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THE JOURNAL OF FINANCE e VOL. LXVIII, NO. 5 « OCTOBER 2013

The Effects of Stock Lending on Security Prices:
An Experiment

STEVEN N. KAPLAN, TOBIAS J. MOSKOWITZ, and BERK A. SENSOY*

ABSTRACT

We examine the impact of short selling by conducting a randomized stock lending ex-
periment. Working with a large, anonymous money manager, we create an exogenous
and sizeable shock to the supply of lendable shares by taking high loan fee stocks in
the manager’s portfolio and randomly making available and withholding stocks from
the lending market. The experiment ran in two independent phases: the first, from
September 5 to 18, 2008, with over $580 million of securities lent, and the second,
from June 5 to September 30, 2009, with over $250 million of securities lent. While the
supply shocks significantly reduce market lending fees and raise quantities, we find
no evidence that returns, volatility, skewness, or bid—ask spreads are affected. The
results provide novel evidence on the impact of shorting supply and do not indicate
any adverse effects on stock prices from securities lending.

THE IMPACT OF SHORT selling is the subject of ongoing debate among academics,
investment committees, corporate boards, and regulators. One view is that
short selling helps make markets more efficient by improving price discovery.
An alternative view is that short selling distorts markets and adversely affects
prices by moving them further away from fundamentals. Indeed, short-sellers
have often been characterized as immoral, unethical, and unpatriotic.! Interest
in the effects of short selling has intensified with the sharp drop in asset prices,
particularly those of financial institutions during the recent financial crisis,

*Kaplan and Moskowitz are with the University of Chicago Booth School of Business and NBER,
and Sensoy is with The Ohio State University. We thank Jack Bao, Itzhak Ben-David, Lauren
Cohen, Andrea Frazzini, Cam Harvey (Editor), John Heaton, Kewei Hou, Charles Jones, Christo-
pher Malloy, Gregor Matvos, David Musto, Les Nelson, Oguzhan Ozbas, Lasse Pedersen, Bill
Pridmore, Adam Reed, Savina Rizova, Paul Schultz, Amit Seru, Chester Spatt, Ingrid Werner, an
anonymous Associate Editor, three anonymous referees, and seminar and conference participants
at Columbia University, Duke University, Indiana University, Ohio State University, University
of North Carolina, University of Chicago, University of Oxford, the 2010 fall Q Group meeting,
the 2011 RMA/UNC conference on securities lending, the 2011 AFA Meeting, the 2011 SIFR as-
set pricing conference, and the 2011 Wharton conference in honor of Marshall Blume for helpful
comments and discussions. During the periods of the experiment, Kaplan served on the board of
trustees of the mutual funds managed by the money manager studied in this paper. Kaplan and
Moskowitz thank the Initiative on Global Markets and CRSP at the University of Chicago Booth
School of Business for financial support.

1 See Lamont (2012) for some select quotes about short sellers. During the 1989 congressional
hearings on short selling, Congressman Dennis Hastert (later speaker of the U.S. House of Repre-
sentatives) described the activity as “blatant thuggery.”
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sparking new discussions on the consequences of short selling among policy
makers worldwide.

The theoretical impact of short sales on asset prices is ambiguous. Miller
(1977) argues that differences of opinion and short-sale constraints can lead to
overpricing. Others (e.g., Abreu and Brunnermeier (2003) and Hong and Stein
(2003)) argue that short-sale constraints can lead to excess volatility or desta-
bilized prices (Allen and Gale (1991)). Conversely, in a rational expectations
model, Diamond and Verrecchia (1987) argue that traders adjust for short-sale
restrictions in equilibrium so that there is no overpricing on average, but the
skewness of returns may be affected.

Empirically, the effect of short-sale restrictions on asset prices is also mixed,
largely due to the difficulty in separately identifying demand and supply effects.
For example, supply shifts in stock lending are typically driven by changes in
investors’ marginal cost of lending, which may be related to other factors,
including demand for shorting the security. Disentangling these two effects is
difficult, which gives rise to multiple interpretations of the evidence.

In this paper we provide a new empirical perspective on shorting by conduct-
ing an experiment in which we randomly move the supply of shares available
for lending, holding demand fixed, to produce an exogenous shock to the supply
of lendable shares. Working with a large (greater than $15 billion in assets)
anonymous money manager (“the Manager”), we randomly make available for
lending two-thirds of the high loan fee stocks in the Manager’s portfolio (treat-
ment) and withhold from lending the other third of high loan fee stocks owned
by the Manager (control). The randomized design of the treatment and con-
trol groups is crucial since other factors such as demand differences, lending
by other institutions, market activity, regulation, liquidity, risk, and mispric-
ing should all be unrelated to the randomized treatment and hence difference
out when we compare the available (treated) stocks to the withheld (control)
stocks.?2 Our experiment identifies shocks to supply holding demand and other
factors constant.

We restrict the lending experiment, both treatment and control groups, to
stocks with high loan fees—expected loan fees of at least 25 basis points per year
(0.25%), with an average loan fee of more than 4% per year. High loan fee stocks
are those that have high shorting demand relative to their supply. In theoretical
work, Duffie (1996) and Duffie, Garleanu, and Pedersen (2002) argue that the
effects of shorting constraints are nonlinear and mostly affect stocks whose
supply of lendable shares is restricted relative to demand. According to these
theories, our sample of high loan fee stocks should experience larger than

2 One caveat to the randomization is that the Manager required that we lend three specific
securities on the basis of their high loan fees before the experiment. While this request is clearly
not random, our results are robust to excluding these three stocks from the analysis. In the results
that follow, we include these stocks in our analysis because they experienced a supply shock. Given
their high fees, including these stocks should, if anything, increase the likelihood of finding effects
from lending on stock prices.
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average effects from supply shocks.? Put differently, if there are significant
shorting supply price effects, they should be most evident among high loan fee
stocks.

The original intent was to implement the experiment in a single phase last-
ing up to 6 months. Lending began on September 5, 2008. Because of the
subsequent market turmoil, including the collapse of Lehman Brothers on
September 15, 2008, and concerns over the stability of financial intermediaries
at that time, the Manager decided to recall the loans on September 18, 2008.4
The last recalled security was returned on October 3, 2008. These events define
what turned out to be the first phase of the experiment. We refer to the period
September 5 to September 17, 2008 as the lending period—a positive supply
shock—and the period September 18 to October 3, 2008 as the recall period—a
negative supply shock. (The recall period ended when the last recalled shares
were returned.) While the first phase of the experiment ended prematurely, it
was due to exogenous and unforeseen events. Further, the decision to termi-
nate the first phase was made before any results were examined (by us or the
Manager). Accordingly, the termination should not have introduced any bias
into our results. We do acknowledge that the market turmoil did introduce
considerable volatility into the experiment.

Because the first phase was unintentionally shortened to a total of 1 month,
the Manager decided to conduct a second experiment after general market
conditions stabilized. This second phase of the experiment provides another
independent shock to shorting supply in the market. This allows us to assess
the robustness of the findings from the first phase under more normal market
conditions and over a longer time period. The second phase began on June 5,
2009, with a new set of high loan fee stocks from the Manager’s portfolio using
another randomization. On October 1, 2009, the Manager lifted the restriction
on lending the withheld stocks, eliminating the control group from that date
forward and effectively ending the experiment.? We refer to the period June 5,
2009, to September 30, 2009, as the lending period. There is no recall period

3 The Manager could have run the same experiment among a set of low demand/low loan fee
stocks to see if they behave differently, but chose not to do so. However, because low shorting
demand stocks are not constrained by supply, it is unlikely that our supply shock experiment
would have had an impact on shorting constraints. In fact, the Manager did not want to lend out
its low loan fee stocks because it expected to earn little fee revenue from these stocks (e.g., they had
no excess shorting demand). The Manager decided it was not worth incurring the cost of setting
up a lending program for these stocks.

4 A number of other institutions also suspended their securities lending programs at this time.

5 The Manager’s decision to lend the control stocks and end the second phase of the experiment
was partially due to the fact that the experiments had detected no adverse effects from lending.
In principle, this endogeneity could affect the interpretation of the results. For example, if the
Manager had detected adverse effects early in the second phase and chose to continue the exper-
iment until these effects disappeared, a finding of no adverse effects in the overall period could
be misleading. However, we also analyze event studies with arbitrarily chosen windows and find
identical results, as well as results consistent with the first phase of the experiment, which does not
face this issue. At no event window under either phase of the experiment do we detect significant
adverse effects of lending on stock prices. Conversely, while we cannot rule out that we would have
detected adverse pricing effects had the second phase continued beyond 4 months, the Manager
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for this second phase. Each phase of the experiment on its own has moderate
statistical power, but jointly the two independent phases provide substantial
statistical power and cover two different market environments.

The experiment in both phases substantially increases the supply of shares
available for lending. In the first phase, the potential loan supply by the Man-
ager comprises 229% of daily trading volume, 18.3% of short interest, and 3.7%
of total institutional ownership for the average stock in the experiment. In the
second phase, these figures are 214%, 36.8%, and 6.9%, respectively. In terms
of actual lending, at the peak of the first (second) phase of the experiment, over
$580 million ($250 million) of securities are lent. The daily maximum shares
on loan in the first (second) phase comprises 1.6% (1.7%) of the total market
capitalization of the stocks on average and as much as 5% at the maximum.
Furthermore, actual loan fees decline significantly (on the order of 200-300
basis points per year) and loan quantities rise significantly for the stocks that
experience supply increases relative to those that do not.

Despite the focus on high demand stocks and the sizeable changes to sup-
ply that cause loans fees to decline and shares borrowed to increase, we do
not find any adverse effects on average stock prices from these loan supply
shocks. Positive and negative exogenous shocks to shorting supply have no
price consequences on the underlying shares of stock. Similarly, we fail to find
any consistent adverse changes in volatility, skewness, and bid—ask spreads of
stocks available for lending versus those withheld.

These results are inconsistent with overpricing and disagreement theories
of shorting activity. A possible explanation for the lack of price effects is that
shorting in our sample of high loan fee stocks may be driven primarily by
hedging demand. We examine two sources of hedging demand—merger activity
and convertible bond trading—and find that very few of our firms are exposed to
either activity and that cross-sectionally these two proxies for hedging demand
are unrelated to differences in returns, volatility, skewness, or bid—ask spreads
between available and withheld stocks.

When we analyze the cross-section of returns, we find weak evidence that
returns are lower for available stocks in which supply shocks are largest and
where analyst disagreement (a proxy for investor disagreement) is highest.
This is consistent with overvaluation theories, where the most overvalued firms
(those with the most disagreement) that experience the largest shorting sup-
ply shocks have lower returns. However, these findings are only borne out in
the second phase and are not robust across the two phases of the experiment.
We also find that high market-to-book stocks made available for lending have
higher returns during the lending period of both phases, which is the opposite
of what an overvaluation story predicts. We also find no evidence of any ad-
verse effects of securities lending on volatility, skewness, or bid—ask spreads
in the cross-section of stocks.

has detected no such effects since (albeit without the benefit of a control group) and is still lending
its shares as of October 2011, a full 2 years after the experiment.
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To highlight the importance of our experimental design for drawing infer-
ences about short-selling constraints, we also conduct the same cross-sectional
analysis without imposing the exogenous supply treatment. We find that sev-
eral characteristics are spuriously related to returns, volatility, and bid—ask
spreads in both the lending and the recall periods. These relationships do not
hold when we compare the same effects to the control group, highlighting the
importance of the experimental design.

Overall, the lack of results on returns and bid—ask spreads for the securities
that experience an exogenous supply shock suggests that supply restrictions
on shorting may not be an important factor for asset pricing. In particular, the
results appear unsupportive of Miller’s (1977) overvaluation hypothesis.

There are reasons to be both cautious and aggressive in this interpretation.
On the side of caution, while the supply shocks seem large by a variety of
measures and have an effect on market loan fees and quantities, it is possible
that larger supply shocks than we could provide would affect stock prices.
Put differently, if shorting supply restrictions have measurable asset pricing
consequences, then it must be at supply shock levels greater than those in
the experiment—two to three times average daily trading volume, and 18% to
37% of total short interest over the two phases of the experiment. In addition,
the sample period for the first phase of the experiment is short, volatile, and
unusual, and hence may not be generalizable.

On the aggressive side, the uncertainty and volatility of markets during the
first phase and our focus on high loan fee stocks should bias the results toward
finding a large price impact from shorting. In addition, the second phase of
the experiment provides an independent test during a longer and less extreme
period, and yields similar results.

At the investment manager level, our findings have implications for the
decision to lend shares. Over different time periods, our money manager has
earned lending revenue net of fees ranging from 1.5 to 13 basis points per
year on its largest mutual fund without adversely affecting stock prices. This
strongly suggests that individual money managers and their investors benefit
from securities lending.

At a macro or market level, our findings do not provide any support for the
view that regulation designed to restrict loan supply can support stock prices.
We acknowledge, however, that our experiment cannot address higher levels of
lending or equilibrium effects of securities lending across all stockholders.

The paper proceeds as follows. Section I discusses existing research on the
impact of shorting constraints and our contribution to this literature. Section II
details our sample and experimental design. Section III presents the results
from the experiment. Section IV discusses the implications of our findings and
their economic impact. Section V concludes.

I. Existing Research on Shorting Constraints

The impact of short-sale constraints on asset prices is theoretically ambigu-
ous. Miller (1977) finds that the combination of differences of opinion and
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short-sale constraints can lead to overpricing, where stock prices overweight
the views of optimists. Diamond and Verrecchia (1987), in contrast, argue that
rational uninformed agents take short-sale constraints into account when set-
ting prices, resulting in no overpricing. The effect of short-sale constraints on
stock prices is therefore an empirical question.

