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ABSTRACT

Using proprietary data on equity lending supply, loan faas$ guantities we examine the link be-
tween institutional ownership structure and the markeetprity lending and stock prices. We find
that both total institutional ownership and ownership @niation - measured by the Herfindahl
index, single largest holding, and number of investors {ramortant determinants of equity lend-
ing supply and short sale constraints. More concentrateteoship structures increase short sale
constraints - including loan fees, recall risk and arbirégk - and forces arbitrageurs to decrease
demand for equity borrowing and demand greater compemsfatidorrowing stock. The results
suggest that the impact of institutional ownership strieein the equity lending market creates
limits to arbitrage.
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Introduction

An active market for lending and borrowing stock is impotttor efficient stock prices. Yet, an
active market depends on active participants. Particgdaleimand for borrowing stock arises for
hedging reasons or because an investor group concludesttic&s are overvalued. Supply for
lending stock must arise from current owners choosing td teeir holdings in return for a fee.
Why do stockholders participate in lending stock? One fdssinswer is that the longer invest-
ment horizon and lower portfolio turnover of institutiomavestors (like pension funds, insurance
companies and index funds) make them choose to generateieztrme by lending securities in
exchange for a fee. However, there has been little to no éapinvestigation into which institu-
tional owners lend stock and, in turn, what impact this hathemmarket for equity lending.

In this paper we examine if ownership structure affects tleket for lending and borrowing
stock. We use a proprietary panel data set consisting otyetgnding supply, loan prices and
guantities from January 2005 to June 2008. Institutionalenship data is used to identify stocks
with large individual investors or concentrated ownersmng we present four main results.

First, we show that institutional ownership concentratiegatively impacts stock lending sup-

ply, after controlling for total institutional ownershiggecond, we examine the effect that owner
ship concentration has on the relationship between owipelesiels and lending supply. We split
our sample according to concentration quintiles and comfia impact of total ownership on
lending supply between the smallest and largest quintflesvoership concentration, finding that
for high levels of concentration the impact of total owngpsin lending supply is weakened. For
firms with the most concentrated ownership structure, malership is insignificant in explaining
lending supply.

Third, we switch attention to the economic costs of borrgnvétock on measures of short

sale constraints. We test whether the loan fee and loan fiedilitg are higher for firms with



high concentration and lower total ownership and if insitiioal ownership structure affects the
likelihood of a stock becoming “special” in the lending slypmarket (i.e. it is costly to borrow?).
We also test if ownership structure affects loan recall tiskugh the type of lending contract (i.e.
fixed-term or open-ended) and if arbitrage risk is higherfiimns with higher concentration and
smaller total ownership. Arbitrage risk measures the stettkn volatility that is non-diversifiable
and costly for arbitrageurs, being a proxy for limits of ardge Wurgler and Zhuravskay@0032)].
Overall, our findings are that total ownership relieves t@sts, while ownership concentration
increases the costs of borrowing equity and raises limigshdrage.

Fourth, we examine the demand for borrowing stock and itaazhpn stock returns. We hy-
pothesize that arbitrageurs internalize the effects ofeyaimp on lending supply and short sale
constraints and, in turn, update their own demand curvecifigadly, for stocks with concentrated
ownership, borrowing demand should decrease and retucwddshe higher to compensate arbi-
trageurs for the increased risk. We employ the methodolagpgsed byCohen, Diether, and
Malloy (2007 to identify demand shifts using price-quantity pairs. dgit regressions, we find
that total ownership increases (decreases) and condentdscreases (increases) the likelihood
of an outward (inward) demand shift. Furthermore, we find Wiaere an outward demand shift
occurs for a stock with concentrated ownership, abnorntatme are more negative to compen-
sate arbitrageurs for higher limits to arbitrage and bomgwcosts. These results suggest a link
between the limits to arbitrage and ownership structurechvto the best of our knowledge has
not been explored previously.

In robustness checks, we rule out several alternative hgses. We show that our results hold
for alternate measures of concentration employing the&rngstitutional ownership holding, that
do not rely on the number of institutional investors. We slio&t the results are robust to the use of

a GMM estimator that corrects for the bias arising in fixe@etffestimations of dynamic models.

1This term is due to the fact that these stocks are usuallympat‘special” list that is closely followed by investors.



Turning to the relationship between ownership structure @emand shifts, we re-examine the
result that for stocks with concentrated ownership, bomgwdemand decreases and returns are
higher to compensate arbitrageurs for the increased rigkiulg out both the alternate hypothesis
that the result is due to institutional investors and pgoéiots in the market for borrowing stock
responding to news, and reverse causality.

As a taster of our main results, Figutg@resents evidence that ownership structure affects eq-
uity lending markets and arbitrage risk. Sorting firms imenty-five equal sized portfolios based
on total institutional ownership and ownership concemratuintiles each quarter, we examine
the cross-group differences in lending supply, loan fees, abitrage risk. Panel A of Figure
1 shows how equity lending supply is increasing in total owhgr but decreasing in ownership
concentration. Ownership concentration has a greatesteffesupply where ownership is lower.
Supply is, on average, greatest in the high-ownership lomcentration portfolio (26.9%) and low-
est in the low-ownership high-concentration portfolid8@). In Panel B, annualized loan fees are
plotted against total ownership and concentration. Feesedse in total ownership and increase
in ownership concentration, and these results are amphffecbncentration and total ownership
respectively. The maximum average fee is 166bps in the leweoship high-concentration port-
folio, compared with a minimum average fee of 13.5bps in tlgh4ownership low-concentration
portfolio. In Panel C, we plot arbitrage risk. We find thatitridge risk is significantly higher
where both ownership is more concentrated and total owipeislower. The figure illustrates that
not only is ownership important, but that the interactiortatél ownership and concentration has
an impact of equity lending and limits to arbitrage.

As motivation for ownership structure impacting short salastraints we refer to the Thomson
Corp acquisition of Reuters. When Thomson Corp, the familgtrolled Canadian data group,
acquired Reuters in the summer of 2007, the new group becatnaldisted company, trading

shares in London and Toronto. The Thomson family continwedwn 55% of shares on the
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Toronto exchange. Following the conclusion of the deal inilA2008 the London listing has
traded on average at a 15 per cent discount to the Toront@ qUdte Financial Times reported
“One factor was that the high concentration of the Thomsamnilfés stake in Canada limited
liquidity in Toronto, benefiting the price by restricting mrtunities for borrowing stock to sell
short”, and that despite the twins arbitrage strategy oftsig Toronto-listed stocks and buying
London-listed stocks, “6 per cent of the London line was anlas of Friday, according to Data
Explorers, compared to 5.4 per cent in Toronto”.

We are not the first to consider the benefits of actively caistig short saled.amont(2004)
shows that overpricing increases when firms deliberatédg tae level of short sale constraints. He
describes one possible action “Firms can coordinate welhettolders to withdraw shares from the
stock lending market, thus preventing short selling by capkan recall.” The Thomson-Reuters
example describes a specific example of this: a family firmenetthe firm and shareholders re-
stricting supply are the same decision maker. Howeverttension to any shareholder choosing
to constrain supply - whether acting alone or with firms - igiobs.

The paper is organized as follows. Section | places our worthé context of the existing
literature on short sales and ownership structure. Sedttidescribes data and outlines our main
hypotheses between equity lending variables and ownesshipture. Section IV presents results.

Finally, Section V concludes.

. Literature Review

Exploiting arbitrage opportunities often involves shates of mispriced securities. The inability
to locate securities to borrow can contribute to the pe¥sist of price inefficiencies and prevent

information revelation, making financial markets more ficgnt and changing equilibrium asset

2“How parochialism hampered Thomson Reuters”, Financial€l, June 24 2009, and “Concern over Thomson
Reuters’ UK listing”, Financial Times, January 9 2009.



prices. There is a large body of academic research studpwgshort selling affects stock returns
and market efficiencyMiller (1977 shows how short selling constraints lead to overvaluation
due to the absence of pessimistic investors from the markRé&mond and Verrecchiél987)
propose a model in which short-sale constraints eliminaeesinformative trades. Prices are not
biased upwards, but become less efficient when restriciome place, as they reduce the speed
of adjustment to private informatiorDuffie, Garleanu, and Pedersé&002 develop a model in
which search costs and bargaining over loan fees generdtgenous short-sale constraints and
affect asset prices.

Empirically, most studies use short interest (i.e the arhoinommon stock held in short po-
sitions) as proxy of short sales constraints, finding thatks with high short interest exhibit lower
subsequent returns [see for examipiglewski and Webl§1993; Desai, Ramesh, Thiagarajan, and
Balachandrarf2002; Jones and Lamor{2002; Asquith, Pathak, and Ritt€2004); Diether, Lee,
and Werne(2005; Boehme, Danielsen, and Sore42006; Boehmer, Jones, and Zha(2008);
andAkbas, Boehmer, Erturk, and Soreq@008)]

Measures of market efficiency like volatility, bid-ask spde, skewness have also received
attention.Reed(2007) studies rebate rates in the equity lending market as a ganghort-sale
constraints and shows that stock prices are slower to incarp information when borrowing fees
are high.Nagel(2005 uses institutional ownership as a proxy for short sale ttaimds and finds
that constrained stocks exhibit lower returns and that dtinmation flow and price efficiency are
adversely affected by short sale constraints. InternaligrBris, Goetzmann, and Zh2007) use
regulatory information to conclude that stock prices inrtoies with constraints are less efficient
than those where investors are allowed to short sto&affi and Sigurdsso(R008 study the
relationship between stock price efficiency and lendingobum international markets, finding
that stocks with low lending supply or high loan fees are aisged with smaller price efficiency.

The temporary ban on short selling imposed by the U.S. Seesiend Exchange Commission



in July and September 2008 spurred lots of research on thkemimnpact of such regulatory
restrictions® Bris (2008 finds that the July 15th, 2008 ban on naked short-selligg horting
shares before securing the borrowing of securities fowdel) of a subset of financial firms in the
U.S. did not prevent negative performance and reduceddatyavolatility, but have increased bid-
ask spreads and lowered market efficienBpehmer, Jones, and Zha(2P09 compare banned
stocks to a control group and find that stocks subject to timpéeary shorting ban in September
2008 suffered a severe reduction in spreads, price impaudsntra-day volatility.

Most of these papers however, rely on indirect measures at-shle constraints or a very
restricted sample of lending data. For examplelasinski, Reed, and Ringgenbg008 use a
database from twelve securities lenders to estimate tligrsupply schedule and find that loan
fees are relatively stable when demand is low, but highlyabde when demand is high. Given
that stock lending is mostly done over-the-counter, it heenbunexplored by researchers because
of poor data availability, especially information on thedéng supply of shares. An exception is
D’Avolio (2002, who describes in detail the market for borrowing and shtves institutional
ownership can be used as a proxy for short-sales constragtisey are more likely to bind among
stocks with lower ownership by institutional investors. &e also close in spirit tGohen, Diether,
and Malloy(2007), who create a methodology to identify demand and suppliyssiby observing
price-quantity pairs and their impact of future stock resurOur access to a comprehensive mea-
sure of lending supply allows us to directly test the impddirm characteristics on lending supply.
We advocate that this measure can be interpreted as a pnottyefoost of searching and, thus, as

a measure of short-sale constraints.

