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Abstract

Using new data on mutual funds’ equity lending positions, we find that short sellers

borrow shares of different stocks from a different but small set of repeated lenders.

Through survey and empirical evidence, we argue that this fragmented, persistent

lender structure is driven by myriads of lending-side institutional frictions and con-

tributes to limits-to-arbitrage at the lender-stock level. When existing lenders sell their

shares, short sellers struggle to find replacement lenders and get partially squeezed, even

when conventional measures suggest lending supply is slack. Consequently, lending fees

spike, and stocks become more likely to be overpriced. Ex ante, risks implied by lender

structure are priced in equity prices. Overall, our findings suggest that lending-side

frictions, a class of frictions unconsidered by prior literature, significantly hamper mar-

ket efficiency.
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I. Introduction

Short selling allows investors to profit from selling stocks that they believe to be overvalued

but do not own, hence enhancing the market’s ability to incorporate information and form

efficient security prices (Miller, 1977; Hong and Stein, 2003). To short sell, an investor

needs to borrow shares from shareholders who, for various reasons, may not make their

shares available for securities lending. The level of securities lending supply hence largely

determines the degree of short-sale constraints, which in turn has implication on limits-to-

arbitrage and stock returns.1 To measure short-sale constraints, researchers and practitioners

commonly rely on the number of “lendable shares” (relative to total outstanding shares) at

the stock level, which is provided by data vendors from surveying major custodian banks

and prime brokers (Saffi and Sigurdsson, 2011). More lendable shares indicate higher lending

supply, which relaxes short-sale constraints.

Due to data limitations, most past studies only observe securities lending at the stock

level without identifying individual lenders.2 Researchers hence have to take the aggregate

lendable shares at the face value as an indicator for the level of short-sale constraints. How-

ever, not all lendable shares are equally available when they are reported as “lendable” by

their owners. In a comment letter to the proposed SEC rule requiring the disclosure of

“available to loan” data, data provider IHS Markit argues that “[t]he available to loan data

would be difficult to interpret because of the intricacies of the lending program parameters

between the lender and the beneficial owner. There are many restrictions around markets,

counterparties, collateral types, concentration limits, etc. that would make the data mis-

leading to market participants.” In other words, two asset owners may both designate their

shares as “lendable”, but one of the owners might have very stringent conditions attached

to equity lending that it never actually lends the shares out.

1For example, see Cohen, Diether, and Malloy (2007); Blocher, Reed, and Van Wesep (2013); Reed (2015);
Porras Prado, Saffi, and Sturgess (2016); Chu, Hirshleifer, and Ma (2020).

2One notable exception is Kolasinski, Reed, and Ringgenberg (2013), who obtain data from 12 institu-
tional lenders. They document substantial dispersion in loan fees across the lenders for the same stock. This
suggests substantial difference in willingness-to-lend even among eventual lenders.
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In this paper, we assemble a novel dataset of holding-level equity lending activities of

mutual funds from Form N-PORT, which contains position-level information on whether a

mutual fund lends out a particular stock at quarterly reporting dates from 2019Q3 to 2022Q2.

The granular nature of the data allows us to compare the lending decision of a mutual fund

relative to other funds holding the same stock at the same time. Such a within–stock–quarter

approach enables us to isolate mutual funds’ securities lending decisions from the shorting

demand of a stock and gain insights on funds’ true willingness to lend shares. We show that

lendable shares alone do not provide a sufficient statistic for short-sale constraints, and that

short-sale constraints may be binding even when lendable shares appear ample.

The most striking pattern we find in the position-level lending data is that short sellers

borrow shares from a small set of repeated equity lenders. From one quarter to the next,

the best predictor for a fund lending out a position is whether the same fund lent out the

same stock in the previous period. As Figure 1 shows, the unconditional probability for a

mutual fund to lend out a given position is 6.95%. If a mutual fund lent out a position

in the previous quarter, the corresponding probability for lending out the same stock in

this quarter jumps up to 62.79%.3 Even when we account for each fund’s average lending

propensity and each stock’s shorting demand by inserting fund–by–quarter fixed effects and

stock–by–quarter fixed effects, the lending probability is still nearly 40 percentage points

higher for fund–stock pairs that engage in lending in the previous quarter. Consequently,

out of total dollar value of securities lent out by all mutual funds, more than two thirds

are contributed by funds that lent out the same shares in previous quarters. This pattern

holds even for stocks with relatively high lending fees or utilization ratios, suggesting lenders’

inattention does not play a big role.

Several factors studied in extant literature help explain cross-fund differences in equity

lending, but collectively explain little why lending propensities at the fund–stock level is

3Securities lending agreements are generally open-ended without a fixed maturity. Both borrower and
lender can terminate the contract. The median length of securities lending in Markit database is 48 days.
Choi, Park, Pearson, and Sandy (2020) reports a median length of 25 days for hedge funds’ short trades.
Hence, same lending deals spanning across quarters likely only explain a small part of the persistence.
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heterogenous. First, mutual funds with longer expected holding horizons seem to lend more,

consistent with Porras Prado, Saffi, and Sturgess (2016). Relatedly, ETFs are more willing

to engage in securities lending, while passive and active traditional mutual funds have similar

tendency to lend. Second, poorly performing funds appear more likely to lend stocks, perhaps

as a means to supplement their returns. Third, funds holding a larger stake in a given stock

(relative to shares outstanding) seem no less likely to engage in lending relative to funds with

smaller stakes, suggesting that mutual funds are undeterred by the potential price impact

of securities lending.

The large, unexplained lending persistence at the fund–stock pair level indicates that

the willingness to lend certain securities are disparate across funds. It could be driven by

managers’ unobserved beliefs about individual stocks or heterogeneity in different funds’

lending policies. For instance, some funds may screen on the creditworthiness of borrowers.4

To shed light on the actual explanations for the persistent and fragmented lending market

structure that we observe, we survey seven major prime brokers and one largest custodian

bank to collect their view of the lending market. Collectively, these banks oversee the ma-

jority of the lending business in the U.S. and thus their views are representative. Overall,

our survey reveals that there are myriads of institutional constraints that generate idiosyn-

cratic fund-stock level limits to short sellers’ ability of borrowing shares. These idiosyncratic

limits can be caused by considerations of all players in the lending market including lenders

(mutual funds), prime brokers, custodian banks, and borrowers (short sellers), which we

detail later. The idiosyncratic nature of these limits explains why few characteristics, if any,

can systematically explain the lending persistence and fragmentation at the fund-stock level.

However, the idiosyncratic and persistent nature of these limits imply that when the likely

preferred lenders for a stock, discontinue lending, the effectiveness of the lending market for

4As an example, in the prospectus of AB Small Cap Value Portfolio, it states “In determining whether
to lend securities to a particular borrower, the Adviser (subject to oversight by the Boards) will consider all
relevant facts and circumstances, including the creditworthiness of the borrower. The loans will be made
only to borrowers deemed by the Adviser to be creditworthy, and when, in the judgment of the Adviser, the
consideration that can be earned at that time from securities loans justifies the attendant risk.”
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the stock may significantly deteriorate, as short sellers either cannot or do not wish to find

other lenders. These institutional frictions could generate significant limits of arbitrage and

market inefficiency.

Given such evidence, we therefore choose to be somewhat agnostic about the ultimate

reasons of the micro-level individual lender-stock lending. Instead, we focus on a macro-

level important question: do such fragmented and persistent lending relationships generate

important asset pricing implications. In particular, what happens when some current lenders

no longer make their shares available for lending? If the persistence that we observe is

resulted from non-lending funds’ unwillingness to provide shares to short sellers, removing

current lenders would squeeze lending supply and raise lending fees for the affected stocks.

Consistent with our hypothesis, we find substantial disruptions in the securities lending

market when existing mutual fund lenders sell off their positions, hence removing significant

chunk of shares from the equity lending market. For example, when more than 5 percent

of shorted shares are recalled and sold by their mutual fund lenders, the lending fee of

these affected stocks raised by 30.0 basis points. The associated short volume drops by 0.2

percentage point of the total shares outstanding (the sample average short ratio is 3.3%).

In contrast, position exits of non-lender mutual funds do not affect lending fees nor short

ratios, even though they reduce the lendable shares measure. The increase in lending fees

and the drop in shorting volume associated with lender exits suggest that the elimination of

existing security lenders shifts inward the effective lending supply, which other institutional

shareholders are unable to fully replenish in the short-term. Crucially, the changes in security

lending quantities and prices are significant even after controlling for changes in conventional

lending supply measures and in the subsample of stocks where the lagged utilization ratio

is relatively low. This suggests that short-sale constraints indicated by aggregate statistics

may understate the actual constrainedness of security lending.

Our working assumption is that mutual funds’ decisions to sell lent-out holdings are

independent of the (expected) conditions in the securities lending market. This is a plausible

4



assumption, as asset managers’ equity lending desks are often run separately from portfolio

allocation teams (D’Avolio, 2002). However, it is possible that mutual funds’ portfolio

decision is driven by the private information about future stock fundamentals. Nevertheless,

bad news about a stock is generally associated with an increase in shorting demand, which

should drive up, not down, short ratios. Therefore, our results are more consistent with an

inward shift in lending supply.

To further isolate the supply-side effect on lending fees when some existing security

lenders withdraw from the lending market, we consider a setting where the selling of security

lenders are more likely to be liquidity-driven. Extant studies suggest that mutual funds on

average scale up and down their holdings based on fund flows. Such flow-driven trades tend

to be uninformative and generate price impact on traded stocks that subsequently reverse

(Coval and Stafford, 2007; Frazzini and Lamont, 2008; Lou, 2012). We borrow insights from

this literature and argue that, if security lenders exit their positions following a period of

severe outflows, such removal of lending supply is less likely to correlate with the conditions

in the securities lending market. Empirically, we measure fund flows to existing lenders

of a given stock, and use this “lender fund flows” as an instrument for lenders’ selling

decisions. Consistent with our baseline analyses, we find a substantial increase in lending

fees and reduction in short ratios when a stock’s existing security lenders have to fire-sell

their holdings to meet redemptions.

In the final part of the paper, we examine how a sudden contraction of securities lending

supply affects equity returns and price efficiencies. For stocks that experience a period of

significant lender exits, we observe a significantly positive stock return during the quarter

when the lenders exit and the three months immediately afterwards. This suggests that

the disruption in securities lending market squeezes short sellers and exacerbates limits to

arbitrage. This finding that lender-exit stocks display positive short-term abnormal return

also suggests that lenders who liquidated their positions are unlikely to be informed, as they

would have earned more from both positive stock returns and higher lending fees had they
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not sold their holdings. At a longer horizon of 12 to 18 months, we observe that the returns of

these stocks reverse. In addition, using the mispricing measures based on the 100 anomalies

from Dong, Li, Rapach, and Zhou (2022) and the 11 anomalies from Stambaugh, Yu, and

Yuan (2012), respectively, we find that stocks are more likely to be subject to overpricing

following large exits of existing equity lenders.

An increase in short-sale constraints is often associated with reduced stock price efficiency

(Saffi and Sigurdsson, 2011). We document that a stock’s return volatility and idiosyncratic

volatility, which represents a form of arbitrage risk (Porras Prado, Saffi, and Sturgess, 2016),

increase significantly following exits of the stock’s existing equity lenders. Affected stocks

are also more likely to realize extreme positive returns, which are associated with overpricing

(Bali, Cakici, and Whitelaw, 2011). Using the price delay measure of Hou and Moskowitz

(2005), we find that the price of these stocks suffering from severe limits-to-arbitrage are

significantly slower in incorporating information.

To further support our claim that short-sale constraints induced by lender exits are as-

sociated with equity over-valuation, we examine whether informed parties unrestricted by

limits-to-arbitrage would trade against it. While short sellers are by definition constrained

from shorting these shares, firms and corporate insiders are able to capitalize on the mis-

pricing of their own equities by issuing new shares or selling vested shares irrespective of

short-sale constraints. Consistent with our premise that the exits of equity lenders induce

over-valuation through short-sale constraints, we find that firms’ composite and net share

issuance activities significantly increase in the months following lender exits. Similarly, cor-

porate insiders sell a larger share of their holdings following an episode of securities lending

contraction.