A key empirical issue is how to measure short-sale constraints. One strand of
the literature measures shorting constraints using direct measures of shorting
costs such as the rebate rate or the spread between the rebate rate and the
interest rate. The rebate rate is the fee the lender pays to the borrower on
the collateral left with the lender. The spread between the rebate rate and
the interest rate is a direct cost to the short-seller, or revenue to the lender,
known as the “loan fee.” Khanna and Mathews (2012) argue that reductions in
shorting constraints can exacerbate “bear raids” by speculating short-sellers.
The evidence on the impact of rebate rates and loan fees on asset prices is
mixed. See D’Avolio (2002), Geczy, Musto, and Reed (2002), Ofek, Richardson,
and Whitelaw (2004), Jones and Lamont (2002), Boehmer, Jones, and Zhang
(2008), and Banerjee and Graveline (2011).

Another strand of the empirical literature uses short interest as a proxy
for shorting demand. The results, summarized by Desai et al. (2002), are also
mixed. Other studies use the unwillingness or inability to short among certain
investors to proxy for shorting costs or demand. For example, Almazan et al.
(2004) find that very few mutual funds sell short. Using this fact, Chen, Hong,
and Stein (2002) use breadth of mutual fund ownership as a proxy for shorting
supply while Nagel (2005) uses residual institutional ownership as a proxy
for shorting demand. Both studies find mild evidence of overpricing for small
growth firms.

One of the difficulties in interpreting the results from using shorting costs
to measure shorting constraints or using short interest to measure shorting
demand is that both the price and quantity of shorting are determined in
equilibrium. For example, a high level of short interest could imply a low cost
of shorting or high shorting demand. Given that these measures are determined
simultaneously and endogeneously, it is not surprising that the main results
in this literature are so mixed.

Some studies try to mitigate the endogeneity issue by examining changes to
the market for a stock’s shares that indirectly move supply or demand. Sorescu
(2000) uses option introductions and Ofek and Richardson (2003) use lockup
expirations among internet IPOs as proxies for reducing short-sale constraints
for the underlying stocks. Both papers find significant negative abnormal re-
turns following these events. However, the introduction of options and the use
of lockup provisions may also be related to the demand for the stock (i.e., the
endogeneity issue may not be resolved). Mayhew and Mihov (2005) find no
evidence that investors take disproportionately negative positions in newly
listed options, which suggests that option introduction may not causally relax
short-sale constraints.

Cohen, Diether, and Malloy (2007) use loan fees and amounts to identify
shifts in shorting demand or supply. They exploit the fact that, when prices
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(loan fees) and quantities (loan amounts) both increase, an upward shift in
demand must have occurred; when prices decrease but quantities increase,
an upward shift in supply must have occurred. While a shift in demand (or
supply) may be identified by this empirical strategy, it does not rule out that a
shift in supply (or demand) did not also occur simultaneously, but to a lesser
extent. In addition, not all demand and supply shifts can be captured by this
method. Hence, the magnitude and importance of demand and supply changes
is difficult to interpret.

Our experiment, on the other hand, provides clear exogenous supply shocks,
where magnitudes are known, but for a smaller set of securities. Despite taking
a very different approach, Cohen, Diether, and Malloy (2007) obtain similar
results to ours. They find no price responses associated with supply shifts,
consistent with our exogenous supply results. At the same time, they find sig-
nificant price responses associated with demand shifts (which we do not study).

Several studies use financial securities regulation to help identify shorting
constraints. Chang, Cheng, and Yu (2007) compare stocks that the Hong Kong
Stock Exchange designates as eligible for shorting with stocks that are ineligi-
ble. They note that it is not possible to know whether the short-sale eligibility
designations are endogenously determined. Their results are mixed. While they
find large negative returns (roughly —-5%) in the 2 weeks after stocks become
eligible for short selling, they do not find any significant returns when the Ex-
change announces which stocks will become eligible for shorting. Greenwood
(2009) exploits rules governing stock splits in Japan, and finds that sales re-
strictions have a significant impact on stock prices. Bris (2008) examines the
ban on short selling of 19 financial firms following the Securities and Exchange
Commission’s (SEC’s) July 15, 2008, Emergency Order, and finds no evidence
that shorting affects the share prices of these firms. Bris, Goetzmann, and
Zhu (2007) examine short-sale restrictions from market regulators and prac-
titioners across 46 countries and find some evidence that shorting improves
information efficiency. Battalio and Schultz (2011) find that the September
2008 short-sale restrictions in the United States had adverse effects on equity
options markets. Beber and Pagano (2011) examine the effects of short selling
bans around the world in the 2007-2009 crisis, and find that the bans reduced
liquidity and price discovery, but failed to prop up stock prices.

All of the studies that use financial regulation to identify shocks to the short-
ing market are subject to the concern that the regulatory intervention and
application to certain securities is unlikely to be exogenous, but rather related
to other factors influencing pricing. For example, the shorting ban on financial
stocks during the crisis was likely driven by other factors, such as market con-
ditions and sentiment that were related to the prices of those firms. In fact,
regulatory changes more likely identify endogenous rather than exogenous
variation in shorting, making the results difficult to interpret.

Diether, Lee, and Werner (2009) and SEC (2007) are closest in spirit to
our study. They study an SEC-mandated pilot program beginning in 2005 that
randomly suspended short-sale price tests for a third of the stocks in the Russell
3000 while maintaining the tests for the remaining two-thirds. Both papers find
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that short selling activity increases for the stocks whose tests are suspended,
but with limited effect on market quality. As a result of those and other studies,
the SEC subsequently voted to remove short-sale price tests for all stocks.
The SEC pilot program/experiment is different from ours in several respects.
First, the SEC-imposed price tests only restrict shorting for a very brief period
of time (often seconds) and are completely binding by eliminating all shorting
for that period. Our experiment provides exogenous variation in the supply of
shares over the entire lending period (2 weeks for the first phase, 4 months for
the second phase) and provides differences in the magnitude of supply changes
across stocks. Second, our experiment focuses on stocks with ex ante high short-
ing demand relative to supply, where theory indicates supply constraints should
be most binding. Third, we examine the impact of our experimental supply
shocks on the lending market (loan fees and quantities) as well as the underly-
ing stock market. Finally, the studies of the SEC program examine data from
2005—a relatively low volatility environment, whereas the first phase of our
experiment takes place during the extremely volatile period of September and
October 2008, and the somewhat less volatile June to September 2009 period
for the second phase.® The SEC program and our experiments, therefore, cover
a wide range of market conditions. The results from both experiments are con-
sistent, however, in that they do not find any detectable adverse pricing effects.

II. Experimental Design and Data

We briefly describe the (anonymous) Manager with whom we conduct the
experiment and detail our data and experimental design.

A. The Manager and Motivation for the Experiment

The Manager is an active investment manager investing in mid- and small-
cap equities, both inside and outside the United States. Historically, the Man-
ager had not lent out the stocks it owned out of concern that doing so might
lower the prices of the stocks and increase their volatility. The motivation for
this experiment arose when the Manager considered the fees it could receive
from lending its shares. The experiment would allow the Manager to measure
and weigh the benefits of lending its shares against the costs of any adverse
price or volatility effects.

B. Experimental Design

The original intent was to run the experiment in a single phase of lending
lasting up to 6 months. Lending commenced on September 5, 2008. Because

6 The average daily level of the VIX (obtained from Bloomberg) over Diether, Lee, and Werner’s
(2009) sample period from February to July 2005 is 11.2%. Over the first phase of our experiment
from September 5 to October 3, 2008, the average daily VIX is 32.2%; over our second phase from
June 5 to September 30, 2009, it is 26.2%.
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of the subsequent market turmoil, including the collapse of Lehman Brothers
on September 15 and concerns over the financial stability of many financial
intermediaries, the Manager recalled the loans on September 18, 2008. The
recall period ends on October 3, 2008, the day the last recalled security was
returned. These events define the first phase of the experiment. We emphasize
that the decision to terminate the first phase of the experiment was made before
any results were examined (by us or the Manager).

Because the length of the first phase was unexpectedly shortened, the Man-
ager decided to conduct a second phase after general market conditions stabi-
lized. The second phase allows us to assess the robustness of the findings from
the first phase and conduct the lending experiment under more normal mar-
ket conditions over a much longer time period. The second phase also provides
another independent shock to shorting supply in the market for a different set
of stocks.

Given that the first phase lasted roughly 1 month (of the original planned
6 months), the second phase was planned to run for 5 months. The second
phase of lending began on June 5, 2009, and ended on October 1, 2009, when
the Manager decided to lend out the previously withheld shares. The decision
to terminate the second phase was driven in part by the results from the
experiment. We discuss later how the decision to end the experiment might
affect our interpretation of the results.

B.1. First Phase of the Experiment

The Manager made shares available for lending in the first phase of the
experiment on September 5, 2008. We selected the sample based on the Man-
ager’s stockholdings as of June 30, 2008. At that time, the Manager owned 523
individual stocks that were (in total) worth in excess of $15 billion. We divided
the stocks into two groups. The first group included stocks that the lending
agent projected would have a loan fee of at least 10 basis points per year, lead-
ing to significant revenue from lending. The agent based these projections on
existing lending demand and loan fees. We refer to the 138 stocks in this group
as “revenue stocks.” The positive fee implies these stocks have excess shorting
demand relative to supply. We refer to the remaining group of 385 stocks as
“nonrevenue” stocks.

Among the revenue stocks, we randomly selected two-thirds of the stocks to
be available for lending and one-third of the stocks to be withheld. Because
we randomized within the Manager’s holdings at the time, we control for any
stock selection ability that might affect security lending and its impact on share
prices. For example, if the Manager’s selection criteria are related to shorting
demand, anything associated with the Manager’s ability will difference out from
the randomization. Hence, our experiment controls for any effect (observable
or unobservable) related to the Manager.

The randomization also controls for other factors possibly affecting stock
prices, such as general demand for shorting, lending by other institutions,
market activity, security regulation, liquidity, risk, and mispricing. The control
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sample of stocks should difference out all observable and unobservable effects
since assignment to the treatment and control groups is random. There is one
exception to the randomization. The Manager asked us to lend the three stocks
in the revenue group with the highest expected fees in order to reduce the
experiment’s opportunity cost. We include these three stocks in our analysis
becau?e they experience a supply shock, but our results are similar if we exclude
them.

In the Internet Appendix we show that, among revenue stocks, stocks ran-
domly made available for lending do not differ from those randomly withheld
in their equity market capitalization, market-to-book ratio, institutional own-
ership, shares owned by the Manager, prior 6-month return, short interest,
prior 30-day average trading volume, or expected loan fee. The randomization
process succeeds in selecting samples with similar characteristics, including
proxies for loan demand (short interest and expected loan fee).?2 We interpret
the experiment as an exogenous supply shock to the lendable shares of the
available (treated) group of stocks, holding everything else constant by com-
paring to the withheld (control) group.

When the first-phase lending period began, 8 of the 40 stocks made avail-
able for lending based on expected loan fees at the time of the randomization
were no longer eligible for lending because their actual loan fees in the mar-
ketplace had fallen to less than 25 basis points per year. Hence, the primary
sample we study for the first phase of the experiment consists of 32 available
revenue stocks that experienced a supply shock and 20 revenue stocks withheld
from the lending market.® In the Internet Appendix, we show that our findings
are not sensitive to different permutations of the sample and discuss briefly
the robustness of our findings in Section IV.E.

B.2. Second Phase of the Experiment

The Manager made shares available for lending in the experiment’s sec-
ond phase on June 5, 2009. We selected the sample based on the Manager’s
stockholdings as of April 30, 2009. The Manager asked us to conduct the ran-
domization on U.S. stockholdings with expected loan fees greater than 25 basis
points per year (revenue stocks), of which there were 32. We randomly selected
22 of these stocks to be made available for lending, and withheld 10 from the

7 These results, and those for the other permutations of our sample described later, are reported
in the Internet Appendix. (The Internet Appendix may be found in the online version of this article).
The inclusion of the additional high loan fee stocks should, if anything, make us more likely to
detect adverse stock price effects from lending. Hence, any bias is likely to go against our main
finding.

8 Figure A-2 in the Internet Appendix similarly shows that the randomization process generates
no significant differences in the same characteristics between the available and withheld groups
among the nonrevenue stocks as well. While the experiment was not run on the nonrevenue stocks,
this confirms the success of our experimental design.

9 Three of the available stocks and four of the withheld stocks were subject to the short-selling
ban imposed by the SEC on September 18, 2008. However, as discussed the Manager recalled all
of its loans on that date.
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lending program. After reviewing the randomization, the Manager requested
that we lend out one of the withheld stocks that had a particularly high ex-
pected fee (to reduce the opportunity cost of the experiment), resulting in 23
available stocks and 9 withheld. We report results including this selected stock
as part of the group available for lending, but our results are the same if we
exclude it (see the Internet Appendix).1?

When the second-phase lending period began, 4 of the 23 stocks available for
lending no longer had market loan fees of at least 25 basis points per year and
so were excluded from lending. Hence, the primary sample we study for the
second phase consists of 19 revenue stocks that experience a supply shock and
9 revenue stocks withheld from the lending market (hence, no supply shock).
The results for the second phase are also not sensitive to different sample
permutations.

