52)* 44 05%
- Monpilot 7.59%

Bid=M5P=5hort Price<dsk, Prce=Midquote 3
- Pilot 2.86% 1.76% (378 45 81%
- Nonpilot 4.62%

Bid< sk <MEP=hort Price ]
- Pilot 0.62% 1.48% (4.50)* 47.25%
- Nonpilot 2.10%

WEP=Bid=5hort Price=4sk 7
- Pilot 2.10% 0.91% (3.20y* 43.21%
- Nonpilot 3.01%

WEP=Short Price<Bid 9
- Pilot 0.25% 0.41% (3.84)% 48.61%
- Nonpilot 0.65%

WNEP<Bid=Short Price=4sk 10
- Pilot 0.72% 0.33% (245 43 94%
- Monpilot 1.05%

MEP=Rid=3Zhort Price<isk, Price>Midquote 13
- Pilot 0.66% 0.15% (0.6 49 09%
- Nonpilot 0.81%

WEP=BEid=Shott Price<isk, Prce=Ndquote 14
- Pilot 0.48% 0.0%% {0.62) 49 18%
- Monpilot 0.57%

WEP<Short Price<Bid
- Pilot 0.19% 0.04% {0.68) 49 22%
- Nonpilot 0.23%

WEP<Bid=Short Price<dsk, Prce=Nidquote
- Pilot 0.58% 0.01% (0.07) 49.22%
- Monpilot 0.59%

* Significant at 5% level.
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Table 19 Comparison of Short Volumes in Different Execution Scenarios for Sample of Big Negative

Panel & The hean Ratios of Pilot and Monpilot Stocks

Order Imbalance

Chservations for all zample stocks i each Desygnated Time period were pooled and the order imbalance for
each stock and in each Designated Time penod was calculated. Order Imbalance was defined m Table 3.
Cihservations for stocks and Designated Time periods that belonged to the group of the biggest negative order

inbalance were used in the following comparizon.

MNonrestrictive Ezempt Exempt & Eestrictive
Seller-ihiated, Price==Eid
- Pilot 3.06% 21.14% 20.54%
- Nonpilot 11.62% 1.30% 1.15%
Buyer-mitiated, Price>=Ask
- Pilet 20.70% T.97% T.97%
- Nonpilot 51.83% 3.73% 3.73%
Price Improvement
Seller-iitiated, Price<hfidaquote
- Pilot 1.54% 9. 26% 9. 26%
- Monpiot 1.61% 0.97% 0.97%
Buyer-mitiated, Price>Midquote
- Pilot 1.56% £.63% 2.4 3%
- Monpdlot 1.51% 0.67% 0. 14%
Prce=Iidguote
- Pilot 0.82% 3.94% 1.12%
- Nonpilot 0.71% 0.52% 0.05%
Total
- Pilet 32 68% A8 26% 41.31%
- Nonpilot &7 25% T.19% &.04%
Dufference 34 60% -A41.77% -35.27%
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Table 19 Comparison of Short Volumes in Different Execution Scenarios for Sample of Biggest Negative Order Imhalance

Panel B Zcenarios in which MNonpiet Stocks Had Higher Short Volumes than Pilot Stocks

Scenano Eank i Full Sample “Weight Diff i - stat Cum. Dift.

Bid<WIEP=Chort Price=Ask 1 28 98% (65.9)* 28.98%
- Pilot 10.26%%
- Nonpilot 39250

WMEP=Fhort Price=Eid 2 3.65% (15.37* 32.63%
- Pilot 4.73%
- Nonpilot 3.38%

Bid=WIEP=Fhort Price<Ask, Prce<Midguete 2 2.95% (12.52)* 35.62%
- Pilot 3.58%
- Nonpilot 6. 57%0

Bid=WI5P=Chort Price<Ask, PricesMlidquete 4 2.28% (9.52)* 37.50%
- Pilot 4.26%
- Nonpilot 6. 64%