3The SEC announcement can be founchétp://www.sec.gov/news/press/2008/2008-211.htm
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II. Research Design

A. Data

We use a proprietary dataset of equity lending supply pgstmd loans from Data Explorers Ltd.,
which collects this information from a significant numbettloé largest custodians and prime bro-
kers in the securities lending industri-he data comprise security-level information from January
2005 to June 2008, with weekly data between 2005 and 2006 ahdadterwards. As of June
2008, there are $2.4 trillion in stocks available to borrowt of which $448 billion are actually
lent out. This corresponds to an utilization level (i.e. camt lent out divided by amount available
to borrow) of around 17%. Note that equity loans are not ari@kpneasure of short selling,
since stock loans might be used as part of tax-arbitrageegtes [see for examplehristoffersen,
Geczy, and Must¢2009)].

The main dependent variables in our study are equity lenslipgly, loan amount, loan fee,
and contract type. Equity supply postings contain the dolidue of shares available for borrowing
on a given day (or week if before January 2007). We define fendupply as supply relative to
a firm’s market capitalization. Similarly, loan quantitytiee dollar value of shares on loan on a
given day relative to market capitalization. Loan fees atarstwo different ways depending on
the type of collateral placed by the borrower. If borrowess nash - the dominant form in the U.S.
- then the loan fee is defined as the difference between tkdrege interest rate and the rebate
rate. The rebate rate is the portion of the interest rate @sdhateral which the borrower receives
back. If instead the transaction uses other securities keteral, like U.S. Treasuries, the fee
is directly negotiated between the borrower and the len@lee contract type variable examines

whether equity loan transactions are open-term or fixat-t€dpen-term loans are renegotiated

4The information is currently collected daily from 125 cugdims and 32 prime brokers. Data Explorers estimate
that the data represent 85% of global equity lending. & and Sigurdssof2008) for a detailed description of the
data.



every day. Fixed-term ones have predefined clauses anditigatufhe overnight risk-free rate of
the collateral’s currency is used for open-term loans. Téet®pen rate is used for loans with cash
collateral denominated in U.S. dollars and the Euro Ovértriligdex average (EONIA) is used for
loans denominated in Euros. The risk-free rate proxy foeoturrencies is the overnight rate at
London Interbank market (LIBOR) and local money marketsdte smaller currencies. Linear
interpolation of LIBOR rates is used for fixed-term loans ac@dance with conventions in the
securities lending industry.

From these individual transactions, we compute daily ayesdor each firm in the sample.
Since the ownership data is reported at a quarterly frequerecthen compute quarterly averages
of equity lending variables for each firm, only including dayith loan fees between -5% and 20%
to reduce the impact of outliers. In some tests in which wenasethly abnormal returns, equity
lending averages are computed at a monthly frequency.

In Figure2 we plot the total lending supply and total loaned sharesliiobs of dollars (right-
axis) and the average utilization (left-axis) in a givenmeia \We can observe the large increase in
the equity lending market since 2005, both in terms of ineedasupply and loans. However, stock

utilization levels have remained constant throughout émee.

[Insert Figure2 HERE]

In Figure 3 we show lending supply and loaned shares as a fraction ofehadpitalization
(left-axis) and the average loan fee (right-axis). Thera large increase in database coverage
in 2005, which shows the importance of working with normadiz/ariables for each quarter to
reduce biases due to calendar effects. Annualized feedleaverelatively stable and show that, on
average, itis very cheap to borrow shares in the U.S.. Theagedee in June 2008 is around 0.6%
a year, similar to the figures reported ByAvolio (2002 andKolasinski, Reed, and Ringgenberg

(2009.



[Insert Figure3 HERE]

The main explanatory variables in our study are measurdseotructure of ownership held
by institutional investors. The ownership data come from Thomson Reuters CDA/Spectrum
database on SEC 13F filings. Form 13F is filed on a quarterlis lilgsinstitutional investment
managers who exercise investment discretion over accboidsg at least $100 Million in eligi-
ble equity securities. These managers report the total pasgions in each eligible security, ag-
gregated across all accounts over which they exercisetimess discretior?. The data is available
until June 30th, 2008 for approximately 3,000 stocks. Fehesock we calculate the ownership
by each institution and total institutional ownership,tbas a percentage of market capitalization.
We also calculate our two main measures of ownership coratenmt: HHI is the concentration of
institutions’ holdings using the Hirschman-Herfindahl émgdnormalized to be between zero and
one; anBreadth is the number of institutional investors fro@hen, Hong, and Steif2002.

We match firms in the equity lending database with those @viglon CRSP. The final sample
has 34,367 firm-quarter observations with lending datdavia, averaging 10 quarterly observa-
tions out of the 3,598 unique firms. From CRSP data, we compat&et capitalization, turnover
and share price, cumulative quarterly returns, the stahdewviation of daily returns, cumulative
abnormal returns based on tBarhart(1997 four-factor model, and the market beta using the
CRSP value-weighted market index as the benchatle only use common shares with prices
larger than $1, further merging the data to Compustat aneéatolg data on sales, total assets,

book debt, book equity and total dividends.

SWe thank Stewart Mayhew for detailed advice on 13F holdings.
5Betas and abnormal returns are estimated based on dailwillatat least 60 days of observations for a given firm
within a quarter.
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B. Descriptive Satistics

Tablel presents descriptive statistics for the main variabled uséhis paper. The average firm in
our sample has 17.67% of its market capitalization avaléailend. On average, 4.81% of its cap-
italization is on loan, with the shares costing 0.43% per y&he borrowed. In our sample, 8.77%
of firm-quarter observations are “on special”, i.e. havalieg fees above 100 basis points. Aver-
age total institutional ownership is above 70%, with 17@&ifagons on average as shareholders of

the typical firm.
[Insert Tablel HERE]

Given our focus on lending supply, in Tablewe report the sample’s main characteristics
sorted by lending supply quintiles. From Panel A, we find thatdifference in lending supply
between the lowest and highest quintiles is about 25% of etadpitalization. The utilization of
these shares (i.e. amount loaned out divided by lendinglguagross quintiles is stable at around
20%. As expected, loan fees are decreasing in supply, witls fivith low supply being about five
times more expensive to borrow (1.05% per year) than thoeeihighest lending supply quintile
(0.20% per year). These numbers are similar to those rapbyt®’Avolio (2002, albeit shares
in our database are slightly more expensive and lent moea ofthich reflects the growth in the
equity lending market in recent years and the fact that ota daver a much bigger number of
data providers. We also find that firms with low supply tend ¢osmaller, have lower turnover
and, perhaps surprisingly, low market betas.

Examining institutional ownership variables in Panel B, fivel that total ownership grows
with lending supply, consistent with their use as a proxydéading supply as ilNagel(2005. We
can also observe that the average size of institutionalinggddecreases with lending supply, but
holdings by the largest institutional shareholder arelstabaround 10%. Our two main measures

of concentrationHHI andBreadth also decrease and increase respectively with lending wgulppl
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Panel C, we find that firms with higher supply tend to be largave higher stock turnover and

analyst coverage, but lower arbitrage risk.

[Insert Tablell HERE]

C. Hypotheses

We test four hypotheses on how the equity lending marketfectad by the structure of institu-
tional ownership. The hypotheses all build upon and devilepnain idea that lending supply will
be lower and short sale constraints more likely to bind whetitutional ownership is concentrated

among fewer investors.
Hypothesis 1 Lending supply is decreasing in the concentration of institutional ownership.

Recent literature has shown that short selling is assatiatéh higher price efficiency and
that it places downward pressure on stock prices [Asquith, Pathak, and Ritt§2004), Bris,
Goetzmann, and Zh{2007), Boehme, Danielsen, and Sore$2006, Cohen, Diether, and Malloy
(2007 andSaffi and Sigurdssof2008]. Further, it has been argued that lending supply inciease
with institutional ownership and subsequently that it &mlan increase in price efficiency. The
main idea behind these arguments is that large institutovmaers are passive in nature and willing
to lend stock that they hold [e.@'Avolio (2002 andNagel(2009)].

On the contrary, where institutional ownership is more emiated this may not necessarily
hold true. A more concentrated ownership structure, oructire including larger single insti-
tutional investors, results in shareholders having great@ience in the equity lending market
vis-a-vis a highly dispersed ownership structure. Theshdreholders prefer higher valuations,
and short sale constraints allow stocks to be overpriceatesiolders should act to impede short-
selling by limiting equity lending supply. Hypothesis 1 fiesa negative relationship between

ownership concentration and equity lending supply.

12



In addition to the negative impact of concentration on lagdiupply predicted above, concen-
tration should affect the strength of the relationship fetwlending supply and total institutional
ownership. For low levels of ownership concentration, wpeet a larger impact of total insti-
tutional ownership, as investors are less capable of infingnshare prices with their holdings
and therefore withhold relatively less shares. Howeveerne@ltoncentration of ownership is high,
institutional investors’ supply is expected to have a greatfluence on prices, and they are more
likely to withhold their shares from the equity lending meirkFor example, the average ownership
of the largest institutional shareholder in the lowest tjlga of total institutional ownership and
ownership concentration (measured by the Hirschman-Hiatiihindex) is 5.6%, while for firms
on the highest total institutional ownership and ownersidpcentration quintiles it is equal to

26.1%.

Hypothesis 2 Short sale constraintsareincreasing in the concentration of institutional owner ship.

While the effect of ownership structure on lending supplyyrba significant, there are eco-
nomic consequences only if it affects the price of borrowstack. Short selling carries various
costs and risks, such as the expense and difficulty of sigoatia the risk that the short position
will have to be involuntarily closed due to recall of the lmwed shares. If these impediments
prevent investors from shorting certain stocks, thesekstoan be overpriced.

We examine the effects of institutional ownership struetom the following constraints. First,
we examine the loan fee for borrowing stock. Second, we téseivolatility is higher in stocks
with more concentrated ownership. Higher fee volatilitggents a higher risk to borrowing stock
because borrowers are less certain about future borrovasts.c Third, we ask whether insti-
tutional ownership structure affects the likelihood of ackt becoming “special” in the lending
supply market. Specialness is a commonly used term in lgnderkets that refers to stocks with

large loan fees (defined here as loans with average anndid¢ies in a quarter above 100 bps). In
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our sample, about 10% of firms in a given quarter are classifsesuch. Fourth, we investigate
if institutional ownership structure affects recall riskdugh the type of lending contract. Lend-
ing agreements can be open ended or fixed term. A fixed termmacbrepecifies the term over

which the stock is lent, while an open ended contract canrbanated at any point in time. The

open ended contract involves much greater recall riskhFifie examine if concentrated owner-
ship increases arbitrage risk. We measure arbitrage ristomputing the standard deviation of
the residuals based on ti@arhart(1997 4-factor model of returns. Firms with higher idiosyn-
cratic volatility present riskier opportunities to arbigeurs, measuring the volatility of returns that

cannot be hedged\urgler and Zhuravskay@002)].

Hypothesis 3 Demand for borrowing stock is decreasing in the concentration of institutional own-

ership.