Finally, we examine whether short sellers take into account the risks of potential lender

exits and price such risks into stock price ex ante. Using a lender concentration measure

from Markit and a longer time series of return data, we find that stocks with a higher

lender concentration tend to underperform stocks with a more dispersed lender structure,
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conditional on the level of stocks’ short interest. This evidence is consistent with our argu-

ment that lender concentration contributes to limits-to-arbitrage and that short sellers are

compensated by taking such risky short positions.

Literature and contribution

Our paper contributes to several strands of literature. First, our paper proposes a novel

approach of identifying and measuring (changes in) short sale constraints. As discussed in

Reed (2015), researchers face challenges in empirically measuring truly supply-side effect in

the securities lending market. The amount of lendable shares is jointly determined by the

demand of borrowing, price for borrowing, and the quantity borrowed. Outside of experi-

mental settings (e.g., Kaplan, Moskowitz, and Sensoy, 2013; Chang, Cheng, and Yu, 2007),

past studies use variations in news sentiment, short-term momentum, and discretionary ac-

cruals as plausible instruments for shorting demand and tease out the supply effect through

estimating simultaneous equations (e.g., Kolasinski, Reed, and Ringgenberg, 2013; Aggarwal,

Saffi, and Sturgess, 2015). Cohen, Diether, and Malloy (2007) uses the combination of ex

post changes in shorting fees and quantities to identify supply shifts. Our paper constructs a

novel measure of lending supply changes by combining position-level securities lending data

and mutual fund trading decisions. Under plausible assumptions, our LenderExits measure

captures shift in securities lending supply that is uncontaminated by shorting demand.

Second, we reveal the existence of many idiosyncratic lender-stock level limits to arbitrage

due to institutional frictions in the lending market. Our results suggest that the frictions

on the lending side are a new class of frictions to be considered by future studies as they

are crucially important for understanding limits of arbitrage and market inefficiency. Prior

literature exclusively focuses on the constraints to short sellers but not those on the lending

side. Our results shows that disruptions in lending supply significantly affect the prices

in securities lending market and equity market, as well as reducing stock price efficiency.

Engelberg, Reed, and Ringgenberg (2018) suggests that short sellers face significant risks

that stock loans might become expensive or get recalled. Our account of lending market
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disruption caused by lender exits provides an illustrative micro-foundation for such short-

selling risk. Conditional on the level of short interest, a more concentrated lender structure

predicts lower future stock returns, reflecting a large risk premium demanded by short sellers.

II. Data and descriptive statistics

A. Position-level mutual fund securities lending data

The primary data source of this paper is mutual funds’ N-PORT filings as newly mandated by

the SEC. As part of the Investment Company Reporting Modernization Rules, on February

27, 2019, the SEC adopted the final rule on N-PORT filing, which replaces previous N-

Q reports. The N-PORT filings reports position-level holdings of registered investment

companies at the quarterly frequency. Most important for our study, for each position,

the N-PORT filings include the question “Is any portion of this investment on loan by the

Fund?”. If the answer is yes, the N-PORT filings further provide information on the value

of position that is on loan.

We download all N-PORT filings of U.S. domestic equity funds. We define domestic

equity funds as funds from the CRSP mutual fund database with a CRSP objective code

that starts with “ED”. We link CRSP mutual fund database to the downloaded N-PORT

filings through the series CIK of each fund. Our sample period starts in 2019Q3, which is

the first quarter that mutual funds start to file N-PORT. The sample period ends in 2022Q2.

Table I reports, quarter by quarter, the number of funds in our sample. Except for 2019Q3,

when some smaller investment companies are still exempt from adopting the new reporting

rule, we have on average around 4,000 mutual funds filing N-PORT each quarter.

Table I further reports the number of mutual funds that engage in securities lending

each quarter. A fund is considered as engaging in securities lending if any of its positions

is on loan in a given quarter. Throughout the sample period, around 42% of all domestic

equity funds have securities on loan, similarly to the fraction reported by Evans, Ferreira,
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and Porras Prado (2017) towards the end of their sample period (2008). The total dollar

value on loan is relatively stable around $100 billion. As a point of comparison, the total

value on loan for U.S. common equities at various points in time during our sample period is

between $500 to $650 billion. This is consistent with Office of Financial Research (OFR)’s

estimate that mutual funds account for 18% of securities lending.5

Conditional on a position being lent out, the average (median) fraction of value on loan

is 62.0% (78.8%) of the position value. Figure 2a shows that the modal mutual fund lends

out 100% of its holding value conditional on lending. In terms of a mutual fund’s total

value on loan as a fraction of its total net assets (TNA), Figure 2b displays the distribution.

Conditional on some securities lending activities, the fraction of TNA on loan for the average

(median) mutual fund is 3.87% (1.54%).6

B. Other data sources

Lending market outcomes, including short interest, lendable shares, lending fee, and utiliza-

tion ratio, are obtained from Markit. We aggregate daily data from Markit to the stock-

month or stock-quarter level and match Markit data to mutual fund equity lending data by

stock CUSIPs. We define short ratio as number of shares on loan divided by total shares

outstanding. Lending supply is defined as number of lendable shares divided by total shares

outstanding. Utilization ratio is defined as number of shares on loan divided by lendable

shares.

We obtain stock returns, return volatilities, turnovers, and bid-ask spreads from the

CRSP. Other firm characteristics information is sourced from the Compustat and IBES.

Mutual fund characteristics, such as TNA, expense ratio, portfolio turnover, index fund and

ETF designations, fund flows, and past fund returns are obtained from the CRSP Mutual

Fund Database.

5See Figure 9 of OFR’s report at https://financialresearch.gov/reports/files/ofr_asset_

management_and_financial_stability.pdf.
6SEC regulations require that funds may not have on loan at any time securities representing more than

one-third of the fund’s total value.
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III. Empirical findings

A. Persistent security lenders

We first set out to examine factors that affect mutual funds’ propensity to supply shares in

the securities lending market. A large body of literature links a number of ownership charac-

teristics with institution’s propensity of making holdings available for lending. For example,

long-term, passive investors are often associated with higher lending supply (Porras Prado

et al., 2016; Palia and Sokolinski, 2021). Being able to observe securities lending at the posi-

tion level allows us to disentangle a stock-selection effect from mutual funds’ true willingness

to lend. Under the stock-selection story, certain mutual funds lend more shares than other

funds because these funds happen to hold stocks that command a high shorting demand.

With our granular position-level data, we can use a within–stock–quarter empirical design

to tease out the differential lending propensity across funds for the same stock, effectively

holding the shorting demand invariant.

Aside from mutual fund characteristics such as asset under management, portfolio turnover

ratio, and recent fund returns, one important determinant of securities lending that we ex-

amine is a fund’s past history of lending the same stock. This is motivated by the empirical

observation that securities lending is fairly “persistent” at the fund–stock pair level. For

example, Figure 1 shows that the unconditional probability for a mutual fund to lend out a

particular position is 6.95%. If a mutual fund lent out the same position in previous quarter,

the corresponding probability for lending out this quarter jumps up to 62.79%. In stark con-

trast, if a mutual fund held a given position but did not lend out the shares in the previous

quarter, the probability of lending out this position in the current quarter is only 2.72%.

In our regression analysis, we control for various fund characteristics and high-dimensional

fixed effects to further examine whether such starkly persistent securities lending activities

reflect variations in mutual funds’ propensity of lending a particular stock.
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We estimate the following equation at the fund–stock–quarter level:

1
OnLoan
s,f,t = αs,t + β1OnLoan

s,f,t−1 + γXs,f,t + ϵs,f,t, (1)

where 1OnLoan
s,f,t is indicator variable that is set to one if fund f lends out (a positive amount

of) its holdings in stock s at quarter t. The high-dimensional stock–quarter fixed effects αs,t

absorb the differences in shorting demand across stocks and compare the lending outcomes of

different funds on the same stock at the same time. Additional fund(–stock) characteristics

Xs,f,t include portfolio weight of stock s in fund f , fund past returns, fund TNA, fund family

TNA, fund expense ratio, fund portfolio turnover ratio, and indicators for whether fund f

is an index fund or an ETF. The standard errors are double-clustered at the fund and the

stock level.

Table III displays the results. As column (1) shows, accounting for stock–by–quarter fixed

effects, relative to a fund that newly establishes a position in a stock, a fund’s propensity

to lend this particular stock is 46.4 percentage points higher if the fund lent out the same

position in the previous quarter-end. In contrast, a fund is 1.89 percentage point less likely to

lend the stock if the same fund held the stock in the previous quarter but did not lend. These

represent economically large effects as the unconditional probability for lending a particular

stock position is 6.92% (see summary statistics in Table II). A small part of the incremental

lending propensity by previous mutual fund lenders is attributable to lending arrangements

that span across multiple quarters. In the Markit database, the median length of securities

lending in is 48 days for U.S. equities. Less than 20 percent of stock–months has securities

lending with an average length of one quarter or more.7

In column (2) of Table III, we further include an explanatory variable indicating that a

fund lent out the same stock two quarters before. Conditional on a fund’s lending decision

7If we assume that 20 percent of securities lending agreements that mutual funds have at previous quarter-
ends have a remaining length of a quarter or more, this conservative assumption suggests that being a security
lender in the previous quarter is associated with 37.5% (46.9% ∗ (1− 20%)) higher probability for a fund to
lend the same stock to a different short seller this quarter.
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at quarter t − 1, lending out a particular stock at quarter t − 2 further increases a fund’s

propensity to lend the same stock at quarter t by 17.1 percentage points. This implies a

combined increase in lending propensity of 56.1 percentage points (17.1 + 39.0) conditional

on lending over the past two consecutive quarters relative to new shareholders. This result

is unlikely attributable to long-term lending arrangements, as they seldom last for more

than two quarters. It corroborates our argument that the willingness to participate in the

securities lending market differ across mutual funds.

Is this difference in lending propensity driven by fund-level policies, or does it depend

on considerations specific to a stock even for the same fund? Presumably, if some funds

always lend all of their holdings, while others never lend, we would estimate a positive β on

lagged lending indicator but the positive β would go away when fund–time fixed effects are

included. However, this is not the case in the data. In column (3) of Table III, we further

use fund–by–quarter fixed effects to absorb differences in the average lending propensity

across funds. Effectively, we are comparing two different stocks held by the same fund —

one being lent out in the previous quarter, while the other was not lent out. The estimated

coefficient on 1OnLoan
s,f,t−1 is 39.4 percentage points, and is virtually unchanged from column (2),

where fund–by–quarter fixed effects are unaccounted for. This finding suggests that there is

persistent difference in lending propensity at the fund–stock pair level. In other words, even

for funds with similarly high average lending propensity, whether they lent out a particular

stock in the previous quarter still possesses strong predictive power for their current securities

lending outcomes.

Can the observed pattern of persistent securities lending possibly be explained by the

inattention of some mutual funds (who do not lend) to the securities lending market? In

the last two columns of Table III, we focus on the subsample of stocks that either have

a lending fee greater than 100 basis points (column 4) or utilization ratio greater than

50% (column 5). For these stocks, it is reasonably to expect fund managers to be aware

of securities lending opportunities. However, the coefficient estimates in columns (4) and
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(5) show that, even among this set of high-fee, high-utilization stocks, securities lending

activities in the previous quarter still predict a higher probability to lend in this quarter by

about 25 percentage points. Moreover, relative to the omitted group of mutual funds that

newly acquire the stock during the quarter, mutual funds that held the stock but did not

lend in the previous quarter has a 10 to 20 percentage point lower probability to lend their

holdings this quarter. In other words, the fact the some funds held shares without lending

is more consistent with a deliberate choice than a result of inattention.8

The coefficients on other fund characteristics are also highly informative. Some of the

estimates challenge the literature’s received wisdom about securities lending supply, while

others confirm past findings. First, quite a few past studies (e.g., Porras Prado et al., 2016)

make the assumption that long-term investors are more likely to lend securities than short-

term investors (or that long-term investors are more preferred by short sellers as lenders).