C. The Sample
C.1. Restrictions on Loan Size

The experiment is restricted to U.S. stocks whose gross loan fees were at least
25 bps per year at the start of the experiment. In the first phase, these criteria
reduce the sample from 93 revenue stocks available to lend to 40 available
stocks. Among the 45 withheld revenue stocks, 20 passed the two criteria.
These two restrictions were already in place at the time of randomization for
the second phase, so no additional stocks were filtered out (23 available, 9
withheld).

The Manager placed an additional restriction on the maximum loan size to be
the lesser of (1) three times the average daily trading volume (based on the past
30 days trading activity) or (2) 5% of the outstanding shares of the company.
We define the “potential loan amount” as the Manager’s ownership in a stock
subject to the above constraints. Hence, the potential loan is the minimum of
the number of shares owned, three times 30-day average daily trading volume,
or 5% of shares outstanding.

Because the experiment randomly selects stocks among the Manager’s ex-
isting holdings before the experiment took place, the supply shock is not con-
founded by omitted factors related to the Manager. The restrictions placed
by the Manager on the potential loan size, however, could be related to other
factors that influence our outcome variables. For example, the additional re-
strictions on loan size may be driven by concerns of price impact and lig-
uidity based on the Manager’s trading experience. These restrictions rarely
bind in either phase of the experiment and so are unlikely to affect our
results.

10 In the Internet Appendix we compare the distribution of characteristics for the available and
withheld stocks for the second phase of the experiment. The only significant difference between the
two groups is that the stocks made available for lending have a slightly higher expected loan fee,
which is primarily due to the one stock that the Manager specifically requested we make available.
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C.2. Summary Statistics on Stock Characteristics

Table I presents summary statistics for the randomly available and randomly
withheld stocks in our sample that pass the above-mentioned criteria from the
Manager. For these two groups of stocks, we report the means and medians for
a variety of characteristics measured at the time of the randomization as well
as the p-values from tests of differences in means and medians.

For the first phase, Table I shows no significant difference between the two
groups in firm characteristics, trading activity, the Manager’s ownership of
shares, expected loan fee, or potential loan supply. The only statistically signif-
icant differences between the two groups are that stocks available for lending
have slightly higher mean institutional ownership (but not higher median own-
ership), and have marginally higher short interest. For the second phase of the
experiment, the only significant difference is that stocks made available for
lending have significantly higher expected loan fees. None of these differences
are the result of including the one additional high revenue stock in the available
group.

Because the significant differences in stock characteristics from the first
phase are not significantly different in the second phase, and vice versa, these
differences are arguably consistent with chance. However, even if these differ-
ences are not random, any bias is likely to make it more likely to detect an
adverse effect from stock lending, because higher expected loan fees and short
interest indicate, if anything, more shorting demand.

Table I also provides summary statistics on proxies for hedging-related short-
ing demand. Two likely sources of shorting for hedging purposes are merger
and acquisition (M&A) activity and convertible bond trades. We find that only
3% (5%) of available (withheld) stocks are involved in merger activity during
the first phase (as bidders, none of our sample stocks was acquired during the
experiment) and only 5% (11%) of available (withheld) stocks are involved in
mergers during the second phase. Less than a quarter of our sample of stocks
had convertible bonds outstanding during the experiment periods. These num-
bers suggest that hedging demand related to “merger arbitrage” or capital
structure is unlikely to drive the bulk of shorting demand for our sample of
stocks.!! In addition, differences in hedging demand between the available and
withheld groups are negligible, as the random assignment of stocks is by design
unrelated to hedging activity. Nevertheless, in Section IV we examine whether
the measures of hedging demand are related to our outcome variables in the
cross-section.

11 We also consider two other attributes of the stocks that may be related to variation in shorting
demand: dividend payments and options traded on the stocks (which can be used to create synthetic
short positions). We find little variation in these attributes among our sample of stocks. Fewer than
half of the stocks pay dividends (in either phase); the average dividend yield among those that do
is less than 2% (3%) over the first (second) phase. We find no difference in dividend yields between
the available and withheld stocks during either phase of the experiment. While most of the stocks
in our sample have traded options, they are highly illiquid and infrequently traded.
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Finally, we report summary statistics for measures of valuation and dis-
agreement that researchers have used to test overvaluation theories. Diether,
Malloy, and Scherbina (2002) use lack of analyst coverage and dispersion in
analyst forecasts as indicators of value uncertainty and disagreement to test
Miller’s (1977) overvaluation hypothesis. We examine these characteristics for
our sample of stocks to see whether our sample is useful for testing overpricing.
For example, if our stocks are unlikely to be overpriced because there is little
uncertainty or disagreement about their values, then this may not be the best
sample to investigate the role of shorting constraints on overpricing. We find,
however, that, based on those variables, our sample stocks are likely good can-
didates to test overpricing theories. Across both phases, 41% of our stocks have
no analyst coverage (data from I/B/E/S)—44% (25%) of available (withheld)
stocks in the first phase, and 58% (33%) of available (withheld) stocks in the
second phase. Among stocks that have more than one analyst, earnings fore-
cast dispersion (the standard deviation of earnings estimates across analysts
divided by the mean per Diether, Malloy, and Scherbina (2002)) is quite high
as well. In the first phase, the mean forecast dispersion is 0.27 (including both
available and withheld stocks), which is above the 85th percentile of the I/B/E/S
universe at the same time. In the second phase, the mean forecast dispersion
is 0.57, which is also above the 85th percentile of the I/B/E/S universe at that
time. In addition, our sample of stocks have market-to-book ratios, another
variable that is used as an indicator of overpricing (Lakonishok, Shleifer, and
Vishny (1994), exceeding 2.5 on average, placing them above the 80th percentile
of stocks at the same time (distributions from Ken French’s website).

Our sample of stocks do not appear to have much hedging-related shorting
demand and have significant disagreement and high prices relative to fun-
damentals. Since these stocks also have high loan fees, our sample closely
resembles the types of stocks envisioned by Miller’s (1977) model.

C.3. Size of the Supply Shock

Table I suggests that the experiment provides a potentially sizeable shock
to loan supply. The stocks in the sample have a median market capitalization
of less than $1 billion, consistent with the Manager’s focus on small- and mid-
cap stocks. The Manager owns a meaningful fraction of these firms, averaging
4% to 5% of total shares outstanding. The stocks also are majority owned
by institutional investors. Both the stocks made available and withheld from
lending have significant short interest. For the first phase of the experiment,
the mean short interest as a percentage of shares outstanding is 22.1% for
available stocks and 15.6% for withheld stocks; these numbers are 14.3% and
15.6%, respectively, for the second phase of the experiment. In addition, the
Manager’s holdings average three to seven times average daily trading volume.

The potential loan size is more than double the average daily trading volume
of the stocks for both phases of the experiment. The potential loan is 3.7% of
total institutional ownership for the first phase and 6.9% for the second phase.
The potential loan represents 18.3% of pre-experiment short interest for the
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first phase and 36.8% for the second phase. These statistics suggest that the
lending program represents sizeable changes to the supply of lendable shares.

D. The Lending Experiment

The first phase of the lending experiment began on September 5, 2008. At its
peak, on September 17, over $580 million of securities were lent. On September
18, 2008, the Manager called the loans back. The last shares were returned on
October 3, 2008. We examine the effects on stocks lent versus those withheld
during both the lending period (September 5-17), where the stocks available
for lending experience an exogenous supply increase, and the recall period
(September 18 to October 3), where supply decreases.

The experiment’s second phase began on June 5, 2009. On October 1, 2009,
the Manager decided to remove the restrictions on lending the withheld stocks
to maximize revenue from the lending program. We examine the effects on
stocks lent out versus those withheld during this lending period (June 5, 2009
through September 30, 2009). There is no recall period for the second phase.

The two phases cover quite different market environments—the first phase
being unusually volatile with market prices falling and the second phase fol-
lowing the beginning of a significant market upturn—providing additional ro-
bustness for our findings.

What if other institutions, retail investors, or insiders changed their lending
at the same time? Even if other new lending entered or exited the market simul-
taneously, our results and their interpretation would not be affected because of
our randomized design. The treatment and control groups of stocks should be
affected similarly by any market-wide shocks, including changes in securities
lending by other investors, since by definition those changes are unrelated to
the random assignment of stocks to treatment and control groups. Any changes
in other lending are therefore differenced out in our tests.!?

What about shorting without needing to borrow shares? Shorting without
borrowing shares, that is, naked shorting, is also unlikely to affect our results.
Given the randomized design, naked shorting demand differences out when
comparing available and withheld stocks. Furthermore, SEC Rule 204T was
put into place on October 14, 2008, in between our two phases (the rule be-
came permanent on July 31, 2009.) This rule imposes requirements on broker
dealers designed to curtail naked shorting, making it less of a factor for the
second phase of our experiment. Because we find similar results in both phases,
it seems unlikely naked shorting affects our results. Also, practitioners with

12 Rizova (2010) examines mutual fund securities lending participation from data manually
collected from mutual fund annual reports. In looking at her data, Rizova was able to tell us
privately that only one mutual fund company changed its supply of shares to the loan market
during the first phase. And she was able to identify our Manager as that mutual fund company. Of
course, other institutions or investors besides mutual funds may have altered their participation
during this period or during the second phase. While we cannot rule this out, our experimental
design differences out any other lending effects.
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whom we have spoken believe that naked shorting is not an important part of
this market.

Concerns over the likelihood of share recalls potentially affecting the lending
period (e.g., if potential borrowers worried about getting squeezed scale back
their demand as a result) also are unlikely to be important in our samples.
The strongest motive for recalling shares is to vote them at annual meetings.
Because these meetings predominantly take place in April and May, they are
outside of both phases of our experiment. Consistent with this, no stocks had
record dates for proxy votes during the first phase. In the second phase, only
three stocks did (two available, one withheld).

Finally, we consider how independent the samples are in the two phases of
the experiment. The overlap in stocks between the two phases is modest. Of
the 52 revenue stocks from the first phase, only 16 are in the second phase,
and only 9 of these appear in the same group in the second phase as they did in
the first phase (7 switch groups). Second, even for the same stocks, the supply
shocks themselves and the outcome variables are independent over the two
phases. Daily returns and changes in volatility, skewness, and bid—ask spreads
of individual stocks are independent over time, particularly over the 9 months
separating the two phases. Looking only at available stocks common to both
phases of the experiment, we find zero correlation in returns or other outcome
variables over the two lending periods. Hence, we treat the two phases as two
independent trials of the lending experiment.

E. Supplemental Loan Fee and Quantity Data

From the experiment itself, we obtain expected loan fees (before the lending
periods) provided by the lending agent and the actual loan fees received by the
Manager for the stocks randomly lent out. We supplement these data with daily
loan fees and new loan amounts from Data Explorers for both phases of our
experiment. Data Explorers obtains their data from a variety of lending agents
that include investment banks and prime brokers. The data cover over 20,000
securities lending programs worldwide and over $2 trillion worth of loans.

When an institution starts lending its shares, the lender or lending agent
broadcasts its available positions electronically to the major borrower prime
brokers. For stocks with high loan fees (on special), the lending agent calls
potential borrowers by phone. This increase in supply tends to put downward
pressure on fees, although it need not do so in every case because of the frag-
mented and nontransparent nature of the market. In some cases, particularly
when a stock is in short supply, some borrowers may be unable to completely
fill their demand at the existing loan fee.

Also, because the market is fragmented, each loan is priced independently.
Loans are not priced or repriced to the same level every day. And, lenders don’t
necessarily immediately reduce their fees. Instead, they negotiate with each
borrower. Fees are negotiated downwards when a borrower can borrow at a
lower rate with a different lender, and the existing lender cannot relend the
shares at the same or higher rate.

This content downloaded from 148.205.199.181 on Mon, 21 Jan 2019 21:20:58 UTC
All use subject to https://about.jstor.org/terms



1908 The Journal of Finance®

Given this market structure, borrowers are constantly in the market borrow-
ing and relending stocks. If the borrower can secure a new supply of lower-fee
borrowed stock, the borrower will return the existing loans with the higher
fees. Because the securities lending market is fragmented, there are often mul-
tiple fees on the same stock at the same time from different lending agents.
(See also Kolasinski, Reed, and Ringgenberg (2010).)

We use the Data Explorers data as another measure of market-based loan
fees. On each day, Data Explorers reports the average loan fee for new loans
(originations) of a given stock. We use these data to compare the fees received
by the Manager for loans of a given stock on a given day to fees received by other
lenders for loans of the same stock on the same day. The correlation between the
Data Explorers fees and the actual fees the Manager received on the available
stocks is 0.65 during the first phase’s lending period and 0.69 during the second
phase’s lending period. This indicates the fees are strongly correlated, albeit not
perfectly so—another indication of the degree of segmentation in this market.
We also use the Data Explorers data to obtain estimates of loan fees on the
stocks we randomly withhold from the market.

It is important to mention that reporting to Data Explorers is voluntary. The
fragmented and voluntary nature of this market makes it difficult to know
how much of the lending market this data set covers and how reliable the
data are. In fact, our Manager explicitly instructed its lending agent not to
report the Manager’s loan amounts and fees to Data Explorers. It is likely, but
unknowable, that some of the borrowers of the Manager’s shares did report to
Data Explorers. Because extra loan supply may affect other loan fees, through
subsequent renegotiation from other borrowers, the Data Explorers data are
more likely to pick up loan fee changes than lending volume changes. Hence,
we might expect to find more powerful effects on loan fees rather than loan
quantities because of the nature of the fragmented loan market and reporting
to Data Explorers.