Hypotheses 1 and 2 describe the effects of ownership steuotuequity lending supply and
short sale constraints. At first blush it is not clear why thecture of institutional ownership
should also be important for borrowing demand. If instdotl owners make their holdings avail-
able to the equity lending market then this should only affee supply of stock. Similarly, one
assumes that demand originates from investors externaktéirmm who have no role to play in
ownership structure. However, rational investors, andartipular potential arbitrageurs, will in-
ternalize the effects that influential institutional int@s have on lending supply and short sale
constraints. Consequently they will be less willing to loarrstock because of higher limits to
arbitrage, and stocks with more concentrated ownershiplgtave lower demand curves all else
equal.

Unfortunately, we do not observe the demand curve for bangwtock. Instead, we em-
ploy the methodology used i@ohen, Diether, and Mallog2007) to focus on shifts in demand.

If more concentrated ownership decreases the demand foovidog stock, then the likelihood

14



of an outward (inward) demand shift occurring should be el@sing (increasing) in ownership

concentration.

Hypothesis 4 The returns associated with an outward demand shift are decreasing in the concen-

tration of institutional ownership.

As documented i€ohen, Diether, and Mallof2007) an outward demand shift results in future
negative returns because more capital is betting that tlse piill decrease. Hypothesis 4 goes
further and states that because concentrated ownershigsreshigher short sale constraints, the
compensation must be greater for traders to increase thiadd for borrowing when ownership
is closely held. Compensation for borrowing the stock iotigh future negative returns, and

therefore these need to be more negative where ownerstopcgtrated.

D. Estimation Techniques

Our main objectives are to evaluate the effects of ownerstnizture on equity lending character-
istics and how these characteristics are related to limasimtrage and stock returns. Our universe
of stocks comprises firms for which both Thomson Financipbres institutional ownership and

Data Explorers collects equity lending data. Our baseéststemploy both estimation of quarterly
regressions, reporting the average coefficients and ttegidard deviation (i.e. Fama-Macbeth),
and also panel data regressions using fixed-effects toaidotrunobserved heterogeneity at the

firm level and calendar-time dummies for heterogeneity tivee. The regression takes the form:

Yit = o; +0;+5110; 1+ B2 lOCONC; 4+ oM C; 4+ 84D p<s it + B5TO; ¢+ Be BM; 4 + B MOM; 1 +¢€; ¢
(1)
wherey;; is the equity lending measurB); ; denotes total institutional ownershif) CONC; , is

institutional ownership concentratiohC; , is market capitalization) 5 ;  is a dummy variable
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equal to one if stock price is less than five dollaFs); ; is a stock turnoverBM; ; is book-to-
market, and\/O M, ; is momentum.

These controls have been usedWAvolio (2002 and control for relationships previously
found in the literature. For example, firms with large maragpitalization and turnover also tend

to have a high lending supply of shares and be less expesbaitow.

[ll.  Empirical Results

A. Lending Supply & Institutional Ownership Structure

The results in the left-most four columns of Tahlleindicate that lending supply is increasing in
total ownership and decreasing in the concentration oftigtnal ownership. We include two
measures of institutional ownership concentration. Tlaeedghe Hirschman-Herfindahl index for
institutional ownershipHHI; and the number of institutional investoBsegadth, from Chen, Hong,
and Stein(2002. All specifications indicate that even after controlliray &ize, book-to-market,
momentum, and small stock price effects, equity lendingpBuis increasing in total institutional
ownership and decreasing in ownership concentration (aivakgntly increasing ifBreadth).

The coefficient of ownership concentration on equity legdinpply is negative and statistically
significant, and around a third the magnitude of the total ership effect in the Fama-Macbeth
specifications. For example, in the Fama-Macbeth regnesgedind that the coefficient ddHI is
-0.189, while the coefficient on total ownership is 0.616ingshormalized variables throughout,
the coefficients imply that a one standard deviation in@@aswnership concentration decreases
lending supply by 2.1%, and a one standard deviation inenedastal ownership increases lending
supply by 7.0%. Similarly, equity lending supply is and e&sing inBreadth. For Breadth,
concentration is at least as important as total ownershipneastandard deviation increase in

concentration combined with a one standard deviation as&rén total ownership decreases equity
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lending supply.

[Insert Tablelll HERE]

Hypothesis 1 also posits that concentration will have anaichpn the relationship between
lending supply and total institutional holdings itself.rfow levels of concentration, institutional
investors’ marginal impact on the lending market is liketgadler and they would have less in-
centives to withhold their shares from being lent. Howe®srconcentration increases, investors
are less likely to lend their shares. To capture this we thiceTotal* ) ;; ;7 andTotal* Q g,cadth,
which are constructed by multiplying total ownership by fine’s ownership concentratioHHI
andBreadth quintiles respectively. If concentration weakens theatftd total ownership on equity
lending supply then the coefficient dotal* Q ;5 (Total* @ g,..q:n Should be negative (positive).
The results in left-most four columns of Tablllé confirm this. Rows 1 to 3 show that the coeffi-
cients on total ownershigjHI andTotal* Q ;5 are positive, negative, and negative respectively.
Using estimates from the Fama-Macbeth regression in Cokyrfor an otherwise equivalent firm,
moving from the lowest to highestHI quintile reduces the effects of total ownership to 0.573, a
reduction of 0.324, in addition to the coefficient of -0.208HHI alone. The results are similar

for Breadth, which are presented in Columns 7-8.

B. Short Sale Constraints & Institutional Ownership Structure

As described in the hypothesis development, an importaoeig analyzing the effects of owner-
ship on equity lending is measuring to what extent ownerafigrts short sale constraints. While
lending supply effects may be large, the importance may ba rhthey do not have consequences
for the pricing of borrowing stock, which in turn constraimost sales. We investigate the relation-

ship between institutional ownership structure and shadet sonstraints by focusing on the cost of
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borrowing stock, loan fee volatility, the likelihood of aosk being on special, contract term, and
arbitrage risk. All five characteristics may constrain s$lsates.

To explore the effects of ownership on short sale conssauat use the two measures of con-
centration in fixed effects and Fama-Macbeth regressianst, i TablelV we examine loan fees
and fee volatility. Panel A presents evidence that loan &esigher where institutional owner-
ship is more concentrated. If lower equity lending supplg €atermined by ownership structure
- has consequences for loan fees then we expect that totdiiiemal ownership should have a
negative or neutral affect on loan fees, and ownership etret®n should decrease loan fees. For
the most part we find this to be true. All specifications confarmegative relationship between
ownership concentration and lending fees, while BditH andBreadth Fama-Macbeth specifica-
tions obtain a negative coefficient on total ownership. Bowyon the Fama-Macbeth regressions
for HHI shows that the effects of total ownership and ownership@atnation are similar in size,
while for Breadth the effects of concentration are larger. The coefficienfiatal is -0.211 and
for HHI the coefficient is 0.171, both statistically significant.eEb equate to a decrease of 21bps
and an increase of 17bps in lending fee for a one standaratamvincrease in total ownership
and ownership respectively. Both compared to a mean leridengf 49bps. The evidence on loan
fees supports Hypothesis 2: ownership concentration iegeHdort selling by increasing the cost

of borrowing stock.

[Insert TablelV HERE]

Panel B examines loan fee volatility. Higher loan fee vditgtcreates a short sale constraint, or
limit to arbitrage, because arbitrageurs may be exposedatger fee in the future where contract
characteristics are not fixed. Loan fee volatility is caltatl as the daily cross-sectional firm-level
volatility in loan fee, averaged over each quarter. The n{esdian) loan fee volatility is 29bps

(12bps) with a standard deviation of 50bps, and is zero fonatgr of firm year observations.
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Generally, the loan fee is persistent, with an AR(1) coedfitiof 0.8. The stocks with zero loan
fee volatility indicates fee insensitivity to changes imdnd, perhaps from low utilization or high
slack supply. The results in Panel B offer further suppartfgpothesis 2. All ownership concen-
tration coefficients indicate that loan fees increase witinership concentration. The economic
impact on limits to arbitrage is large: a one standard dmnanhcrease irHHI (column two) is
associated with an increase in volatility of +0.126 stadddeviations in loan fee volatility, or
approximately 5bps.

In TableV we switch attention to the probability that a stock is “on @pE or borrowed
through a fixed term contract. Panel A of Tabl@resents results from a logit model where the de-
pendent variable is equal to one if the stock is “on speciadl zero otherwise. The left hand panel
includes the logit specification coefficients while the tighnd panel presents the marginal effects
of a change around the man. For brevity only the variablestefést are presented. The results
overwhelmingly support our hypothesis: the probabilityac$tock being “on special” increases
with ownership concentration and decreases with total estmig. The marginal effects analysis
reveals that a one standard deviation increastHhincreases the probability of a stock being “on
special” by 1.4%, and total ownership decreases the priydty around 3.4%, or approximately
one-third of the sample average of 8.77%. Similarly, the benof institutional investors has a
negative and significant effect on the probability of a stbekhg on special.

In Panel B we examine the effects of ownership on contrac.tyfd loan contract may be
open-term, in which case the loan has a maturity of one daysaiettewed each trading day, or for
a fixed-term maturity. For open-term loans, the lender maglt¢he loan at the end of each day.
The option to recall allows the lender to maintain the cdmiights of the share while receiving
a borrowing fee. For a borrower, an open-ended contracifiigntly increases recall risk. Thus,
if concentrated ownership increases limits to arbitrageuh higher recall risk then we should

expect the probability of fixed-term loans to be significahdwer where concentration is higher.
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We calculate loan-term at the firm-level as the equally wigidherm across all loans for the firm
on a given day, and then average this over the quarter oestteA contract term of one day is
taken to be an open-term contract. In our sample, approgignfarty percent of all loan contracts
are fixed-term contracts and the seventy-fifth percentila is 1.64 days.

In Panel B of Table/ we estimate logit regressions where the dependent vaigkelgual to
one if the contract is fixed-term and zero if the contract sreperm. The results in Panel B support
Hypothesis 2 but the magnitude of the marginal effects alenthan for the results for a stock
being “on special’. A one standard deviation increase ialtotvnership increases the probability
of the loan term being fixed by approximately 6.4%, while a estemdard deviation increase in

concentration decreases the probability of the loan teringldeced by approximately 1.8%.