Our analysis finds inconclusive evidence for this claim. Controlling for stock–quarter fixed

effects, funds’ turnover ratio, an inverse proxy for investment horizon, is uncorrelated with

equity lending (columns 1 and 2). Another proxy we use for measuring the expected holding

horizon at the fund–stock level is the distance between a fund’s average investment style

and a stock’s style.9 We argue that funds tend to have a longer holding horizon for stocks

that are close to the fund’s core investment style (Evans et al., 2017). We hypothesize that,

the closer a stock is to the fund’s core investment style, the more likely that the fund lends

the stock’s shares. As reported in columns (1) to (3) of Table III, we indeed find a negative

coefficient the style distance of a stock. However, the economic magnitude of the coefficient

is modest. For example, in column (1), a one standard deviation decrease in a stock’s style

distance (1.36) is only associated with an increase in lending probability of 0.24 percentage

point (−0.00175 ∗ 1.36).
8In Appendix Table A1, we use the fraction share of a position that is lent out as the outcome variable

and repeat the analyses. We find consistent result that prior lenders tend to have a larger fraction share of
the same position on loan in the current quarter.

9A stock’s style is defined by its size and book-to-market deciles in the cross-section. A fund’s average
style is the average size and book-to-market deciles across its holdings. We then calculate the Euclidean
distance for each stock–fund pair.
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Another claim associated with investment horizon is that passive funds are more willing

to supply shares for securities lending (e.g., Palia and Sokolinski, 2021) Our results show that

this claim is true only for ETFs, but not for traditional index funds. As compared to active

funds, ETFs are 1.65 percentage point more likely to lend the same stock (column 1), while

non-ETF index funds do not show a disparage lending propensity. This finding suggests that

the relation between passive management and securities lending supply documented by past

studies is likely attributable to a stock-selection effect: i.e., passive investors tend to hold

the type of stocks that other investors are inclined to make available for lending.

Second, mutual funds’ lending propensity is negatively correlated with their recent per-

formance. This is consistent with the idea that poor-performing funds use securities lending

income to supplement their investment returns. This finding is compatible with Evans, Fer-

reira, and Porras Prado (2017), which finds negative relation between securities lending and

fund performance at the fund level. Our within-stock result suggests that the negative re-

lation between fund performance and securities lending is not entirely driven by poor stock

selection. Poorly performing funds may be simply more willing to lend their holdings to

generate additional revenues.

Third, we find that the relation between the ownership ratio (a fund’s holdings of a stock

relative to the stock’s shares outstanding) is either positive (columns 1 and 2) or insignificant

(column 3). This finding indicates that mutual fund lenders are not concerned about the

price impact externalities from making their shares lendable. This is consistent with the

discussion in Rizova (2011) and Kaplan, Moskowitz, and Sensoy (2013), but inconsistent

with the argument in several other studies.

B. Persistent and fragmented lending relationships: Insights from the lend-

ing market players

Our analysis in the last section suggest that few characteristics systematically explain why

fund-stock level lending is persistent and also fragmented—i.e., different funds lend out
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different stocks in their portfolios. A conversation with Markit representives indicates that

the lending terms of individual stocks of individual funds are determined by fund specific

arrangements with brokers and custodian banks. We therefore conduct a survey on major

prime brokers and custodian banks to draw insights from their perspective on this issue. We

contacted seven major prime brokers-Goldman Sachs, JPMorgan Chase, Morgan Stanley,

Credit Suisse, Bank of America Merrill Lynch, Citigroup and Barclays, and the largest

custodian bank State Street. We ask the employees of those banks to provide their views on

what determines some stocks of a fund are persistently lent out while other stocks are usually

not. Together, these banks involve in the bulk of the lending business in the lending market

and their observations and views are therefore representative. We collect many reasons, for

which we summarize in categories below.

Mutual funds

Usually, mutual funds that lend shares are called beneficiary owners (BO) in the lending

market. BO only put a portion of their holdings as lendable inventory. They choose which

stocks to lend by setting terms in their contracts with custodian banks. They are likely to

lend out the stocks that they expect to benefit from lending. Therefore some fund-stock level

characteristics might explain persistent lending of a stock such as expected holding horizon

and core asset or not. This explains why we find some modest evidence that investment

horizon or style measures are related to lending decisions of a stock in a fund.

However, many other reasons are idiosyncratic at the fund-stock level. They include: (1)

Fund mandates, objectives and strategies: Different funds have distinct investment man-

dates, objectives, strategies, which imply different constraints for different stocks in the fund

portfolio. For example, the lending of some stocks might not align with the investment

strategy considerations of the beneficial owners. (2) Risk profiles and tolerance: Lending

some stocks might be suitable for Fund 1’s risk profile but considered too risky for Fund 2.

(3) Concentration risks and limits: Some funds have stock specific leverage or concentration

limits that prevent the lending of a stock. They may avoid lending stock A if it leads to
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undue concentration risks in the lending portfolio but persistently lend stock B if such risk

is not a major concern. (4) Insider or restricted stock: A stock in a fund might be classified

as insider or restricted stock, making it subject to limitations that prevent or discourage

lending. (4) Liquidity needs, liquidity management strategies, and redemption policies: If

Fund 2 expects higher redemptions or has a more stringent or superior/inferior liquidity

management strategy, it might choose not to lend a stock to ensure it has enough liquidity

to meet potential redemptions. Fund 1 might not have the same liquidity considerations for

the same stock. (5) Tax considerations: The tax implications of lending a particular stock

might differ, depending on the fund’s structure, investor base, or jurisdiction. This could

influence the decision to lend the stock from one fund but not the other. (6) Sub-fund or

share class considerations: If Fund 1 and Fund 2 are structured with different sub-funds or

share classes, this might introduce complexities that affect the feasibility or attractiveness of

lending a stock from one fund but not the other. (7) Preferences and beliefs: For example,

if Fund 2 has a specific focus on ESG (Environmental, Social, and Governance) principles,

it might have different criteria for lending stocks compared to Fund 1. More generally, BO

might specifically allow or disallow the lending of particular stocks due to various pecuniary

and nonpecuniary preferences or beliefs that restrict the lending of certain securities. (8)

Regulatory and compliance requirements: Different funds might be subject to different reg-

ulatory regimes or compliance requirements, depending on factors like fund type, domicile,

investor base, or strategy. This might affect the ability to lend different subset of stocks in

different funds.

Broker and custodian banks

Besides mutual funds, prime brokers and custodian banks also face some constraints

that significantly affect fund-stock level lending outcomes. These constraints center around

relationship, reputation, regulatory, legal (such as insider trading), compliance, risk man-

agement, and conflict of interest (between the custodian, brokers and the clients) concerns.

These concerns are highlighted by bankers as fairly important to the extent that different
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prime brokers have different private internal lists restricting their lending desk to lend some

stocks. In situations where a broker has a business relationship or investment banking ser-

vices, underwriting securities, or maintaining a close advisory relationship with a particular

company, they may choose not to lend the shares of that company to short sellers or other

borrowers. This can be due to the broker’s desire to maintain a positive relationship with

the company, avoid conflicts of interest and regulatory or legal investigations pertaining to

insider trading, maintain a trustworthy reputation, or prevent any negative implications

for their broader business dealings. Essentially, brokers consider a tradeoff between the di-

rect and indirect benefits from lending a firm’s shares to their hedge fund clients and the

long-term business revenues from their firm client. The decision is highly firm-specific and

thus unpredictable from an outsider point of view as it involves a complex set of internal

considerations.

Given there are many brokers and custodian banks serving different mutual fund clients,

the three-way combinations can result in many fund-stock level lending differences.

Lender-induced short seller choices

Finally, short sellers as share borrowers may end up choosing a fixed set of lenders for

different stocks based on the attractiveness of the terms attached with each stock by each

fund. As a result, different stocks may always lent out through a different set of lenders even

though other lenders also make the same stocks available for lending. These terms include (1)

Fund-specific fees: Different mutual funds may charge different level of fees for different stocks

for many reasons, some of which are outlined above. Markit informs us that this fund-stock

level fee difference can be very large. (2) Collateral Management Practices: Different funds

might have different preferences or requirements for managing collateral in securities lending

transactions; (2Borrower eligibility: Lenders may have criteria for determining the eligibility

of borrowers. They may require borrowers to meet certain creditworthiness standards, have

established relationships with reputable institutions, or have adequate financial resources to

provide collateral. For example, fund 1 and 2 can both hold stock A only, then if fund 2 has
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lower requirements then stock A will always be lent out through fund 2. (3) Loan terms and

durations: Securities lending programs specify the terms and durations of the loans. Lenders

may set limits on the duration of the loans to control risk and ensure liquidity. Additionally,

lenders may have the ability to recall the loaned securities under certain circumstances,

such as when they need to vote on important shareholder matters or respond to exceptional

market conditions.

As a result of the above lender restrictions, borrowers may naturally prefer the lender-

stock choices with the lowest fees and favorable terms. These lenders emerge as the persistent

lenders of a particular set of stocks. If these lenders decide to discontinue lending of some

stocks, short sellers may refrain from borrowing from new lenders if the terms of the new

lenders are too unfavorable.

Overall, our survey reveals that there are many institutional constraints coming from

the lender side that generate idiosyncratic fund-stock level limits to short sellers’ ability of

borrowing shares. Given econometricians lack the inside information of different players on

the lending market, there is no way to identify the micro-level reasons for lender-stock level

lending outcomes. However, at the macro level, When the persistent, and likely preferred

lenders for a stock, exit, the effectiveness of the lending market for the stock may significantly

deteriorate. In other words, these institutional frictions could be associated with significant

limits of arbitrage and market inefficiency. We provide such evidence in subsequent sections.

C. Position exits by securities lenders as a shock to lending supply

Mutual funds that lent out shares in the equity lending market tend to continue to make the

same stock’s shares available for lending in the future. These past lenders are economically

important in supplying short sellers with shares. As Figure 3 shows, when we aggregate

the total dollar value of on-loan shares lent by all mutual funds, 68.1% of the lending value

is borrowed from mutual funds that lent out the same stock in the previous quarter. As

a comparison, only 21.8% of the lending value is borrowed from mutual funds that held
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the stock but did not lend it out last quarter. The balance, 10.1% of the lending value, is

borrowed from mutual funds that newly purchased the stock during the concurrent quarter.

One interpretation of why some mutual funds persistently lend their shares to short sellers

while other funds do not lend is that there are heterogeneous reasons to supply shares in the

securities lending market. However, one caveat is that our data do not allow us to observe

shareholders who make their shares available to lend but do not end up lending. Therefore,

an alternative possibility is that short sellers have persistent preference for borrowing from

a specific set of mutual funds. To distinguish these two alternative explanations, in this

section we examine the responses to some existing securities lenders exiting their positions.

The rationale is as follows: if the persistent lending is driven by investors’ limited lending

supply, then when existing security lenders exit their position and hence make these shares

unavailable for lending, the supply in securities lending market should drop significantly,

causing an increase of lending fees and a reduction in the short ratio. In contrast, if it

is borrowers’ preference that drives persistent securities lending, it means that non-lending

mutual funds are equally willing to make their shares available and can step in once current

securities lenders exit their positions. Therefore, the effect of lender exits on the securities

lending market should be relatively limited.