F. Summary Statistics on Lent Stocks

Table II presents summary statistics on the loans actually made over the
two phases. In the first phase, the average (median) stock is on loan for 12.6
(13.5) days total—approximately 6 days during the lending period and 7 days
during the recall period. The average (median) stock is on loan for 49.2 (68.0)
days during the second phase. For stocks on loan, the mean (median) equal-
weighted average annualized loan fee is 259 (81) basis points in the first phase,
and 159 (101) basis points in the second phase. The range of average loan fees
is 1.4 to 976 basis points. The mean (median) loan size-weighted average fee is
768 (523) basis points during the first phase and 147 (101) basis points during
the second phase.

Mean and median actual fees are smaller than the expected fees quoted by
the lending agent (comparing Tables I and II). Conversations with the lending
agent (and other lending agents) indicate that the expected fees are quoted
based on current, not expected, demand and supply. Hence, the potential impact
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of additional supply from the Manager could partly explain this discrepancy,
and would be consistent with the supply shock from our experiment being large
enough to put downward pressure on fees. In the next section, we find evidence
corroborating the downward price pressure on loans.

On average, the shares on loan represent 5.02% (8.93%) of the pre-experiment
short interest during the first (second) phase of the experiment. When new
shares are lent, the average new lending is 42.6% (70.3%) of exchange-reported
daily trading volume for the first (second) phase.!3 The average daily shares on
loan represent about 1% of equity market capitalization, with the maximum
loan level averaging 1.6% of equity market capitalization for the first phase
and 1.7% for the second phase.

Overall, Table II suggests that the actual loans made by the Manager rep-
resent a meaningful number of shares in many companies, and therefore that
the supply shock of lendable shares from our experiment is sizeable. Next, we
investigate the effect of the supply changes on loan fees and quantities.

II1. Results

In this section, we examine the effects of increasing the loan supply of shares
for the treated (available) firms relative to the control (withheld) firms. We first
analyze changes in stock loan fees and lending quantities. We then turn our
attention to returns, volatility, skewness, and bid—ask spreads of the underly-
ing shares. We also exploit cross-sectional variation in loan supply and stock
characteristics to examine these effects.

A. Loan Fees and Quantities
A.1. Loan Fees

Table III examines the impact of the loan supply shocks on loan fees. We com-
pare the average and median daily loan fees of stocks randomly made available
for lending to those randomly withheld and look at changes in these lending
fees before and after the loan supply shock. For both phases of the experiment,
we use a difference-in-differences approach. We compute the average change
in daily loan fees from the prelending to the lending period for the available
and withheld stocks and then calculate the difference between the two groups
of those changes.

Panel A of Table III reports the results. We use four different methods and
data sources to measure loan fee changes. The first row of Panel A uses (aver-
age) Data Explorers fees for all stocks for both the prelending and the lending
periods. The second row uses Data Explorers fees for the lending period and
the expected fees reported by the lending agent for the prelending period. The

13 We use trading volume three business days before the loan date because short sellers need
only borrow the shares for settlement three business days after placing the trade. The maximum
numbers can exceed 100% because exchange-reported trading volume does not include off-exchange
trading.
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Table III
Changes in Loan Fees from the Experiment

Panel A reports loan fee difference-in-differences between available and withheld stocks from the
prelending to the lending period for both phases of the lending experiment. First phase: prelending
period August 1 to September 4, 2008, and lending period September 5 to September 17, 2008.
Second phase: prelending period May 1 to June 4, 2009, and lending period June 5 to September
30, 2009. Four methods are used to measure loan fees: (1) Data Explorers (DE) fee data for all
stocks and both periods, (2) Data Explorers fee data for lending period and expected fee reported by
lending agent for prelending period, (3) actual lending fee during lending period (Data Explorers
fee data for withheld stocks) and expected fee from lending agent for prelending period, (4) actual
lending fee during lending period (Data Explorers data for withheld stocks) and Data Explorers
fee data for prelending period. Reported difference-in-differences estimates are the mean change
in average daily loan fee for the available stocks less the mean change in average daily loan
for the withheld stocks. Standard errors of the difference-in-differences are given in brackets.
Average Treatment Effect of the Treated (ATT) estimates use nearest neighbor matching based on
prelending short interest, where each available stock is matched with a withheld stock that has
the closest level of short interest before the experiment. Panel B reports cross-sectional regressions
of loan fee differences (using definition 4 above) from the preperiod to lending period for each stock
on the size of the loan made in each stock, scaled by both the Manager’s potential loan size as well
as by shares outstanding. In Panel B, all variables are stock-level averages over the respective
periods. Regressions are run for available stocks only as well as for all stocks, including those
withheld for which actual loan size is zero. A constant is estimated in each specification but not
reported. All loan fees are expressed in percent per year. All standard errors are White (1980)
heteroskedasticity-consistent and *, **, and *** indicate statistical significance at the 10%, 5%,
and 1% levels, respectively.

Panel A: Change in Loan Fee (% per year) Difference-in-Differences

First Phase Second Phase
Available — Withheld Available — Withheld

Difference-in- ATT matched Difference-in- ATT matched
differences  (on short interest)  differences  (on short interest)

estimate estimate estimate estimate
Lending period fee (from DE) — —0.09 -0.13 —2.29*% —2.34%*
Prelending period fee (from DE) [0.45] [0.48] [1.13] [0.76]
Lending period fee (from DE) — —0.70 —0.24 —2.27* —2.10%***
expected fee (from lending agent) [1.28] [1.24] [1.14] [0.79]
Actual lending fee — —3.45%* —2.99%* —3.01** —2.84%**
expected fee (from lending agent) [1.46] [1.44] [1.30] [0.87]
Actual lending fee — —2.84%* —2.88%#* —3.03%* —3.08***
Prelending period fee (from DE) [0.66] [0.66] [1.30] [0.85]

Panel B: Relation between Changes in Loan Fee and Changes in Loan Size

Dependent variable = Actual lending fee during experiment — preperiod lending fee (% per year)
First Phase Second Phase
Available stocks All stocks Available stocks All stocks

Actual loan/potential =~ —0.34*** —0.35%** —0.18** —0.17**

loan (%) [0.12] [0.09] [0.07] [0.06]
Actual loan/shares —3.55 —6.91** —6.09%** —5.83***

outstanding (%) [3.37] [2.94] [1.53] [1.41]
N 32 32 52 52 19 19 28 28
R? 0.28 0.03 0.42 0.15 0.50 0.78 0.54 0.79
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third row uses the actual lending fees for available stocks and the Data Ex-
plorers fees for the withheld stocks during the lending period, and the expected
fees from the lending agent for all stocks for the prelending period. Finally,
the fourth row uses the actual lending fees for available stocks and Data Ex-
plorers fees for withheld stocks during the lending period, and the Data Ex-
plorers fees for all stocks for the prelending period. Because fees are averaged
across days for each stock, the serial correlation in fees is accounted for (i.e.,
we have one difference measure per stock).

Panel A reports a negative average impact on fees from the supply shock for
all four measures of loan fees and for both phases of the experiment. We report
both simple difference-in-differences estimates and estimates employing near-
est neighbor matching (Abadie and Imbens (2011)) on prelending short interest.
The latter, which we refer to as Average Treatment Effect of the Treated (ATT)
estimates, accounts for the possibility that changes in loan fees may be related
to the amount of shorting. Both sets of estimates produce negative numbers,
indicating a decline in loan fees for the available (treated) stocks relative to the
withheld (control) stocks. For both sets of estimates, six of the eight negative
measures are statistically significant. These results indicate that our experi-
ment produces loan supply changes large enough to affect fees. The economic
magnitude varies across the measures from —9 to —345 basis points per year
during the first phase, and from —210 to —303 basis points per year during the
second phase.

Panel B of Table III reports cross-sectional regressions of loan fee differences
between the lending and preperiod (using the fourth measure of fee differences
above) on the size of the loan made in each stock. We scale the loan size by the
potential loan size determined by the Manager as well as by shares outstanding
(to measure the loan size relative to the market). We run regressions for the
available stocks whose shares are actually lent (first column) and for all stocks
including those withheld (second column).

In both phases of the experiment and for both samples of stocks, there is a
consistent negative relation between the size of the loan shock and the change
in loan fee (loan size is zero for withheld stocks). Seven of the eight coefficients
are significantly negative. Larger lent amounts are associated with larger de-
creases in loan fees, providing additional evidence that our experiment provides
sizeable loan supply shocks that matter for loan prices.

The evidence in Table III is consistent with theory that larger supply shifts
have bigger fee consequences (e.g., Duffie, Garleanu, and Pedersen (2002))
and suggests that our experiment generates meaningful loan supply changes.
Moreover, the significant decrease in loan fees also suggests that our tests have
enough power to reject the null hypothesis at conventional levels of significance.

A.2. Loan Quantities

Table IV investigates the effect of our experiment on loan quantities and
market-wide short interest (from Compustat). Given the strong decline in loan
fees that we find in Table III, it is not clear whether we should expect much
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Table IV
Changes in Loan Quantities from the Experiment

Panel A reports changes in short interest difference-in-differences between available and withheld
stocks from the prelending to the lending period for both phases of the lending experiment. Short
interest is reported biweekly, and only once during the lending period for the first phase. For
the second phase, we take the stock-level average short interest over the lending period. Standard
errors of the mean short interest difference-in-differences are given in brackets. Average Treatment
Effect of the Treated (ATT) estimates use a nearest-neighbor matching (Abadie and Imbens (2011))
sample based on prelending expected loan fee (from the lending agent). Panel B reports regressions
of the daily number of shares lent market-wide (from Data Explorers) on the Manager’s daily
lending activity and an indicator variable for whether the stock is available for lending. The
Manager’s lending activity is zero for withheld stocks. A constant is estimated in each specification
but not reported. All loan quantities are expressed as a percentage of shares outstanding. Standard
errors are reported in brackets and are clustered by stock. *, ** and *** indicate statistical
significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Changes in Short Interest (% of Shares Outstanding) Difference-in-Differences

First Phase Second Phase
Available — Withheld Available — Withheld
Difference-in- ATT matched Difference-in- ATT matched
differences (on loan fee) differences (on loan fee)
estimate estimate estimate estimate
Change in short interest 0.67 0.85 -1.02 2.76**
[1.52] [1.47] [0.91] [1.38]

Panel B: Relation between Daily Market Lending Quantities and Loans Made by the Manager

Dependent variable = Market loan quantity (as % of shares outstanding)
First Phase Second Phase

Loan size made by Manager 0.355%** 0.661***

(as % of shares outstanding) [0.111] [0.010]
Available indicator 0.001 —0.004

[0.001] [0.123]

N 468 2,286
R? 0.08 0.05

effect on short interest. If the quantity of demand for shorting is relatively
price inelastic, then a supply shock should result in a strong price (loan fee)
response, which we find, but not much of an effect on equilibrium quantities.
If, on the other hand, demand is relatively price elastic, then we should find an
impact on quantities as well.

Panel A of Table IV reports estimates of differences between available and
withheld stocks in changes in market-wide short interest from the prelending to
lending period for the two phases. We report difference-in-differences estimates
and nearest neighbor matching based on prelending loan fees (that take into
account the possibility that changes in shorting quantities may be related to
loan fees).
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For the first phase, we find that both estimates of the supply shock impacts on
short interest from our experiment are positive, but not statistically significant.
Short interest, however, is highly volatile and infrequently reported (biweekly).
During the lending period for the first phase, short interest is only reported
once (on September 15, 2008), which limits the power of our tests. Focusing on
economic rather than statistical significance, the numbers in Table IV imply
an increase in short interest of available relative to withheld stocks of 67 to 85
basis points of shares outstanding.

For the second phase, the difference-in-differences estimate is negative
but insignificant. The matched estimate, in which the short interest of each
available stock is compared to that of the withheld stock with the closest
prelending loan fee, is positive and significant, implying an increase in short
interest of available stocks compared to withheld stocks of 2.76% of total shares
outstanding.

Another problem with using infrequently reported short interest to measure
shorting activity is that large changes in shorting activity may be missed if the
typical short holding period is shorter than the reporting interval. To address
this possibility, we use Data Explorers data on daily new loans (originations).
These daily data allow us to construct a more powerful test than is possible with
biweekly short interest data, and to capture more dynamics of shorting activity.
While the Data Explorers data do not capture all lending activity in the market
(and may not capture some of our Manager’s activity because the Manager did
not report it), we should see some of the Manager’s lending reflected in lending
activity reported by Data Explorers if that activity is significant.

Panel B of Table IV reports results from regressions of the change in loan
quantity in the market for each stock on the size of the loan made by the
Manager (both represented as a percentage of shares outstanding) and on a
dummy variable indicating whether the stock is available (=1) or withheld
(= 0). The coefficient on the loan size made by the Manager (equal to zero
for all withheld stocks) represents the impact of our supply shock on market
loan quantities, where the available dummy variable controls for differences
between the treatment and control groups. For both phases, the loans made
by the Manager on a given day are significantly positively related to the total
new loans in the market on that day reported by Data Explorers. And, the zero
coefficient on the available dummy indicates that our randomization effectively
controls for or differences out any market-wide lending activity changes that
might have occurred. Hence, the regression has a clear interpretation as a pure
exogenous supply shock.

Overall, then, we interpret the evidence in Tables III and IV as indicating
that the experiment had a measureable and sizeable impact on market loan
prices and quantities.

B. Returns

We now investigate how stock returns are affected by the loan supply shocks.
We conduct three different tests. First, we examine average returns during the
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experiment (lending and recall periods). Second, we look at event studies for
returns at various windows. Finally, we examine cross-sectional tests relating
returns to stock characteristics and loan supply.