[Insert TableV HERE]

In our final piece of analysis on short sale constraints westigate the effect of ownership
on arbitrage risk. Arbitrage risk is calculated using Wergler and Zhuravskay@0032) idiosyn-
cratic risk variable - measured as the standard deviatiatook returns’ residuals estimated with
the Carhart(1997 4-factor model. For our sample, the average arbitrageisigk11%. ldiosyn-
cratic risk poses a limit to arbitrage that deters shofirgesimply because a large amount of the
stocks’ volatility cannot be hedged, as arguedShyeifer and Vishny1997. TableVI presents
the results from Fama-Macbeth regressions of arbitragerisownership characteristics and con-
trol variables. We include equity lending supply and legdiee as independent variables in the
regressions to control for any effects that short sellinghtihave on idiosyncratic risk. In all
regressions we find that higher equity lending supply is@aged with less idiosyncratic risk. In
addition, the effect of ownership structure on idiosynicrask is small but statistically significant.
For example, in Column 1 a one standard deviation increasgahownership decreases arbitrage

risk by 5bps and a one standard deviation decreaktHinincreases arbitrage risk by 6bps (note

20



that the standard deviation of arbitrage risk is equal t@%p
[Insert TableVI HERE]

In summary, limits to arbitrage are higher for stocks withrenconcentrated ownership struc-
tures. This result arises because tighter held ownershipezgs equity lending supply, which in
turn increases the cost of borrowing stock - in both todagitsgs and the uncertainty in tomorrow’s
prices - and increases recall risk. Recall risk may be adtebecause where ownership is tighter
or owners are more influential there is a much larger benefit frecalling stock around important
proxy votes. Therefore non-marginal investors would beiliimg to lend equity on a fixed term
basis. Lastly, we show that concentrated ownership is &gsdcwith an additional limit to arbi-
trage outside of the equity lending supply channel. Stocits eoncentrated ownership exhibit
higher arbitrage risk, which in the spirit &hleifer and Vishny{1997 deters arbitrage and leads

to persistent mis-pricing.

C. The Demand for Borrowing Stock & Institutional Ownership Structure

We now turn attention to the demand for borrowing stock. Tiamsve have shown that institu-
tional ownership structure affects the level of equity liegdsupply provided by the same owners.
However, as discussed in SectibrC, whenever investors and potential arbitrageurs antieipat
stitutional investor behavior on the supply side they sdoubdify their own behavior. Specifically,
arbitrageurs should internalize the higher short saletcaings and limits to arbitrage associated
with more concentrated ownership into their demand functlBubsequently there may be lower
demand for shorting stocks where institutional ownershipfluential or more concentrated. Hy-
pothesis 3 capture this. Demand for borrowing stock shoelihbreasing in total ownership -
because this reduces short sale constraints - and deg@eaasiwnership concentration - because

this increases short sale constraints.
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To investigate the effects of ownership structure on denvemeémploy the methodology pro-
posed byCohen, Diether, and Mallog2007). The identification strategy consists of constructing
price-quantity “pairs” from the equity lending market toliate clear shifts in supply and demand.
For example, an increase in the loan fee (i.e., price) cauplth an increase in the percentage of
shares on loan (i.e., quantity) corresponds to an increesigarting demand, as would be the case
for any increase in price coupled with an increase in quantihis strategy does not identify an
exclusive outward demand shift. Instead, a shift of pricé qmantity into this quadrant implies
that at least an outward demand shift must have occurred.|d¥sify movements in loan prices
and quantities by placing stocks into one of four quadranéseh point in time, but restrict atten-
tion to only demand shifts. Stocks that have experiencesbat n outward demand shifiQUT)
have seen both their loan fees and their loan amounts rigestanks that experienced at least an
inward demand shiftIN) have seen both their loan fee and loan quantity f@tbhen, Diether,
and Malloy(2007) also examine stocks that have experienced an outwardyssipift (SOUT) and
inward supply shift (SIN), but only find a minor role played bkifts in supply in determining
stock returns.

Each of the shifts has an economic interpretatib@UT captures the case in which both the
cost of shorting (i.e., loan fee) and the amount that investce willing to short at this higher cost
increase. Effectively, more capital is betting that the@mvill decrease, despite the higher explicit
cost of betting.DIN captures the case in which both shorting costs and the antwatinvestors
borrow at this lower price decrease.

Using this strategy, we find that outward demand shifts case@9% of price-quantity “pairs”
shifts, inward demand shifts contribute 15%, outward sygpifts contribute 32%, and inward
supply shifts contribute 13%. Combined, demand and sugpftsoccur in 99% of firm-quarter
observations. This is much greater than the aggregate $bifd byCohen, Diether, and Malloy

(2007, and likely due to the increased coverage in our datasehadd and supply shifts are likely
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to be correlated cross-sectionally because arbitragenpgctations of stock prices will reflect in
part expectations of the market. To control for this, at dauole period we first normalize shifts in
the loan fee and quantity borrowed so that each has a meanoodrzd standard deviation of one.
We then use these to identify demand and supply shifts usingalized price-quantity “pairs”
shifts. After normalization, 23% of price-quantity “pdirare outward demand shifts, 36% are
inward demand shifts, outward supply shifts comprise 228d,iaward supply shifts 19%.

To formally test Hypothesis 3 we estimate separate montgit regressions for normalized
DOUT andDIN on lagged levels in ownership structure and market chaiatits.

We compute demand shifts and market characteristics fdr manth, using monthly lags for
lending supply and CRSP variables. However, we observe @ipevariables at the quarterly
frequency only and employ levels in the prior quarters agdagexplanatory variables.

The results are presented in Columns 1 and 2 of Tallle For all shifts we run tests using
all four concentration measures, but only show resultgdidt. Focussing odOUT, an outward
demand shift is more likely if there is higher total ownepshor less concentrated ownership.
The left hand panel presents the logit coefficients and g hand panel presents the marginal
coefficients. A one standard deviation increase in totaleyaimip increaseBOUT by 0.7% and a
one standard deviation increase in ownership concentrdgoreaseBOUT by 1.0%. Focussing
on DIN, we find the opposite: A one standard deviation increasetad tavnership decreases
DIN by 1.3% and a on standard deviation increase in ownershigecdration increasd30OUT by
0.8%.

The results are consistent with short sale constraintsdingelemand for borrowing stock. In
isolation higher total ownership increases equity lendingply and lowers short sale constraints.
Consider an arbitrageur deciding to execute a trade of sl efirm with high dispersed institu-
tional ownership. Potential arbitrageurs face lower fa®s lanits to arbitrage, which result in a

higher proportion of potential trades being profitable amigher demand to borrow equity. Sim-
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ilarly, consider a firm with very high concentrated ownepsh©wnership concentration restricts
equity lending supply and raises short sale constraints.sbime arbitrageur will face higher fees
and limits to arbitrage, a lower proportion of potentiabiea will be profitable, and the demand to

borrow equity will be lower.

[Insert TableVIl HERE]

An examination of the market characteristics reveals thaard demand shifts are more likely
for large firms; higher turnover predicts inward demandéshoutward demand shifts are more
likely for growth (value) stocks; and that short-term monuem predicts outward demand shifts
while long-term momentum predicts inward demand shifts.

In columns 3 and 4, we also present results for logit regpessof demand shifts on lagged
dependent variables for the first month of each quarter dogyng the first month of the quarter
only is motivated by the investment horizon of arbitrageand quarterly frequency of ownership
variables. Similar t&€Cohen, Diether, and Mallog2007), we find that the mean (median) holding
period for borrowing stock is 38 (3) days, based on only fixadhtborrowing contracts. Hence,
including all monthly observations in Panel A involves regging demand shifts on “stale” owner-
ship characteristics, which might bias results in favortadrsgthening the significance of monthly
frequency variables relative to quarterly-based ones.rédsgns for the first month of the quar-
ter only employs one-month lags throughout, reducing tmepda size by a third. Examining
the marginal effects in the right hand panel shows that usinge recent observations leads to
stronger results. FADOUT a one standard deviation increase in total ownership isest20UT
by 3.3% and a one standard deviation decreases in owneshgemtration decreas&OUT by
1.2%. Only the effect oHHI on DIN is weaker.

An alternative to Hypothesis 3 is that ownership and demaiftbsare related because institu-

tional owners and arbitrageurs both receive informatioriubire performance, and agree on the
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interpretation. Then, positive news results in both insiinal ownership increasing and an inward
demand shift. Similarly negative news should lead to a deaén institutional ownership and an
outward demand shift. HencBOUT (DIN) would be negatively (positively) associated with total
ownership and likely positively (negatively) associateithvownership concentration. This pre-
diction is robust to institutional investors and arbitraggeforming beliefs on identical information
or updating beliefs based on each other’s actions. Thisnaltee hypothesis based on investor
sentiment has the exact opposite predictions to the limigslitrage based story we formulate in

Hypothesis 3, being rejected by our findings.

D. Demand shifts, Returns & Institutional Ownership Sructure

Motivated byCohen, Diether, and Mallo{2007), who show thaDOUT shifts predict negative
abnormal returns, Hypothesis 4 examines the returns where ts an outward demand shaftd
concentrated ownership. Hypothesis 4 is simply a resulhefdame mechanism described in
Hypothesis 3. If concentrated supply increases limitshdrage then either demand for borrowing
stock will decrease - because shorting stock is no longditgiote - or the gains to borrowing
stock must be higher to compensate arbitrageurs. Crosisisaity, we should observe thBXOUT
(DIN) is lower (higher) and abnormal returns are higher for ssogkh concentrated ownership.
Similarly, we should observe th®xOUT (DIN) is higher (lower) and abnormal returns are lower
for stocks with higher total ownership.

We measure abnormal returns as the difference in the mostbgk return to those from a
characteristics-matched benchmark portfolio sorted orketzapitalization, book-to-market and
momentum followingDaniel, Grinblatt, Titman, and Werme($997. Then we estimate regres-
sions using monthly abnormal returns, including calendamtimdummies, and correct standard er-

rors using robust standard errors clustered at the firm:lgve employ lagged ownership structure
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- relating to the level at the end of the previous quartegéacontrol variables, and contemporane-
ous demand shifts. The choice of lagged ownership charstitsrand contemporaneous demand
shifts is motivated by estimating the impact of observed éship structure on arbitrageurs’ de-
mand decisions. Given, the short investment horizon oftgdpairrowers implies that return effects
should be observed in days or weeks, rather than months.eGoestly, using future monthly re-
turns will overshoot the reaction window. Similarly, we lmde only the first month in each quarter
to capture the most recent ownership observations. Thendepévariables of interest are the in-
teraction terms of total ownership and ownership concéaotravith demand shifts. We aggregate
DIN andDOUT into a singleDSHIFT variable, which is calculated a30UT-DIN. DSHIFT is
equal to one (minus one) if there is an outward (inward) dehsduift and zero otherwise. We then
interactDSHIFT with ownership structure quintiles.

We present the results in Tabléll . In Column 1 we replicate the result that demand shifts con-
vey negative information for returns, documentedmohen, Diether, and Mallo§2007). The coef-
ficient onDSHIFT of -1.780 implies that a one standard deviation increaser¢ase) irDSHIFT
decreases (increases) abnormal returns by 1.78% per mamém @nnualized 21.36%). We in-
terpret a shift from no shift to an outward or inward demanidt st being equivalent to a 1.36
standard deviations movement, based on the inverse ofahdastd deviation odbSHIFT equal to
0.734. Then, our findings suggest that an outward demangbkdicts an annualized abnormal

return of 29%.

[Insert TableVIll HERE]

In Column 2 we introduc®SHIFT*Q 4, the interaction between demand shifts and own-
ership concentration, and the level in ownership concgatra We employ quintiles simply for
ease of interpretation. Hypothesis 4 posits that for stedkis concentrated ownership there is a

negative return in addition to the negative return assediatith DSHIFT. Hence, Hypothesis 4
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predicts that the coefficient dDSHIFT* () ;; should be negative and significant. We find pre-
cisely this. The coefficient of -0.187 @SHIFT* Q) ;; implies that, for an outward demand shift,
the negative abnormal return from being in quintile five cangal with quintile one itHHI is equal

to 8.98% per year (=0.187*(5-1)*12), in addition to a nega&nnualized return of 15.04% for an
outward demand shift alone.