To empirically evaluate these two competing hypotheses, we construct a measure that

tracks position exits of existing securities lenders. Specifically, for each stock–quarter, we

are interested in mutual funds that lend their shares in quarter t − 1, and completely sell

off their holdings of the stock between quarters t− 1 and t. Absence of position exits, these

prior mutual fund lenders have a high propensity to make their shares available for lending

in quarter t. As they sell off their holdings, these mutual funds lender are no longer able to

supply securities lending and have to recall their shares if their loans are still outstanding. To

capture its economic impact on the securities lending market, our measure of lender position

exits (LenderExits) scales the number of shares (measured at quarter t− 1) lent by mutual

funds who exit their position by the total number of shares on loan (measured at quarter
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t− 1):

LenderExitsi,t =

∑
j∈Ownersi,t−1

(1Position Exit
i,j,t · Shares on Loani,j,t−1)

Total # Shares on Loani,t−1

, (2)

where i indexes stocks, j indexes mutual funds that are shareholders of i, and t indexes quar-

ters. The binary variable 1Position Exit
i,j,t indicates that fund j completely sells off its holdings of

i during quarter t. We focus on complete portfolio exits because a fund is unable to lend the

shares after such exits, and we can abstract away from funds’ lending decisions after partial

exits.

The variable LenderExits has a very skewed distribution. About 71% of the stock–

quarters have LenderExits = 0, indicating either no mutual fund lenders observed from pre-

vious quarter or no lender existing. For the rest of stock–quarters with positive LenderExits,

the histogram is shown in Figure 4. To ease economic interpretation, in most of our analyses,

we use an indicator variable for LenderExits ≥ 5%, which accounts for about seven percent

of the observations. Most of our results are robust to using alternative thresholds such as

LenderExits ≥ 10% or LenderExits > 0%.

We first use an event-study framework to examine the impact on securities lending fees

when a significant fraction of existing lenders exist their positions. To this end, we select

the set of stock–quarters where LenderExits ≥ 5% and trace their changes in lending fees

surrounding the quarter when existing lenders exit their positions. To account for time

trends in equity lending fees, we adjust lending fees by the sample-average equity lending

fee in each month. We control for stock fixed effects in the regression:

LendingFeei,t = αi +
9∑

k=−3

βk · 1k month from lender exit events + ϵi,t. (3)

Figure 5 shows the evolution of lending fees before and after the lender exit events. Before

the quarter when more than 5% of existing lenders exit their positions, the level of lending

fees is relatively stable. During the 3 months when lenders sell their positions and cease to

provide lending supply, the level of lending fees begin to rise significantly. Lending fees are
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about 60 basis points higher in the first month after the sell-off, and remain significantly

elevated at 25-27 basis points for Months 2 and 3. This relatively prolonged disruption of

about one quarter is consistent with the recall risk as discussed in D’Avolio (2002). This piece

of evidence suggests that there are considerable frictions in the securities lending market

such that non-lending institutional investors do not step in to provide securities lending

immediately after a set of existing securities lenders are unable to provide shares for lending.

To further examine in a multivariate setting the effect of the exit of existing lenders on the

securities lending market, we estimate panel regressions on the quarter-to-quarter changes

of securities lending outcomes, such as lending fees, utilization ratios, and short ratios:

∆Yi,t = αt+β1LenderExitsi,t+β2NonLenderExitsi,t+γ∆LendingSupplyi,t+ηYi,t−1+λXi,t−1+ϵi,t,

(4)

where LenderExits is measured between quarters t−1 and t. The variable NonLenderExits

is defined as the number of shares sold by non-lending mutual funds that terminate their

positions between quarters t− 1 and t, scaled by total number of shares held by non-lending

mutual funds at quarter t − 1. This variable accounts for the general selling of shares by

mutual funds unrelated to securities lending considerations. Later we contrast the coeffi-

cient estimates on LenderExits and NonLenderExits. We control for ∆LendingSupply in

regressions to highlight that, when existing lenders cease to make their shares available for

lending, the conventional measure for lendable shares does not fully capture the true lending

supply. The vector X represents stock-level characteristics such as mutual fund ownership,

book-to-market ratio, gross profitability, past stock return, stock turnover ratio, and bid-ask

spread. We include quarter fixed effects and cluster standard errors at the stock level.

Table IV shows the results. In column (1), we first confirm that both the exit of security-

lending mutual funds and the exit of non-lenders are associated with a decrease in lendable

shares as indicated by the Markit database. When the security lenders who exit their

positions represent more than five percent of shares on loan, the associated drop in lendable
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shares is 1.77 percent of shares outstanding. The exits of non-lending mutual funds are

similarly associated with a reduction in lendable shares, suggesting that some of these non-

lenders have indicated the availability for lending of their shares to the data vendor Markit.

In column (2), we show that the utilization ratio of lendable shares increases significantly

when a sizable fraction of lenders exit their positions. When LenderExits is greater than

5%, the associated change in utilization ratio is about 1.68%. In column (3), we find that

the short ratio of stocks affected by lender exits drops by about 0.19 percentage point.

Given that the sample average short ratio is 3.3%, the observed reduction in short ratio

is economically meaningful. Importantly, the exits of non-lenders are not associated with

changes in utilization ratio nor short ratio.

Columns (4) and (5) of Table IV display results on lending fees. During the quarter

when more than 5% of existing lenders sell their shares, the DCBS lending fee score, which

ranges from one to ten, increases by 0.131 unit, while the indicative lending fee increases by

30.0 basis points. Both increases are statistically significant. The magnitude of lending fee

increase is comparable to the increase found in the event study around month t+3, as shown

in Figure 5. Again, NonLenderExits is uncorrelated with lending fee changes, suggesting

these non-lending shareholders do not bind conditions in the securities lending market.

Finally, in column (6), we restrict the sample to stocks whose utilization ratio was below

10% at the end of the previous quarter. Such a low utilization ratio indicates that there

should be ample “available” shares that are presumably lendable from alternative lenders.

However, even within this set of stocks, exits of existing lenders still raise the lending fee

significantly by 13.3 basis points. This result is consistent with Aggarwal, Saffi, and Sturgess

(2015), who find that, in the context of voting-induced recalls, supply shifts have a significant

impact on lending fees even at relatively low levels of utilization.

The joint observation of an increase in lending fess and a reduction in short selling volume

(as measured by short ratios) suggests an inward shift in securities lending supplies (Cohen,

Diether, and Malloy, 2007). In other words, when prior security-lending mutual funds exit
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their positions and remove their shares from the supply of lendable shares, other institutional

investors fail to step in and provide lending supply at a similar level of fee. This set of findings

suggest that the persistent lending relationship observed in our data is likely attributable

to some mutual funds being more willing to lend certain stocks at borrower-friendly terms

than other mutual funds.

In Appendix Table A2, we repeat the analyses using the continuous variable LenderExits.

Consitent with our main results, LenderExits is negatively associated with changes in lend-

able shares and short ratios, and positively associated with changes in utilization ratio,

lending fee score (DCBS), and lending fee. In Panel B of Appendix Table A2, we scale

LenderExits by a stock’ number of shares outstanding. When regressing this rescaled

LenderExits on changes in short ratio, we find a coefficient of -0.164 (column 3). This

indicates that, when existing lenders cease to lend shares, about 16% of borrowers are un-

able to find replacement lenders and presumably have to cover their shorts. The rest of the

borrowers are able to find lendable shares, but presumably at higher lending fees.

D. Fund flows as an instrument for lender exits

The working assumption of our analyses so far is that a mutual fund’s decision to sell

a stock holding is uncorrelated with the stock’s condition in the securities lending market.

This is a plausible assumption: as D’Avolio (2002) notes that “short-run [equity loan] supply

is essentially vertical” because equity lending desks are often run separately from portfolio

allocation desks. However, it is also possible that security-lending mutual funds are informed

about future changes of lent stocks’ fundamentals and adjust their portfolios based on such

information. While we examine the contemporaneous and future stock returns in the next

section, in this section we use an instrumental variable approach to mitigate the concern

about endogenous portfolio sales. In particular, we use fund flows as plausible exogenous

shocks that force existing securities lenders to exit their positions.

A vast literature has shown that mutual funds’ portfolio purchases and sales are largely
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driven by fund flows (e.g., Pollet and Wilson, 2008; Lou, 2012). When faced with redemption

requests, fund managers tend to proportionally scale down their holdings, and the associated

selling decisions are likely uninformative and often associated with price reversals (Coval and

Stafford, 2007; Frazzini and Lamont, 2008; Edmans, Goldstein, and Jiang, 2012; Lou, 2012).

Motivated by this literature, we use the fund flows (during quarter t) to a stock’s current

security lenders (measured at t−1) as an instrument for these security lenders’ position exits

between quarters t− 1 and t. In particular, for stock i at quarter t:

LenderF lowi,t =

∑
j∈Ownersi,t−1

(FundF lowj,t · Shares on Loani,j,t−1)

Total # Shares on Loani,t−1

, (5)

where FundF lowj,t is the fractional flow for fund j during quarter t. When existing lenders

suffer from large outflows (signified by a negative LenderF low), we posit that these lenders

are more likely to sell their shares, hence restricting the supply in the securities lending

market.

We first estimate the reduced-form effects of lender fund flows to outcomes in the secu-

rities lending market. The outcome variable Y includes lending fees, utilization ratios, and

short ratios:

∆Yi,t = αt + β1LenderF lowi,t + β2NonLenderF lowi,t + ηYi,t−1 + γXi,t−1 + ϵi,t, (6)

the variable NonLenderF low is defined as the holding-weighted flows to funds that held

stock i but did not lend the shares in quarter t− 1. We control for the average flow to non-

lender funds to account for confounding factors that affect flows to certain fund investment

styles. The vector X represents a set of stock characteristics.

Table V shows the effects of LenderF low on securities lending outcomes. In column (1),

we find that flows to securities lenders are positively associated with changes in lendable

shares, indicating that an outflow (negative flow) to existing lenders is correlated with a

reduction in lending supply. In column (2), we find that flows to securities lenders are
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negatively associated with changes in utilization ratio. A negative LenderF low therefore

correlates with a significant increase in the utilization ratio of lendable shares. In column

(3), the coefficient estimate suggests that an outflow from existing lenders is associated with

a reduction in short ratio.

In columns (4) and (5), we find that LenderF low is significantly negatively associated

with lending fee score (DCBS) and indicative lending fee. These coefficient estimates suggest

that, when mutual funds that previously lent out the shares suffer from a severe outflow,

stocks’ lending fee tend to increase, reflecting a contraction in securities lending supply.

To further examine whether lender fund flows affect the securities lending market through

the channel of lender exits, we adopt an instrumental variable (IV) framework by estimating

the following equations:

1
LenderExits≥5%
i,t = βLenderF lowi,t + ηYi,t−1 + γXi,t−1 + ϵi,t (7)

∆Yi,t = αt + β11̂
LenderExits≥5% + β2NonLenderF lowi,t + ηYi,t−1 + γXi,t−1 + ϵi,t, (8)

where 1̂LenderExits≥5% is the instrumented indicator for LenderExits ≥ 5%.

Table VI shows the results from IV regressions. Column (1) shows that fund flows to

existing lenders have a strong explanatory power for lender position exits. For example, a

10 percentage point drop in lender flows increases the probability of significant lender exit

(LenderExits ≥ 5%) by 30.7 percentage points. The Wald F statistics for the first stage IV

regression exceeds 100, indicating a strong instrument.

Columns (2) to (6) of Table VI report the second-stage regression results. The instru-

mented lender exit dummy is significantly associated with a reduction in lendable shares

and short ratio, and an increase in utilization ratio and securities lending fee. These findings

are consistent with the baseline results using uninstrumented lender exits. They suggest

that, when existing security lenders remove lendable shares due to flow considerations, the

prices and quantities in the securities lending market are significantly impacted. Moreover,
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the magnitude of estimated effects is considerably larger under the IV setting than under

the baseline results. Such differences suggest that, when mutual fund lenders are not selling

shares to meet redemptions, they may internalize the potential ramification in the securities

lending market. For example, some of lenders may refrain from selling a stock that earns an

abnormally high lending income.

IV. Asset pricing implications

In this section, we gauge the economic importance of position exits by security lenders

through the lens of their impact on stock prices. We argue that a sudden contraction

in equity lending supply exacerbates the limits to arbitrage for the equity market, hence

squeezing the stock price and adversely affecting stock price efficiency.