B.1. Average Returns

Table V analyzes how the supply shock to lendable shares affects returns
by comparing the average daily returns of the available stocks to those of the
withheld stocks over three periods: the “prelending period” (roughly a month
before the lending period), the lending period, and the recall period.

We form two portfolios, one containing the available stocks and one contain-
ing the withheld stocks, and compare the average daily portfolio returns over
each period. We compute average returns using several weighting methods:
equal-weighted, value-weighted, and expected (at the time of the randomiza-
tion) loan fee—weighted. The difference between the equal-weighted and value-
weighted results provides insight into whether expanding loan supply is more
important for smaller or larger stocks, while the expected loan fee-weighted
results indicate whether the effect is stronger for stocks with higher ex ante
shorting demand relative to supply (as implied by high loan fees).

If loan supply shocks from the experiment have pricing effects, then returns
should decrease during the lending period when supply increases and increase
during the recall period as the supply of shares is suddenly reduced. We report
raw returns, though returns adjusted for the Russell 2500 index (the index
most closely related to the Manager’s holdings) yield similar results.!4

Panel A of Table V reports the results for the first phase; Panel B, for the
second phase. Standard errors are robust to heteroskedasticity (White (1980)).
Because we average returns across stocks for a given day, standard errors
also account for cross-correlation in returns at a point in time. The first three
columns of each panel indicate that returns to available stocks do not differ
significantly from returns to withheld stocks during the prelending periods of
the two phases. The next three columns of each panel report average daily
returns over the lending period.

For the equal-weighted portfolios, during the first phase, the returns to avail-
able stocks are negative, but less so than the returns for stocks not available
for lending (—26 vs. —72 basis points). The difference between the two portfolio
returns is 47 basis points (annualized) per day and is statistically insignificant.
This result highlights the importance of the experiment. Without the random
control group of stocks, we might erroneously conclude that the —26 basis points
for the available stocks indicates price pressure from increased shorting supply.
However, because the control group of stocks experiences an even greater de-
cline in returns without any change in loan supply, the negative returns must
have been driven by other factors unrelated to loan supply. In the second phase,

14 There should be no need to adjust returns for risk or a benchmark, because the treatment and
control groups are randomly assigned and should have identical risk characteristics. We confirm
that risk/benchmark adjustment yields nearly identical results.
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available stocks outperform withheld stocks on an equal-weighted basis, but
by an insignificant 13 basis points.

For the value-weighted portfolios, available stocks underperform by 28 basis
points in the first phase, but outperform by 21 basis points in the second, with
the latter marginally statistically significant.

For the expected loan fee—weighted portfolios, available stocks outperform
by a statistically significant 111 basis points in the first phase, and outperform
by an insignificant 13 basis points in the second.

Across both phases of the experiment, therefore, we fail to detect any sig-
nificant negative pricing effect from shocks to loan supply. Indeed, the point
estimates are largely in the wrong direction for a price pressure story.

The final three columns of Panel A of Table V report the difference in returns
between the available and withheld stocks over the recall period for the first
phase. The equal-weighted returns to available stocks average —69 basis points
while the returns to stocks not made available average —27 basis points. This
difference of —42 basis points is insignificant. The value and expected loan fee—
weighted results also deliver negative return differences between the available
and withheld stocks that are not significant. The more negative returns to
available stocks over the recall period, when loan supply decreases, is also
inconsistent with a price pressure story.1®

Overall, we fail to find evidence consistent with Miller’s (1977) overpricing
hypothesis that supply increases in the shorting market create negative price
pressure for the underlying stock.

B.2. The Power of the Average Return Tests

It is useful to consider the power of our tests for detecting any adverse
price consequences, bearing in mind that our analysis of loan fees in Table III
suggests that the experiment is sizeable enough to have power to detect loan
fee effects. In this section, we gauge the power of our tests by considering
the magnitude of return differences that we can reject at various levels of
significance.

Table VI reports rejection cutoff values for tests of differences in returns
between the available and withheld stocks over the lending and recall periods
of the first phase and the lending period of the second phase. We report rejection
region cutoffs for one-tailed ¢-tests on return differences at the 10%, 5%, and
1% significance levels. For lending period differences, the cutoff value is a lower
bound (because the test is for negative return differences), while for the recall
period differences, the critical value is an upper bound (because the test is
for positive return differences). The numbers reported represent the values
of the difference between available and withheld stocks that we can reject at

15 We also examine the nonrevenue stocks in the first phase. The vast majority of these stocks
were not lent even if available. Four available nonrevenue stocks were lent because their loan fees
increased above 25 basis points. The returns to these stocks over the lending and recall periods
are indistinguishable from those of the withheld stocks.
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Table VI
Power of the Tests: Rejection Regions for One-Tailed
Tests of Return Differences

Reported are the rejection cutoff values for tests of differences in returns between the available
and withheld stocks over both phases of the experiment separately and combined. The first phase
contains return differences for the lending and recall periods, while the second phase contains
differences for the lending period only. The combined phases only look at return differences for
the lending periods. Rejection region cutoffs for one-tailed tests on return differences are reported
at the 10%, 5%, and 1% significance levels. For lending period differences, the cutoff value is a
lower bound (since the test is for negative return differences), while for recall period differences the
critical value is an upper bound (since the test is for positive return differences). For the combined
phases, estimates of the average return difference between available and withheld stocks for each
phase are weighted by their precision (inverse of their variance) to produce the most efficient
(lowest variance) combined estimate. This combined estimate and its associated standard error
are used to compute the reported rejection region cutoffs, which represent the value that we can
reject, at the specified level of significance, that the difference between available and withheld
stocks over the lending (recall) period is less (greater) than in a one-tailed test. We report critical
values for equal-weighted, value-weighted, and expected loan fee-weighted average differences
across all phases of the experiment.

Rejection Cutoff Values for Return Differences (in %)

First Phase Second Phase Combined
Significance Lending Recall Lending Lending
Level (lower bound) (upper bound) (lower bound) (lower bound)

Equal weight 10% —0.04 0.26 —-0.05 0.01
5% -0.21 0.48 —0.10 —0.03

1% -0.60 0.94 -0.19 -0.12

Value weight 10% -0.94 0.34 0.05 0.01
5% -1.16 0.67 0.00 —0.03

1% -1.65 1.38 —-0.08 —-0.12

Expected loan 10% 0.72 0.38 —0.18 0.31
fee weight 5% 0.59 0.59 -0.27 0.25
1% 0.30 1.04 —0.43 0.12

the specified level of significance over the relevant period in a one-tailed test.
We report critical values for equal-, value-, and expected loan fee—weighted
average differences across all phases of the experiment.

Table VI indicates that, for the first phase, the power of our test depends
on the weighting scheme and varies considerably. But the second phase is
less sensitive to the weighting scheme and provides a more powerful test.
This makes sense because the second phase covers a longer and less volatile
time period. We can reject at the 10%, 5%, and 1% significance levels that the
lending-period return differences are less than —5 to —19 basis points when
equal-weighting, between +5 and —8 basis points when value-weighting, and
between —18 and —43 basis points when weighting by expected loan fees.

The greater power of our experiment, however, comes from running two
independent trials or phases. Over the lending periods from the two phases,
based on p-values for the equal-weighted results, the joint probability that we
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would observe one observation of at least 47 basis points (p-value = 0.12), and
then another of at least 13 basis points (p-value = 0.175), relative to a null
that the return difference in each phase is less than or equal to zero is 2.1%.
The analogous calculation for the expected loan fee—weighted portfolios yields
a joint probability of less than 1%.

To calculate rejection regions that account for both phases requires combining
the results from those phases. One simple and robust way to obtain rejection
regions for the two phases jointly is to take the precision-weighted average
of the estimated return differences for each phase. The precision (inverse of
variance) of the estimates for each phase takes into account the number of
stocks, the volatility of stock-level returns, and the duration of each phase,
and is the most efficient (minimum variance) estimator of the combined return
difference.

The last column of Table VI reports rejection cutoff values for the combined
phases of the experiment. We obtain much tighter rejection regions that vary
less across the different weighting schemes. At the 10% significance level, we
can reject that the return difference between available and withheld stocks
is negative for all three portfolios. At the 95% confidence level, we can re-
ject that the return difference is less than —3 basis points for the equal- and
value-weighted portfolios, and less than +25 basis points for the expected loan
fee—weighted portfolios. At the 99% confidence level, we can reject that the re-
turn difference is less than —12 basis points for the equal- and value-weighted
portfolios, and is less than +12 basis points for the expected loan fee—-weighted
portfolios. Thus, the loan fee—~weighted results reject the Miller (1977) hypoth-
esis even at the 1% significance level.

These are fairly tight rejection regions, suggesting that our tests have suffi-
cient power to detect reasonably small return effects, and that the results are
largely inconsistent with negative price pressure.

Another issue regarding the power to detect return effects is to consider
our previous results on loan fees. Table III indicates our experiment had a
significant impact on actual loan fees of 284 to 345 basis points per year. Are
these effects large enough to detect return effects over our sample period given
the power of our tests? We think so, based on reasonable assumptions. For
instance, if the supply shock is permanent (which, after the second phase it
has been), and if the Miller (1977) model is correct and there is a one-to-one
mapping from loan fees to returns, then the experiment should produce a
permanent 284 to 345 basis point shock to the annual expected return of the
treated stocks. This would translate into a huge permanent price effect that
should be easily detectable.

On the other hand, if the supply shock is temporary, then the return effect
could be much smaller. To take an extreme case, suppose the supply shock
only lasts 1 day (an assumption at odds with the actual loans made). Then
the expected return effect would be about 1.2 basis points, which is not easily
detectable. The actual duration of the supply shock was about 12.6 days on
average in the first phase, which suggests a large enough price impact to be
detectable based on our critical values in Table VI. For the second phase, the
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average actual duration is 49 days, but the supply shock has been maintained
since June 5, 2009, which as of this writing is 805 days (and counting), and
therefore implies an even larger price effect. These implied price effects should
be easily detectable according to our critical values in Table VI.

B.3. Event Studies for Returns

Another question is how quickly the market recognizes the supply shocks
and incorporates them into prices. The loan fees seem to change on the day of
the supply shock, but it is possible that effects show up in returns at different
times. While we do not find any return effects over the entire lending or recall
periods, perhaps the effects are present at higher frequencies that are masked
by the entire period. To investigate this possibility, we conduct event studies of
returns at various windows. Another benefit of the event study approach is that
it circumvents the potential concern that the average return results could be
biased by the Manager’s potentially endogenous decision to end each phase.!6

Table VII reports results of event studies for returns to available versus
withheld stocks at various windows after the beginning of lending for each
phase of the experiment (and after the beginning of recall for the first phase).
These event studies allow us to assess what the results would have been had
the experiment ended at various hypothetical and exogenous points in time. In
addition, since the first phase contains the Lehman Brothers bankruptcy on
September 15, 2008, it is interesting to see how sensitive the results are to this
episode of enormous market turmoil.

The results in Table VII show that for no event window, in either phase of
the experiment, do we observe significantly lower returns to available stocks
compared to those withheld. These results confirm our previous conclusions
from the entire lending and recall periods. Had any of these event windows
been chosen as an exogenous termination date ex ante, the experiment would
have yielded similar results. In addition, there is no consistent pattern in
returns over the first day or two of the experiment across the two phases. Nor
is there any evidence of negative price pressure before the Lehman bankruptcy
(the first week of the first phase of lending).

One caveat to these conclusions is that it is possible that we would have
detected adverse effects from lending had the second phase continued for more
than 4 months. This caveat holds no matter when the second phase would
have ended, even if exogenously specified in advance. However, we note that,
since the experiment ended, the Manager has chosen to lend all of its shares.

16 While we already discussed that the decision to recall the loans in the first phase was not
endogenous to the results, as neither we nor the Manager had yet analyzed the data, the decision
to lend the control stocks in the second phase after 4 months, thereby ending the experiment,
occurred partially because we detected no adverse pricing consequences from lending. If the Man-
ager had detected adverse effects of lending early on in the second phase and chosen to continue
the experiment until these effects disappeared, then our finding of no adverse return effects in the
lending period could be misleading. The event studies can help shed light on whether this occurred
and offer arbitrary cutoff points that avoid this potential issue.
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Table VII
Event Study Returns for Available versus Withheld Stocks

Reported are panel regressions of daily stock returns for various windows during each phase of
the experiment. Panel A focuses on the lending period of the first phase, Panel B on the recall
period of the first phase, and Panel C on the lending period of the second phase. The windows are
1 trading day (i.e., the first day of lending or recall), 2 trading days, 3 trading days, 5 trading days,
and for the second phase 1 month, 2 months, and 3 months. Monthly windows are in calendar
time and include all trading days in the calendar window. In each specification, the dependent
variable is the daily stock return (in %). The independent variable is an indicator for whether
the stock is available for lending. A constant is estimated in each specification but not reported.
The reported regression coefficients therefore equal the average daily stock return difference (in
percent) between available and withheld stocks over the event window. Analogous to Table V, we
report equal-weighted, value-weighted, and expected loan fee—weighted averages. Standard errors
(in brackets) are heteroskedasticity-consistent and clustered by trading day (except in the 1-day
tests). *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Average Daily Stock Return Difference (%) between Available and Withheld Stocks

Panel A: First Phase Lending Period Panel B: First Phase Recall Period

Event window: 1 day 2days 3days 1week 1day 2days 3days 1week

Equal weight —0.58 0.36 0.23 0.13 0.08 —0.04 —-1.36 -0.32
[0.75] [0.95] [0.56] [0.33] [2.33] [0.12] [1.33] [1.02]
Value weight —-0.38 0.93 0.65 0.23 0.33 -0.61 -2.33 -0.67

[0.66] [1.31] [0.81] [0.59] [2.40] [0.94] [1.82] [1.43]
Expected loan —0.05 -0.20 0.23 0.80 0.65 0.75*  —0.40 0.07
fee weight [0.67] [0.15] [0.44] [0.45] [4.98] [0.11] [1.16] [0.79]

Panel C: Second Phase Lending Period

Event window: 1 day 2 days 3 days 1 week 1month 2months 3 months

Equal weight 0.94 —0.40 0.32 —-0.03 —-0.29 0.08 0.09
[1.28] [1.36] [1.07] [0.63] [0.32] [0.23] [0.16]

Value weight 1.74 -0.24 0.37 0.14 0.02 0.19 0.22
[1.27] [2.00] [1.30] [0.78] [0.29] [0.19] [0.15]

Expected loan 0.86 -0.74 0.34 —-0.01 —0.55 —-0.02 0.08
fee weight [1.28] [1.61] [1.43] [0.91] [0.54] [0.37] [0.29]

B.4. Cross-Sectional Return Tests

The previous results compare the average stock in the treatment and control
groups, which may mask important cross-sectional information. Returns may
be related to certain stock characteristics or the magnitude of the loan supply.
In fact, Table III shows that larger supply shocks are associated with larger
loan fee declines. To investigate this possibility, we estimate cross-sectional
regressions of stock-level average daily returns during the lending and recall
periods on stock characteristics and potential loan supply interacted with the
treatment and control of lending availability. We also report results for the
available stocks only (i.e., with no control group) to highlight the potential for
misleading inference without the benefit of an exogenous control group. Given
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the limited degrees of freedom, we focus on specifications with one explanatory
variable at a time (and its interaction with treatment).