We include interactions of demand shifts with both total evahip and ownership concentra-
tion in Column 3. We find that the negative return associatgd an outward demand shift is
significantly lower at 6.87% per year, with the remainindetiénce varying with total ownership
and concentration. The coefficient of -0.161 on total owmigrsnplies that for an outward demand
shift, the additional negative abnormal return from beimgjuintile five compared with quintile
one in total ownership is equal to 7.73% per year. Similanlynership concentration contributes
an additional negative abnormal return of 12.4% per year.

Combined, the significance of the interaction terms revesltbtal ownership enables outward
demand shifts - and negative abnormal returns - througleasing available equity supply, and
that ownership concentration increases negative abnaetains for outward demand shifts as
compensation for higher limits to arbitrage. Further, tbsuits show that ownership structure
effects explain almost three-quarters of the negative mbaloreturn predicted by demand shifts.
In summary, Section§ andD support Hypotheses 3 and 4. The supply side constraintssatpo
by concentrated ownership structure impact demand dasisiArbitrageurs face higher risks to

arbitrage and decrease borrowing demand or demand highenmseén compensation.
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IV. Robustness

A. Alternative Measures of Ownership Structure

Our two measures of ownership concentratidiil andBreadth, both analyze the concentration
of institutional ownership usingll owners. Both these measures will be smaller for larger more
liquid stocks that have more diffuse ownership. While wetaarfor both size and liquidity to be
sure that our measure of concentration is not collectinggledfects we check that our results our
robust to two alternate measures of concentration. WedotreTopl andHSL, which measure he
percentage held by the largest shareholder, and the ratie ¢drgest institutional holding to total
institutional holdings. Both these measures examine carat#on using the single largest owner
and abstract from the number of institutional owners.

Tables andK present robustness results usiiogl andHSL respectively. In both tables, Panel
A repeats the Fama-Macbeth estimations for lending supgtging fee, fee volatility, and arbi-
trage risk presented in Tablés, 1V, andVI. Similarly, Panel B repeats the logit estimations for
specialness and loan terms presented in Tebl&or bothTopl andHSL, we find overwhelming

evidence in support of our earlier results.

[Insert TablelX HERE]

Additionally, whereTopl andHSL are high, the largest institutional investor is more likedy
able to hold court with the firm’s management. Th&opl andHSL may measure the level of
influence that the largest institutional investor has onagament, which in itself may determine
whether an institutional owner is willing to lend shares.eTdecision to lobby or lend shares is
similar to the decision to lobby or walk, which has been ssddiyAdmati and Pfleideref2009,

Edmans(2009 and Edmans and Mans(009. Prior literature has used measures of investor

In unreported results we also the top three- and five-laigsstutional shareholders, with similar results.
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influence to show that firms with more influential institutgnnvestors have higher CEO pay
for performance and lower compensation [Hartzell and Staf®003)]. Our results suggest that

concentrated and influential ownership structures bothae@quity lending.

[Insert TableX HERE]

B. GMM Estimation

Hankins and Flanner{2008 and Petersen2009 show how empirical work in finance, which
usually involves large number of firms (large N) observeddorall periods of time (small T),
needs to carefully address possible biases in estimatiemodihe correlation between unobserved
heterogeneity and predetermined regres$ors.

In our case, the high persistence of lending supply (firdeoserial correlation is 0.96 and
second-order is 0.90) might induce biases in ownershigficaafts if we omit lagged supply as
explanatory variables. We address this possibility Bitmdell and Bond1998’s dynamic panel
regressions.

The dynamic model we consider has- 1,..., N firms andt = 1,...,T; quarterly observa-

tions available for each firm, taking the form:

P
Yit = Zajyi,t—j + 2B+ vi + €y (2)
j=1

wherez; , denotes ouk independent variables and time dummies,. . ., a,, 3 is the vector of
p + k parameters to be estimategare the firm-level fixed effects, arg, are i.i.d shocks.
TheBlundell and Bond1998 GMM estimator works by proposing a system of moment con-

ditions in which lagged differences are used as instrunterttse level equation and lagged levels

8There is a large body of research on panel-data estimatith@iaconomics literature to address these biases, like
Nickell (1987, Anderson and Hsia(l1982, Arellano and Bond1991), Arellano and Bove(1995 andBlundell and
Bond(1998.
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as instruments for the equation in differences. Since irpadels the removal of firm-level het-
erogeneity usually involves calculation of first differescthe transformed errors have a structure
that is more complex than standard idiosyncratic shockghdse equations, predetermined and
endogenous variables in levels are instrumented withldeilags of their own first differences.
Our results find large differences in estimated parametezdathe omission of lags in dependent

variables.

[Insert TableX| HERE]

Table reports estimates corresponding toBhendell and Bond1998 estimator. We repeat
tests of ownership structure on lending supple, lending ded fee volatility for bottHHI and
Breadth. Our results continue to obtain. Once again we find that lemngupply increases with total
ownership and decreases with ownership structure, whille the lending fee and fee volatility

decrease with total ownership and increase with ownershiptsre.

C. Causality of Ownership Structure and Demand Shifts

Hypotheses 3 and 4 and the results in Tables and imply a ciénisaketween ownership structure
and demand shifts. In Tabkll we confirm this and rule out reverse causality. We regress nor
malized ownership characteristics (that are explanatariables in Table ) on lagged normalized
demand shifts, normalized lending supply and stock chariatics using only observations. If
ownership structure influences demand - rather than demmfloémces ownership structure - then
demand and supply shifts should have no significance inm@targ future changes in ownership
structure. In the main, the causal logit regression reshitsv that ownership structure causally
effects demand for borrowing stock. In Column 1 we can olesémat neither laggeBOUT nor

laggedDIN coefficients are statistically significant to explain tadainership. In Column 2, using
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HHI as a measure of concentration, we find no relationship wiggddDOUT and a positive but

weak (significant only at the 10% level) coefficient for lagds N.

[Insert TableXIl HERE]

V. Conclusion

Arbitrageurs often use short selling as part of their trgditrategies, borrowing securities they
do not own to speculate on price decreases. Short selli@jemérious costs and risks, such as
locating shares to borrow, loan fees, and the risk that thé glosition is involuntarily closed due
to recall of the borrowed shares. We argue that investorsawrolarge holdings or contribute
to a more concentrated ownership structure are less wiitingnd shares, affecting arbitrageurs’
ability to engage in short selling.

The main objective of this paper is to examine how the contjposof institutional ownership
affects the market for borrowing stock. Using a proprietdaya set with information on equity
lending supply, loan transactions and loan fees we showothiaérship structure is an important
determinant of equity lending supply and short sale comgtra More specifically, we find that
firms with low total ownership and high concentration of owaegp tend to have smaller lending
supply, higher loan fees, loan fees’ volatility, and awduiie risk. For example, firms in the low-
ownership high-concentration quintile have just 3.8% @fitimarket capitalization available to
borrow, against 26.9% for firms in the high-ownership lowcentration quintile.

We use several measures of ownership concentration amtistdimethods to show that insti-
tutional ownership concentration negatively impactslstending supply, after controlling for total
institutional ownership. In addition, we examine the eftbat ownership concentration has on the
relationship between ownership levels and lending suMily/find that concentration weakens the

impact of total ownership on lending supply, especially tfuwse with high institutional owner-
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ship. For firms with the most concentrated ownership strectotal ownership is insignificant in
explaining lending supply. We also examine measures oft Sade constraints and find that to-
tal ownership relieves constraints while ownership cotregion increases the costs of borrowing
equity and raises limits to arbitrage.

Finally, we examine demand for borrowing stock and the impéchanges on stock returns.
We hypothesize that arbitrageurs internalize the effefctsMmership on lending supply and short
sale constraints, updating their own demand curves. Apiurs must be compensated for the
higher risk associated with short selling stocks with comicgged ownership. We identify de-
mand shifts using price-quantity pairs based on the melbgggroposed byCohen, Diether,
and Malloy(2007) and find that total ownership increases (decreases) am@tation decreases
(increases) the likelihood of an outward (inward) demanit.skVhen examining the impact of
these shifts on stock returns we find that where an outwarchddrshift occurs, the stock returns
are even more negative for firms with concentrated ownersloimpensating arbitrageurs for the
higher limits to arbitrage and borrowing costs. These tsssliggest a link between the limits
to arbitrage and ownership structure, which to the best ofkkoowledge has not been explored
previously.

During the financial crisis in 2008, regulators imposed sbelling restrictions in several coun-
tries, especially following the bankruptcy of Lenman Bex$? Short selling regulation in the
United States is currently under review by the Securitie Bxchange Commission (SEC) and
a better understanding of how equity lending markets aexctdtl by the ownership structure is
important for policy maker§® The current opaqueness found in equity lending markets edn a
should be addressed by regulators and more disclosure dy Esnders of a given stock and the

costs associated with borrowing shares would provide tovesvith a better understanding of the

9Please refer thttp://www.dataexplorers.com/rdior a comprehensive list of current short sale restrictions
OFor the latest information on the SEC'’s discussioitp://www.sec.gov/spotlight/shortsales.shtml
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risks involved in short selling.

In terms of future research, there are several directicatsin be followed. For example, study
how institutional ownership changes around mergers affgoity lending markets. The exchange
of stock between shareholders with different charactesisi terms of investment horizon, trading
strategies and size of the stake, might trigger supply anthdd shocks, affecting pricing in the
lending market. The price effects associated with sholihgetould be another channel by which

changes in corporate governance mechanisms affect stioels pr
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Figure 1. Lending Supply, Loan Fees and Arbitrage Risk: Total Ownerss. Concentration
Quintiles

The figure displays quarterly lending supply, loan fees ardtrage risk of U.S. firms from Jan-
uary 2005 to June 2008 sorted on total institutional ownprsjuintiles and then, within each quin-
tile, further sorted on ownership concentration quintil€Soncentration is measured by the Hirschman-
Herfindahl index of institutional ownership. Lending Supps the quarterly average fraction of the
firm available to lend, Loan Fee is the value-weighted averaguity loan fee (% p.a.), and Arbitrage
Risk is the idiosyncratic risk of daily returns from a regries based on the Carhart 4-factor model.
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Figure 2. Equity Lending Market - Total Size and Utilization
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The figure shows the total lending supply, total shares on &l the average utilization (shares on loan
divided by lending supply) for each quarter between Marddb2énd June 2008.