A. Stock returns

We first study the return predictability of lender position exits. To this end, we investigate

what happens to stock returns during and after lenders exit their positions by estimating a

monthly cross-sectional regression of the following form:

Reti,t,t+n = α + β1LenderExitsi,t + β2∆MFHoldingsi,t + γXi,t−1 + ϵi,t, (9)

where we transform the quarterly LenderExits dummy into monthly frequency by assign-

ing the same dummy value to all months of the same quarter. We examine stock returns

Ret at the contemporaneous month Reti,t−2,t and subsequent periods including Reti,t+1,t+3,

Reti,t+4,t+6,Reti,t+7,t+12, and Reti,t+13,t+18. To ensure a fair comparison across horizons, we

keep a stock-month observation if return outcome variables across all horizons are non-

missing. We control for the general effect of mutual holding changes on returns using

∆MFHoldingsi,t, as prior literature has shown the price impact of aggregate mutual fund

trading (e.g., Lou, 2012). The vector X represents a set of stock characteristics that are
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shown to be important cross sectional return determinants in the Fama-French four factor

model including the log of market cap, book to market ratio, and momentum. We use

time (month) fixed effects in the regression to ensure we focus on the cross-sectional return

predictability. Standard errors are double-clustered at the firm and month levels.

Table VII shows that LenderExits in the current quarter is slightly positively related to

the contemporaneous stock return (column (1)). The cumulative abnormal return during the

quarter is about 1.7%. This result suggests that, at the time of lender exiting from a stock,

there is no obvious sign that there is bad news in the underlying stock and that the exit

of securities lenders possibly force some short sellers to cover their positions and generate

positive stock returns. In the next three months following lenders’ exit (column (2)), stock

returns continue to be abnormally positive (4.2% and t=2.457), suggesting that a sudden

contraction in equity lending market may generate economically meaningful mispricing in the

stock market. The return of stocks affected by lender exits seems to plateau during months

t+4 to t+6 and months t+7 to t+12. Finally, we observe significant reversal of stock returns

averaging about 4.4% during months t+13 to t+18 (column (5)). This is consistent with

the lending supply of these stocks eventually becoming normalized and overvaluation being

corrected.

Throughout our tests, we control for the overall changes in mutual fund holdings, which

are negatively correlated to the stock return over multiple horizons. The negative relation

is consistent with the pattern documented in Dasgupta, Prat, and Verardo (2011) and Lou

(2012), which argue that mutual fund trading exerts temporary price pressure that will

revert in the long term. We also control for the change in lendable shares from Quarter t-1

to Quarter t. We do not find that changes in this convention measure for lending supply have

much impact on future stock returns. This result is consistent with the finding of Kaplan,

Moskowitz, and Sensoy (2013).

These results offer strong evidence that stocks may experience significant overpricing

following lender exits. They also strengthen our argument that exited lenders are unlikely
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to have been driven by private information about loaned-out stocks: Had they not exited

their positions, they would have earned more from both increased lending fees and higher

stock prices.

B. Price efficiency

In this section, we examine how securities lender exits affect equity market price efficiency.

Theories suggest that increased limits-to-arbitrage is associated with less efficient stock

prices. To investigate this relation, we estimate the following equation:

Efficiencyi,t,t+n = α + β1LenderExitsi,t + β2∆MFHoldingsi,t + γXi,t−1 + ϵi,t, (10)

where the dependent variable is price efficiency measures that are measured either in the

contemporaneous quarter with LenderExits or as the monthly average of these measures

over month t+1 to t+6.

In Table VIII, we use mispricing scores as the price (in)efficiency measure. To construct

the level of mispricing of a stock, we follow the existing literature by aggregating each

stock’s ranking of a number of anomalies that are widely used in the literature. Stambaugh,

Yu, and Yuan (2015) show that returns to individual anomalies have low correlations with

each other but relatively high correlations with the returns to a long-short strategy that

combines all these anomalies, suggesting that each captures a different element of aggregate

cross-sectional mispricing. They argue that this aggregation “diversifies away [the] noise in

each individual anomaly and ... increases precision” for measuring aggregate mispricing.

Accordingly, we proceed in three steps. First, every month, we rank stocks into deciles

according to next month’s return as predicted by each anomaly, from 1 (most undervalued)

to 10 (most overvalued). Second, for each stock and month, we compute the average of these

anomaly-specific ranks, and then sort stocks into deciles according to this averaged rank.

We refer to this decile ranking as the composite mispricing score with a higher score again
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indicating higher likelihood of overpricing. For robustness, we utilize two sets of anomalies

when generating this score. The first score MISP DLRZ is based on the 100 anomalies

studies in Dong et al. (2022). The second score MISP SYY is based on the 11 anomalies

used in Stambaugh et al. (2012). Both studies show that their anomaly sets are related to

mispricing, dominated by the overpricing in the short legs of the anomalies considered. Table

II, Panel C, shows that the mispricing score for individual stocks has an average around 5.4

and a standard deviation of around 2.8.

Table VIII shows that LenderExits is statistically significantly associated with more

overpricing at the 1% level across all specifications. The relation is also economically im-

portant. Using MISP DLRZ as an example, since the score is a decile ranking measure,

the coefficient estimate on the LenderExits dummy in column (2) suggests that a stock’s

overpricing ranking moves up by about 18.5 percentiles on average during the six months

following lender exists. This move equals to 70% of the standard deviation of the mispricing

score, which is substantial. Similarly, based on the SYY mispricing measure, stocks that ex-

perienced lender exits becomes more overvalued by about 11.2 percentiles (column 4). This

is consistent with our conjecture that stocks experiencing a reduction in lending supply and

an increase in short-sale constraint are more likely to be overpriced.

Limits-to-arbitrage is detrimental to the incorporation of new information into stock

prices. In Table IX, we consider other alternative price (in)efficiency measures as the de-

pendent variable in Equation 10. We compute measures of the inverse of price efficiency

(Delay) using the Delay3 measure in Hou and Moskowitz (2005). Higher values of Delay

indicate more price delay, which indicates worse price efficiency. Return volatility measures

(V olatility and IdioV ol) are computed using daily returns following Ang, Hodrick, Xing,

and Zhang (2006). The extreme positive return measure (MaxRet) is computed as the

maximum daily return during a month following Bali, Cakici, and Whitelaw (2011). Higher

return volatility, idiosyncratic volatility, or MaxRet is associated with inefficient prices es-

pecially overpricing (see, e.g., Bali, Cakici, and Whitelaw, 2011; Stambaugh, Yu, and Yuan,
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2015). To ease the interpretation of economic magnitude, all the price efficiency measures

in the table are standardized.

Table IX shows that LenderExits is significantly positively associated with higher price

inefficiency at the 1% level across all measures. During Month t+1 to t+6, LenderExits is

associated with 13% higher price delay, 33% higher return volatility, 31% higher idiosyncratic

volatility, and 24% higher MaxRet on average relative to these variables’ standard deviation.

These results suggest that limits to arbitrage, which are induced by reduced lending supply,

prevent short sellers from impounding their information into security prices. As a result,

stocks prices are less informational efficient and more susceptible to overpricing following the

exits of equity lenders.

Overall, since each price efficiency measure is computed using very different input data,

these measures provide a more holistic view of price efficiency. Therefore, our results in this

section provide robust and economically important evidence that lender exits are associated

with inefficient prices and particularly overpricing.

C. Trading by informed investors

If stocks are overpriced, informed traders might trade against the overvaluation by selling the

shares. Therefore, to obtain more convincing evidence that the stocks experiencing lender

exits are overpriced, we examine whether informed investors trade against it. However,

short sellers are constrained from lending the shares in the event of lender exits. As our

return-related evidence in Table VII suggests, the overpricing associated with lender exists

are only partially corrected after more than one year, consistent with securities lenders being

persistent in their lending and arbitrageurs being short-constrained. Nevertheless, two sets

of informed investors are less subject to short-sale constraints: companies themselves, who

can issue new shares, and company insiders, who have already owned company stocks. There

is a long literature that indicates firms’ issuance and repurchase behaviors are informative

(e.g., Pontiff and Woodgate, 2008; Daniel and Titman, 2006). Similarly, trades made by
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corporate insiders, such as executives and directors, are shown to be predictive of future

stock returns (Lakonishok and Lee, 2001).

We capture firms’ trading using two measures. The first measure is used in Da, Dong,

Wu, and Zhou (2022), Net Firm Trading (NFT), computed as the change in the split-

adjusted shares outstanding over a month relative to its past 12-month average, scaled by

the 12-month average. The measure essentially captures the abnormal net share issuance

over a month. The second measure for firms’ issuance, based on Daniel and Titman (2006),

is Composite Equity Issuance (CEI), which is defined as the amount of equity a firm issues

(or retires) in exchange for cash or services (i.e., percentage change in market equity value

minus the return over the same period). Under this measure, seasoned issues and share-based

acquisitions increase the issuance measure, while repurchases, dividends, and other actions

that take cash out of the firm reduce this issuance measure.

To capture the trading by firm insiders, we consider the Net Insider Sales (NIS) mea-

sure in Da et al. (2022), computed as the negative change in the insider holdings over a

month relative to insiders’ past 12-month average holdings, scaled by the 12-month average.

The measure again captures the abnormal net insider sales over a month. We replace the

dependent variable in Equation 9 with the firm sales and insider sales activities measured

contemporaneously with LenderExits or measured as the monthly average of these mea-

sures over Month t+1 to t+6. To ease the interpretation of economic magnitude, we again

standardize the outcome variables.

Table X shows that LenderExits is significantly associated with higher firm share is-

suance for both firm trading measures. Taking NFT as an example, the coefficient estimate

of 0.26 on LenderExits in column (1) implies that abnormal net firm issuance is about 26%

higher relative to its standard deviation. Overall, during the contemporaneous quarter or

during the subsequent 6 months surrounding the lender exists, columns (1)-(4) show that

firms’ selling activity is 21% to 26% higher relative to its standard deviation. The results

suggest that companies exploit the overpricing in stock experiencing lender exists by issuing
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more shares. This finding corroborates a recent study by Schultz (2021), who documents that

some seasoned equity offerings (SEOs) are motivated by short-sale constraints. Similarly,

insider sales are also 13% higher relative to NIS’s standard deviation during the contem-

poraneous quarter or during the subsequent 6 months surrounding the lender exists. The

response of insiders is smaller than that of firms, consistent with the literature finding that

insider trades appear less informed than firm trades Da et al. (2022).

D. Are risks associated with lender structure priced ex ante?

The analyses so far focus on the ex post asset pricing effects of lenders’ exits. Our results

suggest that lending fees subsequently spike and short sellers get partially squeezed out of the

shorting market. From short sellers’ perspective, such lender exit events impose considerable

risks on their shorting strategies. Such short-selling risks should be priced in the stock market

ex ante (Engelberg et al., 2018). In this section, we examine the relationship between lender

structure and future stock returns.

Specifically, we argue that the concentration of equity lenders is a source of short-selling

risks that short sellers should consider. Compare two stocks with similar levels of short

interest but different lender concentration: The lending condition of the stock with a con-

centrated lender structure is more subject to the idiosyncratic shocks that force a few of their

lenders to exit their positions, as compared to the stock with a more dispersed lender base.

Taking this dynamic consideration into account, we expect stocks with a more concentrated

lender base to be more short-sale constrained and to have lower average future returns than

stocks whose lendership is more dispersed.

To empirically examine this relationship between lender concentration and stock returns,

we use a longer time series (April 2006 to December 2022) and utilize the LenderConcentration

measure provided by Markit. The variable LenderConcentration is a Herfindahl-Index-like

measure at the stock level that describes the concentration of lenders. It takes the value

between (0, 1] where a very small number indicates a large number of lenders with low value
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on loan and 1 indicates a single lender with all the value on loan. Since there is a negative

correlation between a stock’s LenderConcentration and its short interest,10 it is important

that we control for stock short ratio when examining the return predictability of lender

concentration.