Panel A of Table VIII reports results examining cross-sectional variation
in loan supply from the Manager and shorting demand. Relaxing shorting
constraints is likely to be most important when the relaxation is largest, for
stocks with the highest shorting demand relative to supply, or for stocks whose
shorting demand does not stem from hedging motives.

The first set of tests in Panel A of Table VIII shows that the Manager’s
potential loan supply (as a percentage of total institutional ownership in the
stock) is modestly negatively related to the returns of available stocks relative
to the returns of withheld stocks during the first phase lending period. This is
suggestive of negative price pressure at high levels of loan supply, but the result
is only statistically significant at the 10% level. During the lending period for
the second phase, however, we do not find this result. Potential loan supply is
also unrelated to returns in the recall period of the first phase.

The next three sets of tests in Panel A of Table VIII show that returns to
available stocks relative to withheld stocks are unrelated to prelending short
interest or expected loan fees—both measures of shorting demand—and are
unrelated to an indicator for whether the stock has meaningful hedging-driven
shorting demand. The hedging demand indicator is equal to one if the firm has
merger activity or convertible bonds outstanding over the relevant period, and
zero otherwise.

Comparing the results for all stocks with the available versus control interac-
tion to the results for available stocks only (hence, no control group) highlights
the importance of the exogenous experimental design. In tests using available
stocks with no control group, we find several significant results: short inter-
est is positively related to first-phase lending period returns and negatively
related to first-phase recall period returns; expected loan fees are positively
related to first-phase lending period returns; hedging demand is negatively re-
lated to lending period returns. However, these relations are spurious because
they disappear when we include the control group of withheld stocks. Relative
to the returns of withheld stocks, there is no evidence that returns of available
stocks are related to any of these characteristics.

Panel B of Table VIII focuses on measures of stock valuation and disagree-
ment. According to Miller’s (1977) model, relaxing shorting constraints should
be most important for overvalued stocks when shorting is constrained. Examin-
ing the interaction with market-to-book ratio, a proxy for overvaluation, in the
first set of tests, we find that returns to available stocks versus withheld stocks
increase with market-to-book for both phases of the experiment. This result is
opposite from the prediction of the overvaluation hypothesis that returns are
lowest among the most highly valued stocks.

Examining the interactions with analyst coverage, during the lending period
of the first phase returns to available stocks with no analyst coverage are
lower than those of withheld stocks with no analyst coverage, consistent with
the overvaluation hypothesis. However, we do not find similar results for the
second phase or a reversal in the recall period of the first phase.
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Table VIII
Cross-Sectional Return Regressions

Reported are cross-sectional regression results of returns during the lending and recall periods on
a variety of stock characteristics. The dependent variable is the stock-level average daily return
(in percent) during the specified period. Each specification focuses on one explanatory variable.
Panel A focuses on lending supply and demand measures while Panel B focuses on valuation
and disagreement measures. Regressions are run for available stocks only and for all stocks.
The latter include an interaction for whether the stock in question is available for lending with
the explanatory variable. “Hedging demand indicator” is equal to one if the stock had either a
convertible outstanding or was involved in a merger during the lending period, and zero otherwise.
All other variables are defined in previous tables. A constant is estimated in each specification
but not reported. Standard errors (in brackets) are White (1980) heteroskedasticity-consistent.
Coefficients significantly different from zero at the 10%, 5%, and 1% levels are indicated with a *,
** and *** respectively.

Period: Lending Phase 1  Lending Phase 2 Recall Phase 1

Sample: Available  All  Available All  Available All

Panel A: Lending Supply and Demand Measures

Potential loan/institutional -0.32 0.11 0.00 —-0.02 -0.05 -0.12
ownership (%) [0.19] [0.16] [0.00] [0.01] [0.12] [0.12]

Potential loan/institutional —0.42% 0.03 0.07
ownership (%) x Available [0.25] {0.01] [0.17]

Available 2.16 0.01 —-0.80
[1.31] [0.15] [0.77]

R? 0.16 0.08 0.00 0.10 0.01 0.06

Short interest (%) 0.05* 0.04 0.00 0.00 -0.03* —0.04
[0.03] [0.05] [0.00] [0.01] [0.02] [0.02]

Short interest (%) x Available 0.00 0.00 0.00
[0.05] [0.01] [0.03]

Available 0.11 0.10 -0.27
[1.39] [0.22] [0.67]

R? 0.14 0.09 0.02 0.08 0.11 0.12
Expected loan fee (%) 0.05* -0.01 —0.00 -0.04 -0.01 -0.04
[0.03] [0.12] [0.00] [0.10] [0.02] [0.07]

Expected loan fee (%) x Available 0.06 0.04 0.02
[0.12] [0.10] [0.08]

Available 0.06 0.09 -0.47
[0.50] [0.15] [0.44]

R? 0.13 0.06 0.00 0.07 0.02 0.04

Hedging demand indicator —1.24*%* 256 0.01 0.11 -0.20 —1.63%*

[0.55] [1.79] [0.09] [0.21] [0.44] [0.73]

Hedging demand x Available 1.31 —0.10 1.43
[1.87] [0.23] [0.86]
Available 0.10 0.16 -0.78*
[0.39] [0.11] [0.41]

R? 0.16 0.21 0.00 0.08 0.01 0.15

(Continued)
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Table VIII—Continued

Period: Lending Phase 1 Lending Phase 2 Recall Phase 1

Sample: Available All Available All Available All

Panel B: Valuation and Disagreement Measures

Market/Book ratio 0.05  —0.19%** 0.00 —0.08** 0.03 —-0.16
[0.10]  [0.05] [0.01]  [0.03] [0.08] [0.20]

Market/Book ratio x Available 0.24** 0.08** 0.19
[0.11] [0.04] [0.22]
Available -0.68 -0.15 -1.17*
[0.60] [0.17] [0.61]

R2 0.01 0.07 0.00 0.20 0.00 0.10

No analyst coverage indicator -0.53 1.96** -0.10 0.20 -0.28 0.47
[0.46] [0.78] [0.11]  [0.20] [0.38] [0.63]

No analyst coverage x Available —2.49%** -0.30 -0.74
[0.90] [0.23] [0.74]

Available 1.19 0.25%* -0.18
[0.76] [0.12] [0.49]

R? 0.04 0.11 0.06 0.15 0.02 0.04
Analyst forecast dispersion -0.17 0.68 —0.03 0.68%*%*  1.07*** —-1.30*
[0.28] [1.35] [0.02] [0.13] [0.24] [0.64]

Analyst forecast dispersion x -0.85 —0.70%** 2.37***

Available [1.38] [0.13] [0.69]

Available 1.73 0.36** -0.61
[1.25] [0.13] [0.69]

R? 0.01 0.13 0.06 0.41 0.35 0.19

Looking at analyst forecast dispersion (among stocks with more than one
analyst), during the lending period of the second phase returns to available
stocks with high analyst forecast dispersion are lower than those of withheld
stocks, while the opposite pattern holds during the recall period of the first
phase. There is no relation during the lending period of the first phase. This
is mildly suggestive of price pressure effects among stocks with the highest
degree of disagreement.

Overall, then, we fail to find consistent evidence of a cross-sectional relation
of greater price pressure on the available stocks to measures of overvaluation.

C. Volatility, Skewness, and Bid-Ask Spreads

We next turn to an analysis of changes in stock-level volatility, skewness,
and bid-ask spreads.

C.1. Difference-in-Differences

The first three columns of Table IX report difference-in-differences of the
standard deviations of the stocks made available for lending relative to the
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stocks withheld from lending from the preperiod to the lending period, and
from the lending period to the recall period. Volatilities for each stock are com-
puted from daily returns over each of the periods. We report equal-, value-, and
expected loan spread-weighted difference-in-differences with p-values re-
ported in parentheses.

If short selling improves price discovery, then reducing constraints to short-
ing by lending shares should improve price discovery and lead to lower volatil-
ity. Hence, we expect the volatility of available stocks should decrease relative
to that of withheld stocks in the lending period, and should increase in the re-
call period. On the other hand, if shorting destabilizes markets, then we should
find the opposite effects.

For both phases, the difference-in-differences between the available and
withheld stocks from the prelending through the lending period are negative,
but insignificant. These results suggest that the additional supply of lendable
shares reduces volatility, consistent with the notion that shorting improves
price discovery and inconsistent with a destabilizing effect of shorting. The
difference-in-differences estimate of the changes in volatility from the lending
period to the recall period between available and withheld stocks is statistically
and economically insignificant, oscillating around zero.

The next three columns of Table IX report results from analogous tests using
estimates of individual stock return skewness (estimated using daily returns).
If shorting constraints are binding, negative news may not be adequately in-
corporated into prices, which may or may not lead to overpricing (e.g., Miller
(1977), Diamond and Verrechia (1987)). However, even in the case of no mispric-
ing, Diamond and Verrechia (1987) find that the distribution of returns may be
affected, resulting in positive skewness for stock returns. Therefore, if short-
ing constraints are important, we expect to see negative changes to skewness
during the lending period and a reversal (positive changes) in the recall period.

In the first phase, there are no detectable differences in skewness changes for
the available stocks during either the lending period or the recall period relative
to the withheld stocks. The difference-in-differences estimates are negligible. In
the second phase, the difference-in-differences estimates are somewhat larger,
but still statistically insignificant. Two of the three signs are opposite those for
the first phase. These results suggest that shorting supply shocks have little
effect on the skewness of returns.

The last three columns of Table VI repeat the analysis using individual stock
bid—ask spreads. To the extent that short selling, and therefore relaxing short-
sale constraints, aids in price discovery, we expect bid—ask spreads to decline
for available stocks compared to withheld stocks over the lending period and a
reversal over the recall period. If short sales are destabilizing, we expect to see
the opposite pattern.

The difference-in-differences estimates from the prelending to the lending
period are negligible at only a few basis points, for both phases, suggest-
ing no reliable effect. The difference-in-differences estimates from the lend-
ing to the recall period are negative and generally significant, indicating that
spreads narrow after supply is reduced. This is consistent with a stabilizing
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effect from reduced loan supply and broadly consistent with some of the re-
sults for volatility. The lack of consistency between the two lending period
results and the recall period results cautions against drawing any strong
conclusions.!”

C.2. Cross-Sectional Volatility, Skewness, and Bid-Ask Spread Tests

Table X reports cross-sectional regressions for stock-level changes in volatil-
ity, skewness, and bid—ask spreads from the prelending period to the lending
period, and from the lending period to the recall period for the first phase, on
various stock and loan supply characteristics. The regressions are analogous
to those for returns presented in Table VIII. For brevity, Table X focuses on
measures of the Manager’s loan supply and shorting demand.

Panel A of Table X reports results for changes in volatility. We find evidence
that volatility increases in the second phase lending period for available stocks
(relative to withheld stocks) with high Manager loan supply or high prelending
expected loan fees. However, we do not find the same results in the first phase.
As with the cross-sectional tests for return differences, comparing the tests with
available stocks only (which ignore the exogenous control) to those including all
stocks (which control for the withheld group) reveals several spurious relations
that disappear when the control group is included.

Panel B of Table X reports results for changes in skewness. We find weak
evidence of an increase in skewness for available stocks with high Manager
loan supply in the first phase lending period, but not in the second phase. The
other results in Panel B are generally insignificant, with the exception of an
increase in skewness for high expected loan fee stocks in the recall period of
the first phase.

Finally, Panel C of Table X reports results for changes in bid—ask spreads.
We find some evidence that bid—ask spreads increase for available stocks with
high prelending short interest in the first phase lending period. There is also
evidence that bid—ask spreads increase (decrease) for available stocks with high
Manager loan supply (hedging demand) during the lending period of the second
phase. None of these patterns are robust across phases of the experiment,
however. Once again, comparing tests using only available stocks to those
controlling for withheld stocks reveals several opportunities for spurious or
misleading inference without the benefit of the exogenous experimental design.