Figure 3. Equity Lending Market - Size relative to Capitalization dramhn Fees
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The figure shows average lending supply and the averagesstratean as a fraction of firm capitalization,
and average value-weighted annualized loan fee for eadieqletween March 2005 and June 2008.
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Table |
Descriptive Statics

The table shows quarterly descriptive statistics from dan@005 to June 2008 of the main variables used
in the paper. Equity lending data is provided by Data Expirstock price are from CRSP, ownership
data from SEC’s 13F holdings, and accounting data from Caapu Obs is the number of firm-quarter
observations available, Supply is the quarterly averagetibn of the firm available to lend, On Loan is
the average fraction effectively lent out, Fee(VW) is theugaveighted average loan fee, Specialness is a
dummy variable equal to one if the loan fee is above 100bpwarfsry statistics describe sample metrics),
Util. is On Loan divided by Supply, Price is the quarterly GRfice average, Size is firm size in billions,
u(Ret) is the average monthly retu(Ret) is the standard deviation of returns, Turnover isayerdaily
turnover (x100), Arb. Risk is the idiosyncratic risk of dareturns from a regression based on @erhart
(1997 4-factor model,3,,;; is the market beta from the same regression, and B/M is thk-tsoamarket
ratio. Ownership statistics are computed from institugionvestors filling 13-f reports. Total is the total
institutional ownershipHHI is concentration of ownership measured by the Hirschmarfistdiahl index,
Mean is the average size of holdings, Topl is the percentalgiebly the largest shareholdétSl measures
investors’ influence as iAlartzell and Stark§2003. Breadth is the number of institutional investors as in
Chen, Hong, and Steif2002. Net Sales and Total Assets are measured in millions andrbge is book
debt divided by the sum of book debt and market capitalinatio

Variable Obs Mean Median St.Dev Min Max

Supply 34,367 17.67% 16.64% 11.30% 0.46% 46.47%
On Loan 34,366 4.81% 2.44% 591%  0.01% 28.41%
Fee (VW) 34,367 043% 0.13% 0.99% -0.01% 6.44%

Specialness 34,367 8.77% 0.00% 28.29%  0.00% 100%
Utillization 34,367 20.57% 14.00% 19.57% 0.20% 82.91%

Price 34,367 63.05 23.79 1,919 0.31 135,459
Size (bi) 34,367  6.96 6.81 1.64 1.73 12.65
u(Ret) 34,367 0.66% 0.20% 20.97% -88.07% 338%
o(Ret) 34,367 19.32% 17.56% 9.96% 1.13% 314%

Arb. Risk 34,367 2.11% 1.86% 1.22%  0.14% 38.49%
Turnover 34,367 1.02% 0.79% 0.93%  0.01% 31.09%

Bkt 34,367  1.00 1.00 0.65 -0.87 2.76
B/M 34,353  0.48 0.42 0.32 0.01 1.79
Total 34,367 70.28% 74.87% 23.58%  0.00% 100%
HHI 34,367 7.00% 5.09% 6.45%  1.33% 100%
Mean 34,367 0.68% 0.60% 0.46%  0.00% 8.96%
Stdev 34,367 1.48% 1.34% 0.86% 0.00%  17.92%
Topl 34,367 10.20% 9.37% 5.58%  0.00% 100%
HS1 34,367 15.89% 13.48% 9.36%  3.57% 100%
Breadth 34,367 176 124 179 1 1,603
Sales 34,328 949 168 2,988  -4,790 80,962
Assets 34,367 10,264 993 72,921 1 2,358,266

Leverage 32,810 30.61% 27.94% 26.33% 0.00% 96.21%
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Table Il
Descriptive Statics - Lending Supply Quintiles

The table shows quarterly descriptive statistics of U.8adifrom January 2005 to June 2008 sorted by
equity lending supply quintiles. Equity lending data arp@ied by Data Explorers Ltd., price data by
CRSP, ownership data from SEC’s 13F holdings, analyst dam fBES, and accounting information by
Compustat. Panel A displays equity lending market stasistDbs g, is the number of firm-quarter
observations for which lending supply data is availablegy@uis the quarterly average fraction of market
capitalization available to lend, On Loan is the averagetiva effectively lent out, Specialness is a dummy
variable equal to one if the loan fee is above 100bps, UtiDrisLoan divided by Supply and Fee(VW) is
the value-weighted average loan fee. Panel B reportsutistial ownership characteristics. Total is total
institutional ownership, Mean is the average size of hgsljrnStDev is the standard deviation, Topl and
Top3 are the percentages held by the largest and the thigssisshareholdersiHI is concentration of
ownership measured by the Hirschman-Herfindahl int&i, measures investors’ influence asHartzell
and Starkg2003 and Breadth is the number of institutional investors aSliwen, Hong, and Steif2002.
Panel C reports summary statistics from Compustat and IBESe is the quarterly CRSP price average,
Size is firm size in billionsy(Ret) is the average monthly retusn(Ret) is the standard deviation of returns,
Arb. Risk is the idiosyncratic risk of daily returns basedtbaCarhart(1997) 4-factor model5,,; is the
market index beta from th€arhart(1997 4 factor model, Assets is total assets, Lever. is the bobk de
divided by the sum of book debt and market capitalizatiol, Analysts reports analyst coverage.

Panel A: Equity Lending
Quintile  Obsguppiy,  Supply OnlLoan Specialness Util.  Fee(VW)

1 6,879 5.9% 2.1% 27.2% 25.1%  1.05%
2 6,873 13.3% 4.1% 8.0% 21.9%  0.40%
3 6,874 18.0% 4.4% 3.6% 17.8%  0.25%
4 6,873 22.2% 5.4% 2.9% 17.7%  0.22%
5 6,868 29.0% 8.0% 2.2% 20.3%  0.20%
Overall 34,367 17.7% 4.8% 8.8% 20.6%  0.43%

Panel B: Institutional Ownership
Quintile  Total Mean StDev Topl  Top3 HHI HS1 Breadth
1 409% 1.0% 1.9% 10.1% 19.5% 13.9% 25.8% 60
2 62.5% 0.7% 1.5% 10.0% 21.2% 6.9% 16.2% 159
3 745% 05% 13% 99% 21.6% 52% 13.3% 253
4 82.9% 0.6% 1.3% 10.2% 23.0% 4.6% 12.4% 229
5 90.6% 0.7% 1.5% 10.8% 24.7% 4.4% 11.7% 181
Overall 70.3% 0.7% 15% 10.2% 22.0% 7.0% 15.9% 176

Panel C: Pricing, Accounting and Analyst Coverage Data
Quintile  Price  Size(bl) pu(Ret) o(Ret) Arb. Risk Turnover (,,,; Assets Lever. Analysts
1 185.74 557 0.6% 2.9% 2.73% 0.63% 0.75 1,980 0.30 3.16

2 26.68 6.84 0.6% 2.5% 2.13% 0.90% 1.00 7,864 0.32 5.50
3 34.11 7.63 0.9% 2.2% 1.85% 1.03% 1.04 23,472 0.33 7.32
4 35.01 7.60 16% 2.2% 1.87% 1.19% 1.09 12,849 0.31 7.78
5 33.60 7.19 -04% 2.3% 1.97% 1.35% 1.11 5,155 0.28 6.90

Overall 63.05 6.96 0.7% 2.4% 2.11% 1.02% 1.00 10,264 031 36.1
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Table IlI: Lending Supply & Corporate Ownership Structure
The table displays regressions of equity lending supply fasietion of corporate ownership measures, with quartédglsdata from January 2005
to June 2008 of U.S. firms. Each column corresponds to a differstimator, showing results for fixed-effects and Fanseéth regressions. All
variables are standardized each quarter such that theyzeavenean and unit standard deviation. Total is total owneysiHI is concentration of
ownership measured by the Hirschman-Herfindahl index, @he the number of institutional investors asGhen, Hong, and Stei(2002, Mkt.
Cap. denotes market capitalizatidnp 5 is a dummy variable equal to one if the quarterly averageepsibelow five dollars, Turnover measures the
quarterly average of daily stock turnover, B/M the bookatarket ratio, and Momentum is the cumulative return in trevjous two quarters. Q)
represents the quintile sorted according to variablll regressions include year-quarter dummies, and fixgelts’ standard deviations are clustered
at the firm level. We report standard deviations in bracketssignificance levels are indicated as follows: +=staitsignificance at the 1% level,
**=gignificant at the 5% percent level, *=significant at th@24 level.

A%

Variable FE F-M FE F-M FE F-M FE F-M
Total 0.464 0.616" 0.425° 0.542" 0.643" 0.897% 0.238" 0.340"
[0.018] [0.023] [0.019] [0.020] [0.030] [0.044] [0.027] [UB6]
HHI -0.028 -0.189" -0.040" -0.208"
[0.015] [0.013] [0.014] [0.014]
TOta'*QHH] -0.052+ -0.081+
[0.007]  [0.008]
Breadth 0.256  0.656" 0.319" 0.764"
[0.051] [0.052] [0.052] [0.049]
Total*Qp.cadih 0.074-  0.075"
[0.009] [0.008]
Mkt. Cap. 0.323 0.050* 0.142* -0.477° 0.313" 0.071" 0.098 -0.557"
[0.040] [0.021] [0.057] [0.060] [0.039] [0.020] [0.057] [U56]
Dpcs -0.039 -0.138 -0.053* -0.292" -0.054* -0.159" -0.073" -0.341"
[0.025] [0.034] [0.025] [0.040] [0.025] [0.033] [0.025] [U85]
Tover 0.037 0.017 0.031" 0.005 0.03% 0.007 0.028 -0.007
[0.009] [0.008] [0.009] [0.008] [0.009] [0.008] [0.009] [a08]
B/M 0.038" 0.086 0.035" 0.070" 0.039" 0.092" 0.035" 0.073"
[0.011] [0.018] [0.011] [0.016] [0.011] [0.018] [0.011] [ol6]
Momentum -0.022 -0.01 -0.020 0.003 -0.022  -0.014 -0.02r 0.002
[0.004] [0.009] [0.004] [0.010] [0.004] [0.008] [0.004] [010]
Constant -0.007 0.014  0.001 0.024 -0.046" -0.046" -0.050" -0.027+
[0.010] [0.003] [0.011] [0.004] [0.012] [0.005] [0.012] [a07]
Obs. 33,251 33,251 33,251 33,251 33,251 33,251 33,251 B3,25
Firms 3,385 3,385 3,385 3,385 3,385 3,385 3,385 3,385
R? 0.50 0.60 0.50 0.60 0.52 0.61 0.51 0.61




Table IV
Equity Loan Characteristics & Corporate Ownership Structure

The table regress equity loan characteristics as a funcofimwnership and voting rights structure, with quarterly
stock data from January 2005 to June 2008 of U.S. firms. Edcmeocorresponds to a different estimator, showing
results for fixed-effects and Fama-Macbeth regression®almel A the dependent variable is Loan Fee defined as
the quarterly average of daily loan fees weighted by loaa.sRanel B displays results for the quarterly average of
the daily standard deviation of equal-weighted loan fee vdtiables are standardized each quarter such that they
have zero mean and unit standard deviation. Total is toséititional ownershiptHI is concentration of ownership
measured by the Hirschman-Herfindahl index, Breadth is timelrer of institutional investors as ®hen, Hong, and
Stein(2002. All regressions include year-quarter dummies and thieviahg control variables: Mkt. Cap. denotes
market capitalizationDp.5 is a dummy variable equal to one if the quarterly averageepsdelow five dollars,
Turnover measures the quarterly average of daily stoclouem B/M the book-to-market ratio, and Momentum is
the cumulative return in the previous two quarters. FixBeet regressions standard deviations are clustered at the
firm level. We report standard deviations in brackets andifig@nce levels are indicated as follows: +=statistical

significance at the 1% level, **=significant at the 5% perdewnel, *=significant at the 10% level.