To this end, we conduct dependent double sorts of stock on short ratios and lender

concentration. Each month, we form portfolios by first sorting stocks into quintiles using the

previous month’s average daily short ratio and then sorting into terciles using the previous

three months’ average lender concentration (Markit’s LenderConcentration). Panels A and

B of Table XI report average returns and Fama-French four-factor alphas for these portfolios.

Conditional on the level of short interest in each row, the last column presents the portfolio

returns to a strategy that buys firms with the highest lender concentration and shorts firms

with the lowest lender concentration.

Focusing on the Fama-French four-factor alphas (Panel B), we find that stocks with a

more concentrated lender structure underperform stocks whose lender base is more dispersed,

when the level of short interest is within intermediate range (short interest quintiles 2, 3, and

4). The monthly underperformance of high-lender-concentration stocks ranges from 24 to

31 basis points per month. This is consistent with our hypothesis that lender concentration

heightens short-selling risk and makes it more likely that short sellers need to replace key

lenders in the future. Ex ante, short sellers require a higher level of compensation to short

such stocks.

It also makes sense that stocks with high lender concentration only underperform when

short interest is modest: For highest-short-interest stocks (quintile 5), the sorting on lender

concentration generates a large-enough spread in the level of short interest within the quintile.

In untabulated test we find that, within Quintile 5 of high-short-interest stocks, stocks with

high lender concentration have a short ratio that is almost four percentage points lower than

stocks with low lender concentration. Given it is well known that a high short interest itself

10Consider a stock with only one share being shorted, naturally all the on-loan share is provided by a
single lender.
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predicts lower future stock return (e.g., Boehmer, Jones, and Zhang, 2008), the predictive

power of short interest and the predictive power of lender concentration potentially offset

each other in the high-short-interest quintile.

V. Conclusions

In this paper, we use novel position-level equity lending data from mutual funds to uncover

several new, stylized facts about securities lending activities. Shares are lent out repeatedly

by a small set of mutual fund shareholders, suggesting heterogeneity at the lender-stock level

in supply the securities on the lending market. When a significant portion of current lenders

exit their holdings, the lending market experiences a contraction in supply of shares and a

spike in lending fees. These findings suggest that short sellers might be more constrained

than conventional statistics suggest: even when the aggregate lendable shares seem sufficient,

potential lenders do not appear to step in under similar terms to provide lending supply when

existing lenders are no longer able to lend shares. Consequently, short sellers are exposed to

the risk of recalled shares and spiking lending fees, contributing the short selling risk as in

Engelberg, Reed, and Ringgenberg (2018).

Constrained lending supply caused by lender exits also has the potential to distort equity

prices. We find that stocks experiencing lender exits generate abnormally high returns in the

months following the lender exits before reversing later. Various price efficiency measures

suggest that the price of affected stocks becomes less efficient. Finally, informed parties

seem to trade against such mispricing induced by limits-to-arbitrage. In particular, after

the contraction of equity lending market, affected companies take advantage of the favorable

valuation to issue more shares.Overall, our findings suggest that lending-side frictions, a class

of frictions unconsidered by prior literature, significantly hamper market efficiency.
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Figure 1: Probability of a stock position lent out by a mutual fund

This figure shows the probability that a mutual fund stock holding is lent out in a given quarter. In addition to
the unconditional probability, we also tabulate the lending probability for a position that is (i) held and lent out
by the same fund in the previous quarter, (ii) held and not lent out by the same fund in the previous quarter, and
(iii) not held by the same fund in the previous quarter.
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Figure 2: Distribution of mutual fund securities lending (conditional on lending)

These figures show the fractions of assets loaned out conditional on securities lending. Panel (a) shows the fraction
of value on loan for a given security holding, conditional on the said security holding loaned out. Panel (b) shows
that fraction of TNA on loan for a given fund–quarter, conditional on the fund engages in securities lending.
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Figure 3: Shares of securities lending by different set of mutual funds

This figure shows the share of securities lending done by different set of mutual funds relative to the total dollar
value of securities lent by all mutual funds. Past lenders refer to mutual funds that lent out the same stock in the
previous quarter-end. Non-lenders refer to mutual funds that held the stock last quarter but did not lend out its
shares. New investors refer to mutual funds that did not hold shares of the stock last quarter and only purchased
the stock this quarter.
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Figure 4: Distribution of LenderExits Conditional on Positive Value

This figure shows the distribution of LenderExits variable, conditional on LenderExits > 0. The variable
LenderExits is defined as the the number of shares lent out (measured at quarter t− 1) by mutual funds that exit
its position between quarters t− 1 and t, scaled by the stock’s total number of shares on loan in quarter t− 1.
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Figure 5: The effect of position exits by existing security lenders on lending fees

This figure shows the dynamic impact on securities lending fee surrounding a significant lender exit events, defined
as stock–quarters where a stock’s LenderExits ≥ 5%. The lending fee is adjusted by the cross-sectional median
lending fee. Each point and range represents the βk estimates and the associated 95% confidence intervals from
the following equation:

LendingFeei,t = αi +

9∑
k=−3

βk · 1k month from lender exit events + ϵi,t,

where the standard errors are clustered at the stock level.
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Table I: Sample of funds by year

This table shows the number of sample funds, the number of sample funds with positive securities lending, the
percentage of security-lending funds, and the total value of securities on loan in each quarter of our sample.

Quarter Number of funds Number of funds % of funds with Total value ($bil) of
with securities on loan securities on loan securities on loan

2019q3 2,089 883 42.26 68.90
2019q4 3,505 1,654 47.18 114.23
2020q1 3,850 1,737 45.11 101.17
2020q2 3,688 1,584 42.95 106.27
2020q3 3,932 1,693 43.05 93.93
2020q4 3,894 1,670 42.88 96.26
2021q1 4,040 1,647 40.76 98.12
2021q2 4,013 1,712 42.66 109.80
2021q3 4,006 1,724 43.03 110.02
2021q4 3,979 1,704 42.82 105.16
2022q1 4,169 1,752 42.02 114.74
2022q2 4,135 1,741 42.10 107.54
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Table II: Summary statistics

This table shows the summary statistics of the dependent variables and independent variables used in the paper.

Panel A: Fund–stock–quarter level variables
N Average Std Dev P25 Median P75

Position is on loan this quarter 6,863,417 0.069 0.254 0.000 0.000 0.000
Same fund lent out the stock last quarter 6,863,417 0.057 0.232 0.000 0.000 0.000
Same fund held the stock but not lent last quarter 6,863,417 0.774 0.418 1.000 1.000 1.000
Same fund lent out the stock two quarters ago 6,863,417 0.047 0.211 0.000 0.000 0.000
Stock’s weight in fund portfolio (%) 6,863,417 0.429 0.887 0.026 0.107 0.424
Percentage ownership fund holds in the company 6,863,417 0.141 0.467 0.003 0.014 0.070
Stock’s style distance to fund average style 6,863,417 2.896 1.360 1.927 2.896 3.698
Past 12-month fund return 6,863,417 0.186 0.197 0.041 0.173 0.331
Ln(Fund TNA) 6,863,417 6.525 2.239 5.221 6.591 8.009
Ln(Fund family TNA) 6,863,417 10.917 3.623 8.275 11.651 13.634
Fund expense ratio 6,863,417 0.006 0.004 0.002 0.006 0.009
Fund portfolio turnover 6,863,417 0.512 0.518 0.180 0.470 0.648
D(Fund is an index fund (non-ETF)) 6,863,417 0.278 0.448 0.000 0.000 1.000
D(Fund is an ETF) 6,863,417 0.265 0.441 0.000 0.000 1.000

Panel B: Stock–quarter level variables
N Average Std Dev P25 Median P75

∆ Lendable shares 36,045 0.219 3.652 -0.606 0.262 1.363
∆ Utilization ratio 36,045 -0.155 19.195 -1.906 0.000 1.469
∆ Short ratio 36,045 -0.022 1.982 -0.586 -0.011 0.523
∆ DCBS fee score 36,045 -0.010 0.886 0.000 0.000 0.000
∆ Lending fee 36,045 -0.147 3.403 -0.046 -0.001 0.036
LenderExits 36,045 0.015 0.068 0.000 0.000 0.002
LenderExits ≥ 5% 36,045 0.068 0.252 0.000 0.000 0.000
Fund flows to securities lenders 36,045 -0.001 0.006 -0.003 -0.000 0.000
NonLenderExits 36,045 0.057 0.149 0.002 0.014 0.041
Flows to non-lending mutual fund owners 36,045 -0.005 0.036 -0.017 -0.007 0.004
Mutual fund ownership 36,045 0.234 0.162 0.091 0.223 0.361
Ownership by index funds 36,045 0.022 0.016 0.008 0.020 0.035
Ownership by ETFs 36,045 0.103 0.072 0.042 0.093 0.153
Log(Market Cap) 36,045 7.033 2.102 5.495 7.038 8.453
Book-to-market ratio 36,045 0.667 0.706 0.212 0.464 0.880
Gross profitability 36,045 0.187 0.245 0.039 0.172 0.319
Past 6-month return 36,045 0.099 0.446 -0.142 0.073 0.294
Monthly stock turnover 36,045 0.266 0.390 0.093 0.157 0.274
Bid-ask spread 36,045 0.004 0.009 0.000 0.001 0.004

Panel C: Stock–month level variables
N Average Std Dev P25 Median P75

MISP DLRZ 76150 5.41 2.80 3 5 8
MISP SYY 76150 5.51 2.87 3 6 8
Delay 106235 0.17 0.20 0.05 0.10 0.21
Volatility 112770 0.04 0.04 0.02 0.03 0.04
Idio Vol 112733 2.76 3.22 1.23 2.02 3.34
MaxRet 112771 0.08 0.14 0.03 0.05 0.09
NFT 134569 0.06 0.20 0.00 0.00 0.03
CEI 132287 0.19 0.77 -0.03 0.00 0.06
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Table III: Determinants of position-level securities lending

This table shows the determinants of whether a stock holding is on loan. The observations are at the
fund–stock–quarter level. The sample contains all domestic equity funds’ stock holdings between 2019Q3 and
2022Q2. In column (4), only stocks with a lending fee greater than 100 basis points are included. In column (5),
only stocks with a utilization ratio greater than 50 percent are included. The first three explanatory variables are
binary indicators. Standard errors are double-clustered at the stock level and the fund level, and are shown in
parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

Dependent variable: D(Position on loan)
Sample Full sample Fee Utilization

>100bps >50%
(1) (2) (3) (4) (5)

Same fund lent out the stock last quarter 0.464∗∗∗ 0.390∗∗∗ 0.394∗∗∗ 0.352∗∗∗ 0.320∗∗∗

(0.009) (0.006) (0.008) (0.015) (0.014)

Same fund held the stock but not lent last quarter -0.0189∗∗∗ -0.0223∗∗∗ -0.0133∗∗∗ -0.128∗∗∗ -0.234∗∗∗

(0.002) (0.002) (0.001) (0.013) (0.015)

Same fund lent out the stock two quarters ago 0.171∗∗∗

(0.005)

Stock’s weight in fund portfolio (%) 0.000255 0.000310 0.00128∗∗∗ 0.0113 0.00723
(0.001) (0.001) (0.000) (0.007) (0.007)

Percentage ownership fund holds in the company 0.0131∗∗ 0.0112∗∗ -0.000251 0.0181∗∗ 0.0204∗∗∗

(0.006) (0.006) (0.002) (0.007) (0.008)

Stock’s style distance to fund average style -0.00175∗∗∗ -0.00157∗∗∗ -0.000707∗ -0.00392 0.000150
(0.000) (0.000) (0.000) (0.003) (0.002)

Past 12-month fund return -0.0818∗∗∗ -0.0698∗∗∗ -0.263∗∗∗ -0.223∗∗∗

(0.017) (0.015) (0.078) (0.072)