D. Post-October 1, 2009 Results for the Second Phase of the Experiment

On October 1, 2009, the Manager lifted the restrictions on lending the with-
held stocks in the second phase, making these stocks available for lending.
Examining returns, volatility, skewness, and bid-ask spreads for these stocks

17 Because of the high and possibly nonnormal volatility in the first lending period, we also
conducted nonparametric tests of changes in volatility and skewness. The nonparametric tests
find no significant differences between available and withheld stocks.
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Table X

Cross-Sectional Regressions of Changes in Volatility, Skewness,

and Bid-Ask Spreads

Reported are results from cross-sectional regressions of changes in stock-level volatility (Panel A),
skewness (Panel B), and bid—ask spreads (Panel C) from the preperiod to the lending period of
each phase of the experiment, and from the lending period to the recall period for the first phase,
on various stock characteristics. The dependent variable is the stock-level change in volatility,
skewness, or bid—ask spread, defined in Table IX and expressed in percent per day. Regressions are
run for available stocks only and for all stocks, where the latter specification includes an interaction
for whether the stock is available for lending with the explanatory variable. All variables are
defined in Table VIIL. A constant is estimated in each specification but not reported. Standard errors
(in brackets) are White (1980) heteroskedasticity-consistent. Coefficient estimates significantly
different from zero at the 10%, 5%, and 1% levels are indicated with a *, **, and ***, respectively.

Period: Lending Phase 1 Lending Phase 2 Recall Phase 1
Sample: Available All Available All Available All
Panel A: Changes in Volatility
Potential loan/institutional 0.17 0.12 —-0.01 —0.23** 0.03 -0.29
ownership (%) [0.14] [0.14] [0.05] [0.08] [0.23] [0.19]
Potential loan/institutional 0.05 0.23** 0.31
ownership (%) x Available [0.20] [0.10] [0.29]
Available —-0.90 —~1.62* -0.96
[0.93] [0.90] [1.85]
R? 0.04 0.08 0.00 0.10 0.00 0.04
Short interest (%) —0.04***  —0.09** -0.03 0.02 0.06 0.09
[0.01] [0.04] [0.04] [0.04] [0.04] [0.06]
Short interest (%) x Available 0.05 -0.05 -0.03
[0.04] [0.06] [0.07]
Available -1.25 0.14 0.60
[0.83] [1.24] [1.58]
R? 0.10 0.22 0.03 0.06 0.06 0.08
Expected loan fee (%) 0.01 -0.09 —0.13***  _1.30** 0.02 0.10
[0.08] [0.09] [0.03] [0.48] [0.07] [0.11]
Expected loan fee (%) x Available 0.10 1.17** -0.07
[0.09] [0.48] [0.13]
Available —1.22* -1.32 0.72
[0.62] [0.81] [1.01]
R? 0.00 0.08 0.30 0.29 0.01 0.02
Hedging demand indicator -0.44 1.39 —1.35%* —0.94 -0.74 0.66
[0.54] [1.03] [0.62] [1.27] [0.76] [2.67]
Hedging demand x Available -1.83 —-0.41 -1.40
[1.17] [1.42] [2.78]
Available -0.37 —-0.48 0.82
[0.62] [0.79] [0.88]
R? 0.02 0.10 0.21 0.18 0.02 0.02
Panel B: Changes in Skewness
Potential loan/institutional 0.05 —0.20%** 0.05 —0.06 —-0.08 -0.02
ownership (%) [0.13] [0.05] [0.03] [0.09] [0.08] [0.03]
Potential loan/institutional 0.25* 0.10 —0.06
ownership (%) x Available [0.14) [0.10] [0.09]
Available -1.06 -1.04 0.15
[0.67] [0.96] [0.39]
R? 0.01 0.12 0.17 0.12 0.03 0.02
(Continued)
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Table X—Continued

1929

Period: Lending Phase 1 Lending Phase 2 Recall Phase 1
Sample: Available All Available All Available All
Panel B: Changes in Skewness
Short interest (%) —0.00 —-0.02 -0.01 -0.03 0.00 —-0.00
[0.01] [0.02] [0.02] [0.04] [0.02] [0.01]
Short interest (%) x Available 0.02 0.02 0.01
[0.02] [0.05] [0.02]
Available -0.19 -0.74 -0.21
[0.61] [0.84] [0.44]
R? 0.00 0.02 0.01 0.04 0.00 0.01
Expected loan fee (%) -0.02 -0.01 —-0.03 -0.16 0.02 —0.05%*
[0.02] [0.07] [0.03] [0.69] [0.02] [0.02]
Expected loan fee (%) x Available —0.02 0.12 0.06**
[0.07] [0.69] [0.03]
Available 0.24 -0.47 -0.36
[0.44] [1.22] [0.24]
R? 0.04 0.02 0.04 0.05 0.03 0.07
Hedging demand indicator 0.38 0.22 -0.32 -1.16 -0.16 —-0.07
[0.65] [0.75] [0.40] [0.87] [0.30] [0.30]
Hedging demand x Available 0.16 0.84 —-0.09
[0.99] [0.97] [0.43]
Available 0.06 -0.75 —-0.04
[0.37] [0.79] [0.24]
R? 0.02 0.01 0.02 0.11 0.01 0.01
Panel C: Changes in Bid—Ask Spreads
Potential loan/institutional —0.002 —0.006  —0.004*  —0.011*** 0.006 —-0.054
ownership (%) [0.010] [0.010] [0.002] [0.002] [0.103] [0.069]
Potential loan/institutional 0.004 0.007** 0.060
ownership (%) x Available [0.014] [0.003] [0.124]
Available —0.063 -0.067 -0.957
[0.101] [0.046] [0.725]
R? 0.00 0.03 0.05 0.09 0.00 0.10
Short interest (%) 0.001 -0.007* —-0.002 0.002 —0.013**  —0.036**
[0.002] [0.004] [0.003] [0.002] [0.006] [0.015]
Short interest (%) x Available 0.008* —0.005 0.023
[0.004] [0.004] [0.016]
Available -0.171 0.028 —0.960**
[0.104] [0.074] [0.412]
R? 0.01 0.13 0.02 0.04 0.02 0.16
Expected loan fee (%) 0.002 0.003 —0.007** —0.035 -0.010 0.023
[0.002] [0.008] [0.003] [0.024] [0.007] [0.039]
Expected loan fee (%) x Available —0.002 0.028 —0.033
[0.009] [0.024] [0.039]
Available —0.042 —-0.047 -0.515
[0.034] [0.051] [0.367]
R? 0.02 0.03 0.06 0.09 0.01 0.10
Hedging demand indicator —0.000 0.184 —0.112* 0.043 -0.276 0.680
[0.063] [0.151] [0.060] [0.029] [0.251] [0.684]
Hedging demand x Available —0.184 —0.155** —0.955
[0.164] [0.068] [0.729]
Available 0.003 0.007 -0.449
[0.027] [0.056] [0.359]
R? 0.00 0.14 0.11 0.13 0.02 0.13
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from October 1 to December 31, 2009, we again detect no evidence of adverse
consequences of stock lending. While only five of the withheld stocks experi-
enced a significant supply shock after October 1, making the sample too small,
this is a third independent test of the impact of a positive supply shock that
finds no significant effect on stock prices.

E. Robustness

As we mentioned earlier, the second phase ended 5 weeks prior to the ex ante
intention. This poses no problem from a Bayesian perspective. (See Edwards,
Lindman, and Savage (1963).) However, from a classical perspective, it is pos-
sible that the adverse effects of lending might have manifested themselves
during this 5-week window, so that, if we had run the experiment for the full
5 months, we would have detected a significant negative difference between
the returns to available and withheld stocks. Unfortunately, because the ex-
periment did not in fact run over these 5 weeks, we cannot test this possibility
directly. Nevertheless, we address this possibility and its potential influence
on our inferences from classical statistics in two ways.

First, we use what we know about the returns to available and withheld
stocks over the 4-month second phase to calculate what the mean return dif-
ference over the hypothetical 5 weeks would have to be such that the overall
estimate of the return difference over the entire period would have ended up
being significantly negative had we run the experiment for the full 5 months. To
reach a 5% significance level, the return difference would have to be —44 basis
points per day or a cumulative —11% over these 5 weeks to conclude that the
effect on stock prices was significantly negative. Such a large negative perfor-
mance more than 4 months into the experiment seems highly unlikely, a priori.
Furthermore, the post-lending period performance of the available stocks in
October following the end of the experiment described above is inconsistent
with such a decline.

Second, we use a different control group to test whether there are any addi-
tional effects on stock returns in the 5 weeks following the end of the second
phase of the experiment. The second phase ended when restrictions were lifted
on lending the withheld stocks. The withheld stocks are those for which the
Manager did not move supply during the experiment period. Thus, some other
group of stocks (potentially not owned by the Manager) for which the Manager
did not move supply during the full 5-month experiment period can serve as a
valid external control. (The weakness of this “external” control group relative
to the internal control group in the experiment is that the external control
group does not difference out effects related to the Manager’s stock selection
ability.)

We compare the returns of available stocks over the full 5 months to the
returns of an alternative withheld group for which the Manager did not move
supply (that were not part of the second-phase experiment). We construct this
alternative withheld group using data from Data Explorers, matching each
withheld stock from the experiment with another stock that has a similar loan
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fee at the same time. For the actual 4-month second phase over which the
experiment was run, available stocks outperformed the alternative withheld
group by 25 basis points per day, with a standard error of 12 basis points. For the
full 5-month period covering the intended length of the experiment, available
stocks outperformed the alternative withheld group by 35 basis points per day,
with a standard error of 10 basis points. Both of these estimates are statistically
significant.

Overall, these two sets of tests suggest that, had we continued the second
phase for five more weeks, it is unlikely we would have found a negative im-
pact on stock prices or adverse effects of lending in that period, and even less
likely that such adverse effects would have been strong enough to overturn our
conclusions. Finally, we also consider other perturbations of the available and
withheld groups that yield similar findings. The sample we use throughout the
paper is arguably the most likely to detect a lending effect because it compares
only those stocks actually experiencing supply shocks to those whose lendable
shares remain constant. Other samples, however, can be justified as well.

In the Internet Appendix, we report all of our main results across various
permutations of stock samples for the available and withheld groups for both
phases of the experiment: (1) including all available versus all withheld revenue
stocks (40 available vs. 20 withheld for the first phase and 23 available vs. 9
withheld for the second phase); (2) removing the nonrandom additionally made
available stocks with extremely high revenue (there were 3 such stocks for the
first phase and 1 for the second, making 37 available vs. 20 withheld for the
first phase and 22 available vs. 9 withheld for the second phase); (3) removing
all stocks whose loan fees declined to less than 25 basis points before the
experiment (32 available vs. 17 withheld for the first phase and 19 available
vs. 8 withheld for the second phase); and (4) removing both the additional
nonrandom available stocks and the stocks whose lending fees declined below
25 basis points (29 available vs. 17 withheld for the first phase and 18 available
vs. 8 withheld for the second phase). The bottom line is that the results are
qualitatively unaffected by these changes in sample choice.

IV. Implications of the Experiment and Economic Magnitudes

We discuss the implications of the results of our experiment, focusing on
three main areas.

A. Theoretical Implications

First, our results have implications for theories of securities lending and
shorting constraints. In motivating the experiment, we provide an exogenous
shock to loan supply that allows us to measure the effects of supply changes
in a way no other study to date has been able to do. We find no adverse ef-
fects on stock prices from loan supply changes, even though loan fees change
significantly.
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This raises an important question. Does theory provide a mechanism for
why supply shocks would effect loan fees but not stock prices? Our finding that
exogenous supply changes move loan fees is consistent with Duffie, Garleanu,
and Pedersen (2002). Their model, however, also predicts an impact on stock
prices because there is a direct link between loan fees and prices in the model,
though the link is not one-to-one. In Diamond and Verrechia (1987), the market
maker absorbs loan supply effects so that prices are not impacted, consistent
with our results, but their model has no role for loan fees.

One possible explanation for the different effects on loan fees and stock prices
is that our sample of firms may not have been overpriced during the experi-
ment. Because we run two independent phases of the experiment during two
very different market environments (the first having huge shorting demand),
this seems unlikely. Furthermore, we find mixed evidence, at best, of overpric-
ing on the stocks that the literature considers the most likely to be overpriced—
those with the highest valuation ratios and with the highest analyst
disagreement.

Another possibility is that the market for stock borrowing is segmented from
the underlying stock market. For example, if demand for stock borrowing is pri-
marily driven by hedgers who are too small to affect the underlying stock, and
trading in the underlying stock is driven by other investors, then we could see
effects on loan prices without affecting the stock price. Using merger activity
and convertible bond trading to proxy for hedging demand, we find little evi-
dence to support this explanation. However, we do find that among our sample
of stocks options markets are much less liquid than the market for their un-
derlying shares. If options represent another vehicle for hedgers to place their
trades, this could be consistent with hedgers being a larger and more influential
part of the less liquid derivative and lending markets but an inconsequential
part of the spot market.

Other frictions may exist in practice that are absent from the models we
test. Loan fees may not be market clearing in practice if lending agents ra-
tion lendable securities, reward certain clients, or bundle securities lending
with other services. Kolasinski, Reed, and Ringgenberg (2010) present ev-
idence consistent with the latter explanation. Hence, loan fees may be af-
fected by supply shocks that do not impact securities prices because lend-
ing agents compete on nonprice dimensions. Future theoretical and empirical
work may consider the wedge between the lending and underlying security
markets.