Panel A: Fee Average

Panel B: Fee Volatility

Variable FE F-M FE F-M FE F-M FE F-M
Total 0.007 -0.21f 0015 -0.195 0016 -0.243 -0.005 -0.241
[0.030] [0.005] [0.028] [0.007]| [0.033] [0.014] [0.033] [0.011]
HHI 0.067° 0.171" 0.047  0.126"
[0.021] [0.012] [0.027] [0.018]
Breadth -0.200  -0.340" 0119 -0.211
[0.063] [0.032] [0.069] [0.059]
Mkt. Cap.  -0.594 -0.087" -0.475" 0.166" -0.643" -0.111" -0.583"  0.04
[0.069] [0.012] [0.090] [0.023]| [0.083] [0.017] [0.102] [0.038]
Dps -0.063 0.489  -0.044  0.597 -0.119 0541 -0.110  0.606"
[0.050] [0.042] [0.051] [0.045]| [0.061] [0.053] [0.061] [0.058]
Tover 0.122 0.256° 0.124"  0.255" 0.098" 0.234 0.099" 0.232"
[0.019] [0.012] [0.019] [0.011]] [0.014] [0.015] [0.014] [0.014]
B/M -0.018 -0.096 -0.015 -0.088 -0.034 -0.08% -0.033 -0.079
[0.017] [0.006] [0.017] [0.005]| [0.021] [0.005] [0.021] [0.004]
Momentum  0.001 -0.042 -0.001 -0.050 | -0.018* -0.079" -0.019* -0.083"
[0.008] [0.013] [0.008] [0.013]| [0.007] [0.010] [0.007] [0.010]
Constant -0.024 -0.035 -0.030* -0.043" -0.027 -0.044" -0.031* -0.050"
[0.015] [0.002] [0.015] [0.003]| [0.015] [0.003] [0.015] [0.004]
Obs. 33,251 33,251 33,251 33,291 21,860 21,869 21,869 21,869
Firms 3385 3,385 3,385 3,385 3,263 3,263 3263 3,263
R? 0.08 0.20 0.07 0.19 0.08 0.22 0.08 0.21
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Table V
Equity Loan Characteristics & Corporate Ownership Structure: Specialness and Loan Type

Using quarterly stock data from January 2005 to June 2008.8f firms, in Panel A we use logistic regressions to
explain the likelihood that a share is “on special” (i.e. hasualized loan fee above 100 basis points). In Panel B the
dependent variable is the probability of fixed-term equaris (defined as the quarterly average of the daily fracfion o
equity loans with fixed-term maturity). Each panel repostineation coefficients and marginal effects, i.e., expecte
changes in probability given a one standard deviation agaén an explanatory variable. Total is total institutiona
ownershipHHI is concentration of ownership measured by the Hirschmanfistdiahl index, Breadth is the number
of institutional investors as i€hen, Hong, and Stei(2002. All regressions include year-quarter dummies and the
following control variables: Mkt. Cap. denotes market talation, D p.5 is a dummy variable equal to one if the
quarterly average price is below five dollars, Turnover measthe quarterly average of daily stock turnover, B/M the
book-to-market ratio, and Momentum is cumulative returthmprevious two quarters. We report standard deviations
clustered at the firm-level in brackets and significanceléeare indicated as follows: += significant at the 1% level,
**=gignificant at the 5% percent level, *=significant at th@24 level.

Panel A: Probability of Stock being “On Special”

Coefficients Marginal Effect (Around Average)

Total -0.569° -0.507" Total -0.034 -0.030"

[0.061] [0.071] [0.003] [0.004]
HHI 0.241" HHI 0.014"

[0.038] [0.002]
Breadth -0.642 Breadth -0.038

[0.140] [0.008]

Obs. 33,251 33,251 | Obs. 33,251 33,251
Firms 3,385 3,385 Firms 3,385 3,385
PseudoR? 0.27 0.27 R? 0.27 0.27

Panel B: Probability of a Fixed-Term Loan

Coefficients Marginal Effect (Around Average)

Total 0.586 0.466" Total 0.064" 0.051"

[0.038] [0.043] [0.004] [0.005]
HHI -0.254" HHI -0.028"

[0.043] [0.005]
Breadth 1.077 Breadth 0.117

[0.153] [0.016]

Obs. 33,251 33,251
Firms 3,385 3,385

PseudoRk? 0.50 0.50
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Table VI
Arbitrage Risk & Corporate Ownership Structure

The table reports results of Fama-Macbeth regressionsbitfage risk as a function of ownership structure, with
quarterly U.S. stock data from January 2005 to June 2008itrAde risk measured as the idiosyncratic risk of daily
returns based on thearhart(1997) 4-factor model within a quarter. All variables are stamiitzed each quarter such
that they have zero mean and unit standard deviation. Totatal institutional ownershig{HI is concentration of
ownership measured by the Hirschman-Herfindahl index,®heia the number of institutional investors asGhen,
Hong, and Steir{2002, Mkt. Cap. denotes market capitalizatialp. 5 is a dummy variable equal to one if the
quarterly average price is below five dollars, Turnover measthe quarterly average of daily stock turnover, B/M the
book-to-market ratio, and Momentum is the cumulative refarthe previous two quarters. All regressions include
year-quarter dummies, with standard deviations clustatéke firm level. We report standard deviations in brackets
and significance levels are indicated as follows: +=statibsignificance at the 1% level, **=significant at the 5%
percent level, *=significant at the 10% level.

Arbitrage Risk
Supply 0.030 -0.061" 0.027" -0.075"
[0.010] [0.012] [0.010] [0.013]
Fee(VW) 0.012 0.078 0.014 0.08%
[0.012] [0.004] [0.012] [0.004]

Total -0.248 -0.045" -0.2760 -0.049"
[0.024] [0.011] [0.022] [0.011]
HHI 0.014 0.052
[0.017] [0.007]
Breadth 0.153  -0.004

[0.046] [0.018]
Mkt. Cap.  -0.649 -0.393" -0.770° -0.402
[0.040] [0.011] [0.056] [0.025]

Dps 0.287" 0.813" 0.284" 0.826"
[0.045] [0.033] [0.045] [0.033]

Tover 0.536  0.435" 0.532F 0.429"
[0.037] [0.012] [0.037] [0.012]

B/M -0.003 -0.073 -0.005 -0.07%

[0.015] [0.012] [0.015] [0.012]
Momentum  -0.002  -0.005 -0.001  -0.005

[0.007] [0.016] [0.007] [0.016]
Constant  -0.03t -0.062" -0.026 -0.063"

[0.013] [0.003] [0.013] [0.003]

Obs. 33,251 33,251 33,251 33,251
Firms 3,385 3,385 3,385 3,385
R? 0.280 0.510 0.280 0.510
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Table VII
Lending Shocks & Institutional Ownership Structure: First Month-of-Quarter

The table uses logistic regressions to explain lendinglsupm demand shocks as a function of lagged stock charac-
teristics, and tests for reverse causality with total tn§tinal ownership and concentration of ownership. Priagad

is from CRSP and stock ownership data from SEC's 13F fillingisveen January 2005 to June 2008. “All Months”
use all available monthly observations, while “First Mdhtinly used the first monthly observation in a given quarter.
In Panel A we present results for demand shodd®UT is a dummy variable equal to 1 if there is an increase in
loan fees and loaned amount relative to the previous mordtDaN is a dummy variable equal to 1 if there is a
decrease in loan fees and loaned amount relative to theguewionth. All variables are standardized each month
such that they have zero mean and unit standard deviatiqupl\sis the lending supply, Total is the quarterly total
institutional ownershipHHI is the concentration of ownership measured by the Hirschrenfindahl index, Breadth

is the number of institutional holders of the stock, Mkt. Cdpnotes market capitalization, Turnover is average daily
stock turnover, B/M is the book-to-market ratio, Mom1 is #ieck return in the previous month, and Mom12M is
the cumulative stock return in the previous 12 months. Ajtessions include year-quarter dummies. Panel A reports
logit regression coefficients and marginal effects, ixpeeted changes in probability given a one standard dewiati
increase in an explanatory variable around its mean. InlBane display OLS coefficients using Total and HHI as
dependent variables. We report standard deviations irketai@and significance levels are indicated as follows: +=
significant at the 1% level, **=significant at the 5% percavdl, *=significant at the 10% level.

Coefficients Marginal Effect (Around Average)
DOUT DIN DOUT DIN
Supply_1 -0.144~ 0.075" | Supply_1 -0.023" 0.015"
[0.025] [0.023] [0.004]  [0.004]
Total,_; 0.182" -0.156" | Total_; 0.029"  -0.031"
[0.026] [0.025] [0.004]  [0.005]
HHI;_, -0.072"  0.03 HHI;_4 -0.012" 0.006
[0.022] [0.021] [0.004]  [0.004]
Mkt. Cap_; -0.156" 0.237" Breadth_, -0.025"  0.047"
[0.026] [0.027] [0.004]  [0.005]
Tover_; -0.077" 0.039" Mkt. Cap_; -0.012" 0.008"
[0.015] [0.014] [0.002]  [0.003]
B/M,;_1 -0.021 0.028 Tover,_4 -0.003 0.006
[0.016] [0.016] [0.003]  [0.003]
MomiM;_; 0.226" -0.197" |MomiM;_; 0.036" -0.039"
[0.018] [0.021] [0.003]  [0.004]
Momi12M;_; -0.069" 0.042* Momi12M;_; -0.011* 0.008*
[0.020] [0.019] [0.003]  [0.004]
Constant -1.16% -1.382F
[0.057] [0.059]
Obs. 28,993 28,993
Firms 3,316 3,316
R? 0.06 0.06
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Table VIII
Stock Returns, Equity Lending Shocks & Ownership Structure-Using first month of the
guarter with lagged variables

The table regress contemporaneous abnormal returns astiofunf equity lending market shocks and corporate
ownership structure, using monthly stock data from Jan2afb to June 2008 of U.S firms. Abnormal returns are
computed as the difference in monthly returns between tiekstind a characteristics-matched benchmark portfolio
sorted on market capitalization, book-to-market and mdmaras inDaniel, Grinblatt, Titman, and Werme{£997).
DSHIFT captures contemporaneous demand shocks, being equal thetéfis an increase in lending fees and loan
quantity relative to the previous month, -1 if there is a éase in both variables, and 0 otherwise. Total is total
institutional ownershipHHI is concentration of ownership measured by the Hirschmarfistdiahl index, Turnover

is average monthly stock turnover, @present the quintile sorted according to variabl®egressions only include
abnormal returns on the first month of a quarter and includendar-month dummies. Robust standard deviations
are clustered at the firm level and shown between brackegsifisance levels are indicated as follows: += statistical
significance at the 1% level, *=significant at the 5% percewtl, **=significant at the 10% level.