Ln(Fund TNA) 0.00506∗∗∗ 0.00444∗∗∗ 0.0233∗∗∗ 0.0212∗∗∗

(0.001) (0.001) (0.006) (0.005)

Ln(Fund family TNA) -0.00276∗∗∗ -0.00254∗∗∗ -0.00381 -0.00351
(0.001) (0.001) (0.003) (0.003)

Fund expense ratio -1.809∗∗∗ -1.645∗∗∗ -4.071 -5.700∗

(0.701) (0.630) (3.531) (3.431)

Fund portfolio turnover -0.00124 -0.000587 0.0151 0.0116
(0.002) (0.002) (0.016) (0.012)

D(Fund is an index fund (non-ETF)) -0.00653 -0.00663 0.0119 0.0271
(0.005) (0.005) (0.023) (0.024)

D(Fund is an ETF) 0.0157∗∗ 0.0144∗∗ 0.0629∗∗ 0.0596∗∗

(0.007) (0.006) (0.029) (0.025)
Observations 6982291 6982291 6982291 281147 167092
Adjusted R2 0.413 0.426 0.464 0.434 0.411
Stock-by-quarter FE Y Y Y Y Y
Fund style-by-quarter FE Y Y NA Y Y
Fund-by-quarter FE N N Y N N
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Table IV: The effect of loan termination on securities lending market

This table estimates the effect of the position exits of a stock’s equity lenders on securities lending outcomes. The
observations are at the stock–quarter level. The sample period spans 2019Q4 and 2022Q2. The variable
LenderExits ≥ 5% is a binary indicator. The variable LenderExits is defined as the the number of shares lent
out (measured at quarter t− 1) by mutual funds that exit its position between quarters t− 1 and t, scaled by the
stock’s total number of shares on loan in quarter t− 1. All outcome variables are measured as changes between
quarters t− 1 and t. Control variables (except LenderExits and NonLenderExits) are measured at quarter t− 1.
In column (6), only stock–quarters with lagged utilization ratio below 10% are included. Standard errors are
clustered at the stock level, and are shown in parentheses. ***, **, and * represent result significant at 1%, 5%,
and 10% level, respectively.

Sample Full sample Utilization
<10%

Dependent variable ∆y ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee ∆Fee
(1) (2) (3) (4) (5) (6)

LenderExits ≥ 5% -1.770∗∗∗ 1.684∗∗∗ -0.190∗∗∗ 0.131∗∗∗ 0.300∗∗∗ 0.133∗∗

(0.115) (0.471) (0.056) (0.025) (0.082) (0.056)

NonLenderExits -6.807∗∗∗ 0.810 0.105 -0.00907 0.550∗∗∗ 0.0227
(0.343) (0.979) (0.100) (0.057) (0.199) (0.111)

Mutual fund ownership 5.392∗∗∗ -9.847∗∗∗ -0.462∗∗∗ -0.133∗∗∗ -0.120 -0.166∗∗∗

(0.474) (0.966) (0.113) (0.034) (0.105) (0.045)

Ownership by index funds -10.93∗∗∗ -16.20 -0.0368 1.448∗∗∗ 1.803 -1.030
(3.166) (10.511) (1.341) (0.463) (1.687) (0.640)

Ownership by ETFs 7.797∗∗∗ -9.083∗∗∗ -0.261 -0.753∗∗∗ -1.026∗∗ -0.448∗∗∗

(0.914) (2.710) (0.330) (0.119) (0.424) (0.172)

Log(Market Cap) 0.285∗∗∗ -1.302∗∗∗ -0.000390 -0.0375∗∗∗ -0.0590∗∗∗ -0.0280∗∗∗

(0.017) (0.073) (0.005) (0.003) (0.011) (0.006)

Book-to-market ratio -0.0269 -1.252∗∗∗ -0.0249 -0.00428 0.0788∗ 0.0201
(0.033) (0.191) (0.016) (0.010) (0.046) (0.023)

Gross profitability 0.128∗ -2.652∗∗∗ 0.0280 -0.0591∗∗∗ -0.0472 0.0514
(0.077) (0.482) (0.039) (0.023) (0.081) (0.048)

Past 6-month return 0.178∗∗∗ -3.772∗∗∗ -0.0868∗∗∗ -0.197∗∗∗ -0.519∗∗∗ -0.0625∗∗

(0.056) (0.287) (0.033) (0.018) (0.073) (0.030)

Monthly stock turnover 0.194∗∗∗ 7.468∗∗∗ -0.129∗∗∗ 0.185∗∗∗ 0.334∗∗∗ 0.254∗∗

(0.065) (0.384) (0.045) (0.027) (0.123) (0.114)

Bid-ask spread -22.22∗∗∗ 118.5∗∗∗ -1.347 6.798∗∗∗ 24.59∗∗∗ 13.74∗∗∗

(1.991) (25.438) (0.871) (1.177) (4.112) (2.372)

Change in lendable shares 0.0263 0.145∗∗∗ 0.00741∗∗∗ 0.00837 0.00474∗∗

(0.026) (0.007) (0.002) (0.006) (0.002)
Observations 36077 36045 36077 36077 36077 21968
Adjusted R2 0.163 0.177 0.091 0.121 0.221 0.169
Control for lagged y Y Y Y Y Y Y
Time FE Y Y Y Y Y Y
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Table V: Reduced-form effects of fund flows to existing lenders on securities lending market

This table estimates the effect of fund flows to a stock’s existing equity lenders on securities lending outcomes.
The observations are at the stock–quarter level. The sample period spans 2019Q4 and 2022Q2. The variable
LenderF low is measured as weighted-average quarterly fractional flows to all mutual funds that lent their
holdings of stock i, where the weight is each fund’s on-loan shares. NonLenderF low is the weighted-average
quarterly flow to all mutual funds that held stock i but did not lend, where the weight is each fund’s holdings. All
outcome variables are measured as changes between quarters t− 1 and t. Control variables (except LenderF low
and NonLenderF low) are measured at quarter t− 1. Standard errors are clustered at the stock level, and are
shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

Dependent variable ∆y ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee
(1) (2) (3) (4) (5)

Fund flows to securities lenders 18.86∗∗∗ -48.73∗∗∗ 4.219∗∗ -2.749∗∗∗ -8.311∗∗∗

(3.106) (14.934) (2.105) (0.749) (2.369)

Flows to non-lending mutual fund owners 1.690∗∗∗ 4.292 0.119 -0.0343 -0.296
(0.537) (3.081) (0.353) (0.148) (0.596)

Mutual fund ownership 5.590∗∗∗ -9.908∗∗∗ -0.283∗∗ -0.139∗∗∗ -0.202∗

(0.475) (0.969) (0.119) (0.035) (0.108)

Ownership by index funds -14.21∗∗∗ -14.46 -2.979∗∗ 1.287∗∗∗ 2.064
(3.296) (10.403) (1.369) (0.457) (1.679)

Ownership by ETFs 8.309∗∗∗ -9.758∗∗∗ -0.308 -0.744∗∗∗ -1.184∗∗∗

(0.939) (2.688) (0.339) (0.118) (0.434)

Log(Market Cap) 0.299∗∗∗ -1.311∗∗∗ 0.0163∗∗∗ -0.0380∗∗∗ -0.0606∗∗∗

(0.017) (0.074) (0.005) (0.003) (0.011)

Book-to-market ratio -0.0662∗ -1.260∗∗∗ -0.0574∗∗∗ -0.00796 0.0767∗

(0.036) (0.192) (0.017) (0.010) (0.047)

Gross profitability 0.179∗∗ -2.739∗∗∗ 0.0122 -0.0658∗∗∗ -0.0588
(0.081) (0.480) (0.041) (0.022) (0.081)

Past 6-month return 0.501∗∗∗ -3.850∗∗∗ -0.00990 -0.204∗∗∗ -0.559∗∗∗

(0.057) (0.283) (0.036) (0.018) (0.073)

Monthly stock turnover -0.268∗∗∗ 7.559∗∗∗ -0.174∗∗∗ 0.192∗∗∗ 0.397∗∗∗

(0.065) (0.379) (0.048) (0.026) (0.123)

Bid-ask spread -9.695∗∗∗ 112.7∗∗∗ -0.526 6.549∗∗∗ 23.40∗∗∗

(1.880) (25.361) (0.913) (1.176) (4.102)
Observations 36332 36299 36332 36332 36332
Adjusted R2 0.064 0.176 0.020 0.120 0.220
Control for lagged y Y Y Y Y Y
Time FE Y Y Y Y Y
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Table VI: The effect of lender exits on securities lending: Instrumental variable using lender fund
flows

This table estimates two-stage-least-squared (2SLS) regressions, where LenderF low is used as an instrumental
variable (IV) for the indicator variable LenderExits ≥ 5%. The variable LenderExits is defined as the the
number of shares lent out (measured at quarter t− 1) by mutual funds that exit its position between quarters
t− 1 and t, scaled by the stock’s total number of shares on loan in quarter t− 1. The variable LenderF low is
measured as weighted-average quarterly fractional flows to all mutual funds that lent their holdings of stock i,
where the weight is each fund’s on-loan shares. All outcome variables are measured as changes between quarters
t− 1 and t. Control variables (except LenderF low, LenderExits and NonLenderExits) are measured at quarter
t− 1. Standard errors are clustered at the stock level, and are shown in parentheses. ***, **, and * represent
result significant at 1%, 5%, and 10% level, respectively.

Dependent variable ∆y LenderExits ≥ 5% ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee
(1) (2) (3) (4) (5) (6)

Fund flows to securities lenders -3.072∗∗∗

(0.303)

LenderExits ≥ 5% -5.528∗∗∗ 15.85∗∗∗ -1.244∗ 1.305∗∗∗ 3.776∗∗∗

(1.068) (5.356) (0.685) (0.284) (0.896)

NonLenderExits 0.345∗∗∗ -5.360∗∗∗ -5.870∗∗∗ -0.585∗∗ -0.460∗∗∗ -0.547
(0.017) (0.516) (2.119) (0.253) (0.116) (0.376)

Mutual fund ownership 0.0212 0.738∗∗∗ -1.571∗∗∗ -0.348∗∗∗ 0.0612∗ 0.131
(0.016) (0.215) (0.588) (0.117) (0.034) (0.120)

Ownership by index funds 0.464∗∗ -18.15∗∗∗ 11.75 -2.545∗ -0.336 -5.907∗∗∗

(0.217) (2.773) (9.457) (1.408) (0.522) (1.910)

Ownership by ETFs -0.125∗∗∗ -1.728∗∗ -3.815∗ -0.548 0.110 2.737∗∗∗

(0.048) (0.698) (2.317) (0.346) (0.128) (0.483)

Log(Market Cap) -0.0131∗∗∗ 0.0216 0.270∗∗∗ -0.000700 0.0230∗∗∗ 0.134∗∗∗

(0.001) (0.018) (0.091) (0.010) (0.005) (0.017)

Book-to-market ratio -0.00506∗ -0.202∗∗∗ 0.396∗∗∗ -0.0551∗∗∗ 0.0549∗∗∗ 0.282∗∗∗

(0.003) (0.032) (0.130) (0.017) (0.009) (0.040)

Gross profitability -0.0277∗∗∗ -0.317∗∗∗ 0.708∗∗ -0.0246 0.0795∗∗∗ 0.407∗∗∗

(0.007) (0.085) (0.342) (0.044) (0.022) (0.098)

Past 6-month return -0.0520∗∗∗ 0.00453 -1.258∗∗∗ -0.0994∗∗ -0.115∗∗∗ -0.396∗∗∗

(0.005) (0.078) (0.397) (0.050) (0.024) (0.094)

Monthly stock turnover 0.0463∗∗∗ 0.338∗∗∗ -1.138∗∗∗ -0.0688 -0.199∗∗∗ -1.529∗∗∗

(0.005) (0.088) (0.390) (0.057) (0.027) (0.122)

Bid-ask spread -1.770∗∗∗ -15.26∗∗∗ 10.23 -4.008∗∗∗ 4.847∗∗∗ 15.36∗∗∗

(0.178) (2.615) (25.431) (1.491) (1.154) (4.155)
Observations 36077 36077 36045 36077 36077 36077
Adjusted R2 0.094 0.048 -0.021 0.018 -0.059 0.004
Control for lagged y Y Y Y Y Y Y
Time FE Y Y Y Y Y Y
Kleibergen-Paap Wald F statistic 102.8
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Table VII: Lender exits and stock returns

This table estimates the effect of the position exits of a stock’s equity lenders on stock returns. The observations
are at the stock–month level. The sample period spans 2019Q4 and 2022Q2. The variable LenderExits ≥ 5% is a
binary indicator. The variable LenderExits for each month t is defined as the the number of shares lent out
(measured at the last quarter) by mutual funds that exit its position between the current quarter and the last
quarter, scaled by the stock’s total number of shares on loan at the end of last quarter. Control variables are
measured at the same month as LenderExits. Standard errors are double-clustered at the stock and the month
level, and are shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level,
respectively.