Bid=W3P=Short Price<dsk, Prce=Midaquote 5 1.77%% (3.80)* 39.67%
- Pilot 2.99%
- Nonpilot 4. 76%

Bid=M3P=Short Price=Ask & 1.58% (5.82)y* 41.26%
- Pilot 5. 15%
- Nonpilot TI3%

MEP=BEid=Short Price=Ask 7 0.86% (647 42.11%
- Pilot 2.25%
- Nonpilot 3.10%

Bid=Ask<M3P=Short Price 8 0.62% (5.98)* 42.74%
- Pilot 0.75%
- Nonpilot 1.37%%

WMEP=3hort Price<Bid 9 0.51% (7.29)y* 43.25%
- Pilot 0.30%
- Nonpilot 0.81%

WMSP=Bid=Short Price=Ask 10 0.20% (2.2y*F 43.45%
- Pilot 0.80%%
- Nonpilot 1.00%%

WMSP<Bid=Short Price<4sk, Price=Midquate 11 0.11% 152 43.55%
- Pilot 0.56%%
- Nonpilot 0.66%0

WMSP=BEid=3hort Price<4sk, Price=Midquate 12 0.01% 0.17 43.56%
- Pilot 0.50%
- Nonpilot 0.51%

WMSP=BEid=3hort Price<lsk, Price>Midquote 13 0.00% 001 43.56%
- Pilot 0.83%
- Nonpilot 0.83%

* Sigrificant at 5% lewel
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Tahle 20 Summary Statistics of VISP Position Relative to the Ask

This table provoides summary statiztics on the postion of the minimur shortable price (WSP) relative to the best offer when the MEP was bigher than the best bid at each
Designated Tine interval on the Event Day for nonpilot stocks. The percentage corresponds to the percentage of time when the MWEST was lower than, ecual to, or lngher than the
best ask.

9:45 10:00 10:15 10:30 1045 1100 11:15 11:30 12:00 12:30 1300 14:00 1500 1555 16:00

Idean

Bid<MSP<hsk 24 07 2620% 2507 2523% 2527 26.80% 26091% 2749 24 7B%  2446% 2560% 24.44% 2272% 192.98% 17 96%
Bid<MSP=Ask 2683 2944% 31.18% 31.62% 3251% 3220% 3261% 32874 3590% 37.10% 37.03% 36.92% 3730% 3241% 398R%
Bid<Ask<MSP 491009 44.37% 4375% 43.14% 42.22% 40.80% 4048% 39.54%  39.32% 3B44% 37379 3R.64% 39 98% 4060% 42 16%
Median

Bid<MSP<Ask  2071% 2362% 21384 2298%% 21.53% 24.13% 2323% 24.05% 22.34% 2226% 2270% 22.30% 1924% 1844% 14.66%
Bid<MSP=4sk 2561% 2832% 30284 3078% 31.54% 3073% 31.50% 32170 35.08% 34.84% 36.18% 34.95% 36.5%9% 3H6T%  38.50%
Bid<Ask<MSP 4838% 4503% 4443% 4333% 42.90% 4076% 4075% 4025% 40.20% 3954% 3592% 2E580% 4084% 41.69% 4143%
Stdev

Bid<Mf3P<dsk 165370 16.31% 16.96% 16.33% 17.94% 1834% 13.18% 19.30% 16.78% 16.34% 17.57% 14.60% 14394 12.53% 16.51%
Bid<Mf3P=4sk 13.80% 13.68% 1428% 14.63% 14.73% 15.96% 15.08% 16.83% 16.07% 1646% 16.18% 14.66% 14.21% 12.55% 18.20%
Bid<=lsk<M3P 14.86% 12.93% 1254% 1201% 13.26% 14.32% 1287% 13.652% 12.90% 12.11% 12.25% 1060% 1146% 1068% 155%%
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Figure 1
Comparison of Daily Returns - Event Day v. Nonevent Days
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Comparison of Short Volume - Event Day v. Nonevent Days
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Nonpilot

Pilot

Figure 2
Distribution of Overnight Return - Pilot v. Nonpilot
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