First month of quarter

DSHIFT -1.780° -1.252F -0.573%
[0.085] [0.175] [0.301]

DSHIFT*Lag[Qouwn] -0.161+*
[0.065]

DSHIFT*Lag[Qm 1] -0.187"  -0.253"
[0.058] [0.061]

Lag[Qouwn] 0.048 0.052
[0.045]  [0.044]

Lag[Qu w1l -0.058  -0.042
[0.048]  [0.049]

Lag[Turnover] 0.016 0.018" 0.018"
[0.004] [0.005] [0.005]

Lag[ATurnover] 0.084  0.080" 0.080"
[0.031] [0.031] [0.031]

Constant -0.565 -0.483 -0.539*
[0.230] [0.326] [0.324]

Obs. 29,261 29,006 29,006

Firms 3,299 3,283 3,283
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Table IX
Robustness Test: Topl Institutional Ownership

This table uses Topl ownership as an alternative concemtriat measure to explain lending supply, loan fee, loan
fee volatility, arbitrage risk, the probability of a stockibg special, and the probability of a loan being fixed-term
as dependent variables. Total is the quarterly total utstibal ownership, Mkt. Cap. denotes market capitalizgtio
Topl is the percentage held by the largest shareholderpVarns average daily stock turnover, B/M is the book-
to-market ratio, Mom1 is the stock return in the previous thpand Mom12M is the cumulative stock return in the
previous 12 months. All regressions include year-quantenmies. We report standard deviations in brackets and
significance levels are indicated as follows: +=stati$8@gnificance at the 1% level, **=significant at the 5% pertcen
level, *=significant at the 10% level.

Panel A: Fama-Macbeth Regressions Panel B: Logit Regressis
Supply Fee Fee Vol Arb. Ris Specialness Loan Term
F-M F-M F-M F-M Coeff. Marg. Eff. Coeff. Marg. Eff.
Total 0.770 -0.297% -0.330" -0.085" -0.8417 -0.050" 0.688" 0.075
[0.033] [0.006] [0.017] [0.011]| [0.065] [0.004] [0.039] [0.004]
Topl -0.208 0.072" 0.10I" 0.047" 0.306"  0.019" -0.152" -0.015"

[0.015] [0.008] [0.008] [0.003]| [0.032] [0.002] [0.025] [0.003]
Mkt Cap. 0.066 -0.122t -0.127" -0.399" | -1.023" -0.061" 2.615" 0.285"
[0.020] [0.014] [0.020] [0.011]| [0.080] [0.005] [0.055] [0.003]

Dps -0.168" 0.539" 0.566" 0.823" | 0.602° 0.042" -0.058  -0.006
[0.034] [0.046] [0.056] [0.033]| [0.100] [0.008] [0.186] [0.020]
Tover 0.013 0.248 0.234" 0434" | 0.743" 0.044" 0.189 0.021"
[0.009] [0.013] [0.014] [0.012]| [0.040] [0.003] [0.032] [0.004]
B/M 0.088" -0.096" -0.086" -0.073" | -0.388" -0.023" 0.187"  0.020

[0.017] [0.006] [0.005] [0.011]| [0.054] [0.003] [0.032] [0.004]
Momentum -0.014 -0.042 -0.076" -0.004 | -0.148" -0.009" -0.226" -0.025"
[0.008] [0.014] [0.010] [0.016]| [0.026] [0.002] [0.023] [0.003]

Supply -0.055
[0.011]
Fee(VW) 0.082
[0.004]
Constant 0.016 -0.039" -0.047" -0.062" -3.284" -0.419"
[0.003] [0.003] [0.004] [0.003]| [0.104] [0.061]
Obs. 33,251 33,251 21,869 33,251 33,251 33,251 33251 33251
Firms 3,385 3,385 3,385 3,385 3,385 3,385 3263 3385
R? 0.610 0.190 0.210 0.510( 0.280 0.280 0.49 0.49
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Table X
Robustness Test: HS1 Measure

This table uses institutional investor's measure of infagefiHS1) as an alternative concentration to measure toiexpla
lending supply, loan fee, loan fee volatility, arbitragekrithe probability of a stock being special, and the prdhgbi

of a loan being fixed-term as dependent variables. Totalésgtharterly total institutional ownership, Mkt. Cap.
denotes market capitalizatiod S1 measures investors’ influence adartzell and Stark€003, Turnover is average
daily stock turnover, B/M is the book-to-market ratio, MomXhe stock return in the previous month, and Mom12M
is the cumulative stock return in the previous 12 months.rédiressions include year-quarter dummies. We report
standard deviations in brackets and significance levelindieated as follows: +=statistical significance at the 1%
level, **=significant at the 5% percent level, *=significatitthe 10% level.

Panel A: Fama-Macbeth Regressions Panel B: Logit Regressis
Supply Fee Fee Vol Arb. Ris Specialness Loan Term
F-M F-M F-M F-M Coeff. Marg. Eff. Coeff. Marg. Eff.
Total 0.770° -0.297 -0.330" -0.085" -0.841% -0.050" 0.688" 0.075
[0.033] [0.006] [0.017] [0.011]| [0.065] [0.004] [0.039] [0.004]
HS1 -0.208 0.072" 0.10I" 0.047" 0.306"  0.019" -0.152" -0.015"

[0.015] [0.008] [0.008] [0.003]| [0.032] [0.002] [0.025] [0.003]
Mkt. Cap. 0.066 -0.122¢ -0.127" -0.399" | -1.023" -0.061" 2.615" 0.285"
[0.020] [0.014] [0.020] [0.011]| [0.080] [0.005] [0.055]  [0.003]

Dps -0.168" 0.539" 0.566" 0.823" | 0.602° 0.042" -0.058  -0.006
[0.034] [0.046] [0.056] [0.033]| [0.100] [0.008] [0.186] [0.020]
Tover 0.013 0.248 0.234" 0.434" | 0.743" 0.044" 0.189 0.021"
[0.009] [0.013] [0.014] [0.012]| [0.040] [0.003] [0.032] [0.004]
B/M 0.088" -0.096" -0.086" -0.073" | -0.388" -0.023" 0.187"  0.020

[0.017] [0.006] [0.005] [0.011]| [0.054] [0.003] [0.032] [0.004]
Momentum -0.014 -0.042 -0.076" -0.004 | -0.148" -0.009" -0.226" -0.025"
[0.008] [0.014] [0.010] [0.016]| [0.026] [0.002] [0.023]  [0.003]

Supply -0.055
[0.011]
Fee(VW) 0.082
[0.004]
Constant 0.016 -0.039" -0.047" -0.062" -3.284F -0.419"
[0.003] [0.003] [0.004] [0.003]| [0.104] [0.061]
Obs. 33,251 33,251 21,869 33,251 33,251 33,251 33,251 33,251
Firms 3,385 3,385 3,385 3,385 3,385 3,385 3,385 3,385
R? 0.610 0.190 0.210 0.510| 0.280 0.280 0.490 0.490
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Table XI
Robustness Test: Dynamic Panel Model (DPM) Regressions

This table reports results usiijundell and Bond1998’s dynamic panel regressions. All variables are standardli
each month such that they have zero mean and unit standaiatidev Supply is the lending supply, Total is the
quarterly total institutional ownershipiHI is the concentration of ownership measured by the Hirschderfindahl
index, Breadth is the number of institutional holders of skack, Mkt. Cap. denotes market capitalization, Turnover
is average daily stock turnover, B/M is the book-to-mark¢it, Mom1 is the stock return in the previous month, and
Mom12M is the cumulative stock return in the previous 12 rhenill regressions include year-quarter dummies. We
report standard deviations in brackets and significanaddere indicated as follows: +=statistical significancthat
1% level, **=significant at the 5% percent level, *=signifitat the 10% level.

DPM Regressions
Supply Fee Fee VoI
Dep. Var; ;| 0.886" 0.879" | 1.228" 0.585" | 0.748" 0.727"
[0.173] [0.170]| [0.186] [0.171]| [0.037] [0.077]
Dep. Var,_5 | -0.260° -0.269 |-0.354* 0.266
[0.146] [0.142]| [0.173] [0.156]

Total 0.219" 0.141F | -0.065" -0.089" | -0.099+ -0.257"
[0.023] [0.017]| [0.015] [0.015]| [0.033] [0.088]
HHI -0.123fF 0.068" 0.088*
[0.015] [0.019] [0.040]
Breadth 0.685" -0.177" -0.158
[0.083] [0.046] [0.084]

Mkt Cap. | 0.143" -0.4297 | -0.127" -0.022| -0.1 -0.284"
[0.030] [0.057]| [0.024] [0.024]| [0.076] [0.117]

Dps -0.305° -0.396" |-0.293* -0.392 | -0.241 -1.521
[0.084] [0.089]| [0.114] [0.120]| [0.426] [0.847]
Tover 0.061" 0.045° | 0.032" 0.061" | 0.088" 0.064"
[0.013] [0.012]| [0.011] [0.009]| [0.010] [0.017]
B/M 0.331" 0.290" | -0.008  0.001|-0.024" -0.034*

[0.117] [0.112]| [0.007] [0.005]| [0.007] [0.016]
Momentum |-0.361" -0.337" |-0.016* -0.029" | -0.054" -0.035"
[0.123] [0.119]| [0.007] [0.005]| [0.014] [0.013]
Obs. 22,235 22,235 22,235 22,235 16,990 16,990
Firms 2,979 2979| 2,979 2979| 3,045 3,045
Sargan-p 009 019 | 027 007 | 040  0.63
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Table XII
Lending Shocks & Institutional Ownership Structure: Causality

The table uses logistic regressions to examine for reverssatity in the results presented in Panel B of Talile
Price data is from CRSP and stock ownership data from SEE{illiags between January 2005 to June 200UT

is a dummy variable equal to 1 if there is an increase in loas éd loaned amount relative to the previous month and
DIN is adummy variable equal to 1 if there is a decrease in loaerd loaned amount relative to the previous month.
All variables are standardized each month such that theg hexo mean and unit standard deviation. Supply is the
lending supply, Total is the quarterly total institutiomainershipHHI is the concentration of ownership measured by
the Hirschman-Herfindahl index, Mkt. Cap. denotes markpitakization, Turnover is average daily stock turnover,
B/M is the book-to-market ratio, Mom1 is the stock returntlie fprevious month, and Mom12M is the cumulative
stock return in the previous 12 months. All regressiongidelyear-quarter dummies. We report standard deviations
in brackets and significance levels are indicated as followssignificant at the 1% level, **=significant at the 5%
percent level, *=significant at the 10% level.

Total HHI
DOUT,_; -0.011 -0.006

[0.014] [0.021]
DIN;_ -0.008 -0.037

[0.013]  [0.011]
Supply;_1 0.616" -0.334"
[0.027] [0.024]
Mkt. Cap.—; 0.093" -0.260"
[0.011]  [0.006]
Mom1M,_4 0.027*  -0.030"
[0.010]  [0.007]
Mom12M,_; -0.006 -0.047
[0.010]  [0.005]

Tover_; 0.173~ -0.092"
[0.009] [0.006]
B/M;_1 -0.043* 0.038"
[0.018] [0.011]
Constant 0.024 -0.017
[0.018] [0.017]
Obs. 28,993 28,993
Firms 3,283 3,283
R? 0.54 0.32
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