Finally, it is possible that our supply shocks, despite all the evidence we argue
to the contrary, are simply too small to detect any pricing effects. If so, then a
minimalist view of our experiment is that it provides a set of characteristics
that any supply movement must exceed in order to have any measurable pricing
effects. These characteristics include a lending supply effect of 42% to 70% of
daily trading volume, 5% to 9% of short interest, and a 200 to 300 basis point
reduction in actual loan fees. If these are not big enough, then any supply
effects on prices consistent with theory must be larger still. While no systematic
evidence exists, anecdotally, supply shocks of at least this magnitude seem rare.
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Hence, while the theories could be correct at more extreme supply magnitudes,
it is likely that these shocks occur infrequently.

B. Investment Management

Second, our results have implications for an investment manager’s decision
to lend its securities. Indeed, this issue motivated the Manager to run the
experiment. Our findings that average loan fees for high demand stocks are
meaningful and that the impact from lending on stock prices is negligible
strongly suggests that individual money managers and their investors benefit
from securities lending.

In the case of our Manager, its largest mutual fund earned roughly one basis
point net of lending fees in the first phase of the experiment. The first phase ran
for less than a month. If we conservatively annualize that by multiplying by
12, we obtain an annual benefit of 12 basis points. This is meaningful relative
to the 75 to 125 basis points that active mutual fund managers often charge,
and substantial relative to the lower fees charged by index fund managers. For
a $15 billion mutual fund, the 12 basis points would amount to $18 million
per year. And these figures understate the true potential of lending during this
period because they exclude the one-third of revenue stocks that were withheld.

Loan fees declined after the financial crisis began. As a result, the Manager
earned less in basis points in 2009, 2010, and 2011. In each of those years, the
Manager earned roughly two basis points (annualized) on its largest mutual
fund. While these earnings are substantially less than the 12 basis points of
the earlier period, they still amount to $3 million per year on a $15 billion asset
base. In 2012, loan fees and earnings increased. In the first 6 months of 2012,
the Manager earned almost five basis points (annualized) on its largest mutual
fund.

These additional returns appear to be large relative to the (low) adminis-
trative and other costs of setting up a lending program, and therefore would
improve an investment manager’s overall performance. Our Manager reached
this conclusion based on these results. Whether the same conclusion would
apply to all funds is an open question. (Because mutual funds do not hold all
stocks, it should be possible for all mutual funds to profitably lend out their
high revenue shares.) While we cannot answer this question precisely, the in-
significance of our cross-sectional results suggests that the basic findings hold
across a broad spectrum of stocks.

Our experiment also only measures the marginal lending from our Manager
over whatever other lending is already taking place. For stocks with little
lending activity, lending fees could be higher (holding demand fixed), or if other
funds participate, fees could drop even further than what we find. The effects
on underlying share prices could also vary depending on the number of funds
participating. Our results, therefore, do not address the equilibrium effects of
all funds lending their shares simultaneously.!8

18 Rizova (2010) finds that loan participation among U.S. mutual funds increases from 39% to
69% over the last decade. It would be interesting to know the impact of this increased trend in
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C. Financial Regulation

Finally, our results potentially have implications for regulatory policy on
shorting activity and securities lending. The intense debate over such regula-
tion could benefit from additional experimental evidence like ours that identi-
fies one channel of constraints while holding everything else fixed. While we
are cautious about extrapolating our results to general equilibrium effects, our
findings suggest that shorting and securities lending activity do not adversely
affect stock prices and therefore do not provide any support to the view that
regulation designed to restrict loan supply can support stock prices.

V. Conclusion

Despite intense debate over the effects of shorting in policy circles as well
as among investors and corporate executives, evidence regarding the effects
of short sales on asset prices is mixed, due in large part to the difficulty in
identifying clear supply and demand movements. Our study provides a novel
randomized experiment that generates a sizeable supply shock to the loan
market for securities.

Comparing the differences between the randomly available (treatment) and
withheld (control) group of stocks in our experiment to difference out other
confounding influences, we find that exogenous changes in loan supply have
significant effects on loan fees and quantities, but no adverse effects on secu-
rity prices. We find consistent results across two independent phases of the
experiment, covering two very different market environments.

We also highlight the importance of exogeneity, finding several significant
results in the cross-section when we ignore the randomization from the ex-
periment. These results are spurious in that they disappear when we add the
withheld stocks as a control group. Hence, inability to adequately control for
omitted variables may explain some of the mixed evidence from the existing
literature.

In addition to the short-sale constraints literature, our results have impli-
cations for money managers and policy debates regarding securities lending.
Our findings suggest that fund managers can earn meaningful lending fees
to enhance their returns without generating adverse effects on the value of
their holdings. Other forms of experimentation can be useful in fine-tuning
these numbers and addressing the optimal lending quantities across stocks
to release to the market. Likewise, policy debates on regulation of securities
lending and shorting can be better informed by experiments where identifiable
shocks to demand and supply can be isolated and examined.

Initial submission: August 14, 2010; Final version received: March 29, 2013
Editor: Campbell Harvey

loan participation on both loan fees and stock prices, and how the lending and underlying stock
markets have changed as a result.

This content downloaded from 148.205.199.181 on Mon, 21 Jan 2019 21:20:58 UTC
All use subject to https://about.jstor.org/terms



Effects of Stock Lending on Security Prices 1935

REFERENCES

Abadie, Alberto, and Guido Imbens, 2011, Bias-corrected matching estimators for average treat-
ment effects, Journal of Economics and Business Statistics 29, 1-11.

Abreu, Dilip, and Markus Brunnermeier, 2003, Bubbles and crashes, Econometrica 71, 173-204.

Allen, Franklin, and Douglas Gale, 1991, Arbitrage, short sales, and financial innovation, Econo-
metrica 59, 1041-1068.

Almazan, Andres, Keith Brown, Murray Carlson, and David Chapman, 2004, Why constrain your
mutual fund manager? Journal of Financial Economics 73, 289-321.

Banerjee, Snehal, and Jeremy Graveline, 2011, The cost of short-selling liquid securities, Journal
of Finance 68, 637-664.

Batallio, Robert, and Paul Schultz, 2011, Regulatory uncertainty and market liquidity: The 2008
short sale ban’s impact on equity option markets. Journal of Finance 66, 2013—-2053.

Beber, Alessandro, and Marco Pagano, 2011, Short-selling bans around the world: Evidence from
the 2007-09 crisis. Journal of Finance 68, 343-381.

Boehmer, Ekkhart, Charles Jones, and Xiaoyan Zhang, 2008, Which shorts are informed? Journal
of Finance 63, 491-528.

Bris, Arturo, 2008, Short selling activity in financial stocks and the SEC July 15th emergency
order, Working paper, IMD.

Bris, Arturo, William Goetzmann, and Ning Zhu, 2007, Efficiency and the bear: Short sales and
markets around the world, Journal of Finance 62, 1029-1079.

Chang, Eric, Joseph Cheng, and Yinghui Yu, 2007, Short-sales constraints and price discovery:
Evidence from the Hong Kong market, Journal of Finance 62, 2097-2121.

Chen, Joseph, Harrison Hong, and Jeremy Stein, 2002, Breadth of ownership and stock returns,
Journal of Financial Economics 66, 171-205.

Cohen, Lauren, Karl Diether, and Christopher Malloy, 2007, Supply and demand shifts in the
shorting market, Journal of Finance 62, 2061-2096.

D’Avolio, Gene, 2002, The market for borrowing stock, Journal of Financial Economics 66, 271-306.

Desai, Hemang, K. Ramesh, S. Ramu Thiagarajan, and Bala Balachandran, 2002, An investigation
of the informational role of short interest in the Nasdaq market, Journal of Finance 57, 2263—
2287.

Diamond, Douglas, and Robert Verrecchia, 1987, Constraints on short-selling and asset price
adjustment to private information, Journal of Financial Economics 18, 277-311.

Diether, Karl, Christopher Malloy, and Anna Scherbina, 2002, Differences of opinion and the
cross-section of stock returns, Journal of Finance 57, 2113-2141.

Diether, Karl, Kuan Lee, and Ingrid Werner, 2009, It’s SHO time! Short-sale price tests and market
quality, Journal of Finance 64, 37-73.

Duffie, Darrell, 1996, Special repo rates, Journal of Finance 51, 493-526.

Duffie, Darrell, Nicolae Garleanu, and Lasse Pedersen, 2002, Securities lending, shorting, and
pricing, Journal of Financial Economics 66, 307-339.

Edwards, Ward, Harold Lindman, and Leonard Savage, 1963, Bayesian statistical inference for
psychological research, Psychological Review 70, 193-242.

Geczy, Chris, David Musto, and Adam Reed, 2002, Stocks are special too: An analysis of the equity
lending market, Journal of Financial Economics 66, 241-269.

Greenwood, Robin, 2009, Trading restrictions and stock prices, Review of Financial Studies 22,
509-539.

Hong, Harrison, and Jeremy Stein, 2003, Differences of opinion, short-sales constraints, and mar-
ket crashes, Review of Financial Studies 16, 487-525.

Jones, Charles, and Owen Lamont, 2002, Short-sale constraints and stock returns, Journal of
Financial Economics 66, 207-239.

Khanna, Naveen, and Richmond Mathews, 2012, Doing battle with short sellers: The conflicted
role of blockholders in bear raids, Journal of Financial Economics 106, 229-246.

Kolasinski, Adam, Adam Reed, and Matthew Ringgenberg, 2010, A multiple lender approach to
understanding supply and search in the equity lending market, Working paper, University of
Washington and University of North Carolina.

This content downloaded from 148.205.199.181 on Mon, 21 Jan 2019 21:20:58 UTC
All use subject to https://about.jstor.org/terms



1936 The Journal of Finance®

Lakonishok, Josef, Andrei Shleifer, and Robert Vishny, 1994, Contrarian investment, extrapola-
tion, and risk, Journal of Finance 49, 1541-1578.

Lamont, Owen, 2012, Go down fighting: Short sellers vs. firms. Review of Asset Pricing Studies 2,
1-30. -

Mayhew, Stewart, and Vassil Mihov, 2005, Short sale constraints, overvaluation, and the introduc-
tion of options, Working paper, Texas Christian University.

Miller, Edward, 1977, Risk, uncertainty, and divergence of opinion, Journal of Finance 32, 1151—
1168.

Nagel, Stefan, 2005, Short sales, institutional investors, and the cross-section of stock returns,
Journal of Financial Economics 78, 277-309.

Ofek, Eli, and Matthew Richardson, 2003, Dot com mania: The rise and fall of Internet stock prices,
Journal of Finance 58, 1113-1137.

Ofek, Eli, Matthew Richardson, and Robert Whitelaw, 2004, Limited arbitrage and short sales
restrictions: Evidence from the options markets, Journal of Financial Economics T4, 305-342.

Rizova, Savina, 2010, Securities lending and mutual funds, Working paper, University of Chicago.

Securities and Exchange Commission (SEC), 2007, Economic analysis of the short sale price restric-
tions under the regulation SHO pilot, Working paper, Securities and Exchange Commission,
Washington, DC.

Sorescu, Soren, 2000, The effect of options on stock prices, Journal of Finance 55, 487-514.

White, Halbert, 1980, A heteroskedasticity-consistent covariance matrix estimator and a direct
test for heteroskedasticity, Econometrica 48, 817-838.

This content downloaded from 148.205.199.181 on Mon, 21 Jan 2019 21:20:58 UTC
All use subject to https://about.jstor.org/terms



	Contents
	p. 1891
	p. 1892
	p. 1893
	p. 1894
	p. 1895
	p. 1896
	p. 1897
	p. 1898
	p. 1899
	p. 1900
	p. 1901
	p. 1902
	p. 1903
	p. 1904
	p. 1905
	p. 1906
	p. 1907
	p. 1908
	p. 1909
	p. 1910
	p. 1911
	p. 1912
	p. 1913
	p. 1914
	p. 1915
	p. 1916
	p. 1917
	p. 1918
	p. 1919
	p. 1920
	p. 1921
	p. 1922
	p. 1923
	p. 1924
	p. 1925
	p. 1926
	p. 1927
	p. 1928
	p. 1929
	p. 1930
	p. 1931
	p. 1932
	p. 1933
	p. 1934
	p. 1935
	p. 1936

	Issue Table of Contents
	The Journal of Finance, Vol. 68, No. 5 (OCTOBER 2013) pp. 1714-2221
	Front Matter
	Bengt Holmstrom [pp. 1714-1717]
	Joint Editorial [pp. 1719-1720]
	Market Expectations in the Cross-Section of Present Values [pp. 1721-1756]
	Stronger Risk Controls, Lower Risk: Evidence from U.S. Bank Holding Companies [pp. 1757-1803]
	Liquidity in the Foreign Exchange Market: Measurement, Commonality, and Risk Premiums [pp. 1805-1841]
	Uncertainty, Time-Varying Fear, and Asset Prices [pp. 1843-1889]
	The Effects of Stock Lending on Security Prices: An Experiment [pp. 1891-1936]
	Trading Complex Assets [pp. 1937-1960]
	Corporate Diversification and the Cost of Capital [pp. 1961-1999]
	Optimal CEO Compensation with Search: Theory and Empirical Evidence [pp. 2001-2058]
	Aggregate Risk and the Choice between Cash and Lines of Credit [pp. 2059-2116]
	Debt Specialization [pp. 2117-2141]
	Risk Management and Firm Value: Evidence from Weather Derivatives [pp. 2143-2176]
	Private and Public Merger Waves [pp. 2177-2217]
	Back Matter