Cumulative return over months: Rett−2,t Rett+1,t+3 Rett+4,t+6 Rett+7,t+12 Rett+13,t+18

(1) (2) (3) (4) (5)
LenderExits ≥ 5% 0.0170** 0.0421** 0.0206 -0.0154 -0.0441***

(0.007) (0.017) (0.024) (0.023) (0.014)
∆Mutual Fund Holdings 0.00783 -0.0248* -0.0658*** -0.127*** -0.119***

(0.009) (0.013) (0.013) (0.023) (0.019)
∆Lendable shares -0.0225 -0.0722* -0.0400 -0.0951 -0.0194

(0.028) (0.037) (0.038) (0.062) (0.016)
Log(Market Cap) -0.00189 -0.0110** -0.00530 0.00320 0.0261***

(0.002) (0.005) (0.005) (0.008) (0.003)
Book-to-market ratio 0.00508* 0.000417 0.00837 0.0373** 0.0414***

(0.003) (0.005) (0.005) (0.013) (0.009)
Past 6-month return 0.0274*** -0.00414* -0.00485 -0.0207*** -0.0127**

(0.007) (0.002) (0.004) (0.004) (0.006)
Observations 64,776 64,776 64,776 64,776 64,776
Adjusted R2 0.198 0.191 0.174 0.316 0.126
Time FE Y Y Y Y Y
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Table VIII: Lender exits and stock mispricing

This table estimates the effect of the position exits of a stock’s equity lenders on stock mispricing scores. The
mispricing score is a decile ranking that ranges between 1 and 10 with 10 being most likely overpriced and 1 being
least likely overpriced. MISP DLRZ is a mispricing score based on the 100 anomalies in Dong et al. (2022). MISP
SYY is a mispricing score based on the 11 anomalies in Stambaugh et al. (2012). The observations are at the
stock–month level. The sample period spans 2019Q4 and 2022Q2. The variable LenderExits ≥ 5% is a binary
indicator. The variable LenderExits for each month t is defined as the the number of shares lent out (measured
at the last quarter) by mutual funds that exit its position between the current quarter and the last quarter, scaled
by the stock’s total number of shares on loan at the end of last quarter. Control variables are measured at the
same month as LenderExits. Standard errors are double-clustered at the stock and the month level, and are
shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

MISP DLRZt MISP DLRZt+1,t+6 MISP SYYt MISP SYYt+1,t+6

(1) (2) (3) (4)
LenderExits ≥ 5% 1.82*** 1.85*** 1.01*** 1.12***

(0.115) (0.106) (0.113) (0.128)
∆ Mutual Fund Holdings 2.28*** 2.38*** 1.83*** 2.34***

(0.151) (0.181) (0.150) (0.175)
∆Lendable shares 1.24* 0.49* 1.58*** 0.46

(0.649) (0.271) (0.541) (0.308)
Log (Market Cap) -0.0060 0.0048 -0.44*** -0.41***

(0.025) (0.026) (0.025) (0.027)
Book-to-market ratio -0.73*** -0.64*** -0.45*** -0.44***

(0.104) (0.098) (0.079) (0.081)
Past 6-month return 0.21** 0.30*** 0.00089 0.16***

(0.087) (0.056) (0.065) (0.037)
Observations 61,628 43,499 61,465 43,499
Adjusted R2 0.09 0.09 0.12 0.13
Time FE Y Y Y Y
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Table X: Lender exits, firm stock issuance, and insider sales

This table estimates the effect of the position exits of a stock’s equity lenders on firm and insider trading. The first
measure is used in Da et al. (2022), Net Firm Trading (NFT), computed as the change in the split-adjusted shares
outstanding over a month relative to its past 12-month average, scaled by the 12-month average. The second
measure is based on Daniel and Titman (2006), composite equity issuance (CEI), defined as the amount of equity
a firm issues (or retires) in exchange for cash or services (i.e., percentage change in market equity value minus the
return over the same period). The third measure is Net Insider Sale (NIS) used in Da et al. (2022), computed as
the negative change in the insider holdings over a month relative to insiders’ past 12-month average holdings,
scaled by the 12-month average. All firm and insider trading measures are standardized. The observations are at
the stock–month level. The sample period spans 2019Q4 and 2022Q2. The variable LenderExits ≥ 5% is a binary
indicator. The variable LenderExits for each month t is defined as the the number of shares lent out (measured
at the last quarter) by mutual funds that exit its position between the current quarter and the last quarter, scaled
by the stock’s total number of shares on loan at the end of last quarter. Control variables are measured at the
same month as LenderExits. Standard errors are double-clustered at the stock and the month level, and are
shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

Firm Issuance Insider Sales
NFTt NFTt+1,t+6 CEIt CEIt+1,t+6 NISt NISt+1,t+6

(1) (2) (3) (4) (5) (6)
LenderExits ≥ 5% 0.26*** 0.21*** 0.26*** 0.21*** 0.13*** 0.13***

(0.037) (0.037) (0.044) (0.039) (0.040) (0.035)
∆Mutual Fund Holdings 0.99*** 0.64*** 1.02*** 0.88*** 0.21*** 0.20***

(0.091) (0.075) (0.127) (0.099) (0.038) (0.039)
∆Lendable shares 0.0083 -0.20 0.24 0.21 0.25* 0.48**

(0.055) (0.126) (0.144) (0.126) (0.126) (0.210)
Log(Market Cap) -0.10*** -0.13*** -0.073*** -0.097*** 0.032*** 0.020***

(0.007) (0.009) (0.006) (0.009) (0.006) (0.006)
Book-to-market ratio -0.073*** -0.082*** -0.070*** -0.065*** -0.085*** -0.092***

(0.021) (0.023) (0.022) (0.022) (0.020) (0.022)
Past 6-month return 0.031*** 0.021*** 0.22*** 0.16*** 0.055*** 0.068***

(0.010) (0.007) (0.024) (0.020) (0.015) (0.016)
Observations 89,661 87,143 89,658 87,098 85,010 83,471
Adjusted R2 0.158 0.138 0.207 0.179 0.033 0.031
Time FE Y Y Y Y Y Y
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Table XI: Monthly portfolio returns conditioning on lender concentration

This table presents monthly returns, alphas, and lagged short ratios for portfolios calculated over the period April
2006 through December 2022. The portfolios are formed by first sorting into quintiles using the previous month’s
average daily short ratio and then sorting into terciles using the previous three months’ average lender
concentration (Markit’s LenderConcentration). All portfolios are equal weighted and are held for one month.
The last column in each panel (High - Low) shows differences between the high-concentration portfolio and the
low-concentration portfolio. Panel A presents results using raw returns of portfolios. Panel B presents results
using Fama-French four-factor alphas that account for market, size, value, and momentum factors. t-statistics are
shown in parentheses.

Panel A: Monthly portfolio returns (%)

Low Lender Mid Lender High Lender High -
Concentration Concentration Concentration Low

Short Interest:
1 (Low) 0.88 0.78 0.54 -0.34

(2.71) (2.57) (2.16) (-1.93)
2 0.82 0.82 0.49 -0.33

(2.29) (2.12) (1.27) (-2.14)
3 0.78 0.78 0.49 -0.30

(2.05) (1.90) (1.20) (-2.29)
4 0.59 0.58 0.28 -0.31

(1.46) (1.33) (0.62) (-2.67)
5 (High) 0.35 0.39 0.42 0.07

(0.70) (0.81) (0.84) (0.53)

Panel B: Monthly portfolio Fama-French 4-factor alphas (%)

Low Lender Mid Lender High Lender High -
Concentration Concentration Concentration Low

Short Interest:
1 (Low) 0.29 0.33 0.20 -0.09

(2.80) (2.46) (1.33) (-0.65)
2 0.12 0.16 -0.13 -0.25

(1.56) (1.57) (-0.82) (-1.69)
3 0.06 0.09 -0.17 -0.24

(0.98) (1.19) (-1.63) (-2.01)
4 -0.15 -0.16 -0.46 -0.31

(-2.07) (-2.19) (-4.65) (-3.14)
5 (High) -0.47 -0.39 -0.37 0.10

(-3.09) (-3.66) (-2.94) (0.74)
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Table A1: Determinants of position-level securities lending

This table shows the determinants of the fraction of a mutual fund’s stock holding that is on loan. If a position is
not on loan, the dependent variable is set to zero. The observations are at the fund–stock–quarter level. The
sample contains all domestic equity funds’ stock holdings between 2019Q3 and 2022Q2. In column (4), only stocks
with a lending fee greater than 100 basis points are included. In column (5), only stocks with a utilization ratio
greater than 50 percent are included. The first three explanatory variables are binary indicators. Standard errors
are double-clustered at the stock level and the fund level, and are shown in parentheses. ***, **, and * represent
result significant at 1%, 5%, and 10% level, respectively.

Dependent variable: Fraction of position value on loan
Sample Full sample Fee Utilization

>100bps >50%
(1) (2) (3) (4) (5)

Same fund lent out the stock last quarter 0.268∗∗∗ 0.230∗∗∗ 0.238∗∗∗ 0.250∗∗∗ 0.260∗∗∗

(0.007) (0.006) (0.006) (0.013) (0.012)

Same fund held the stock but not lent last quarter -0.0110∗∗∗ -0.0127∗∗∗ -0.00930∗∗∗ -0.0991∗∗∗ -0.195∗∗∗

(0.001) (0.001) (0.001) (0.012) (0.013)

Same fund lent out the stock two quarters ago 0.0876∗∗∗

(0.004)

Stock’s weight in fund portfolio (%) 0.000239 0.000267 0.00131∗∗∗ 0.00882 0.00551
(0.001) (0.001) (0.000) (0.006) (0.007)

Percentage ownership fund holds in the company -0.0148∗∗∗ -0.0158∗∗∗ -0.0116∗∗∗ -0.0250∗∗∗ -0.0264∗∗∗

(0.002) (0.002) (0.002) (0.005) (0.006)

Stock’s style distance to fund average style -0.000137 -0.0000469 -0.000322 0.000744 -0.00100
(0.000) (0.000) (0.000) (0.002) (0.002)

Past 12-month fund return -0.0225∗∗ -0.0163∗∗ -0.197∗∗∗ -0.169∗∗∗

(0.009) (0.008) (0.065) (0.064)

Ln(Fund TNA) 0.00161∗∗ 0.00130∗∗ 0.0136∗∗∗ 0.0136∗∗∗

(0.001) (0.001) (0.005) (0.004)

Ln(Fund family TNA) -0.00180∗∗∗ -0.00169∗∗∗ -0.00466 -0.00520∗

(0.000) (0.000) (0.003) (0.003)

Fund expense ratio -0.924∗ -0.840∗ -4.061 -5.883∗

(0.496) (0.464) (2.933) (3.038)

Fund portfolio turnover -0.000882 -0.000548 0.00528 0.00356
(0.002) (0.002) (0.014) (0.012)

D(Fund is an index fund (non-ETF)) -0.000154 -0.000208 0.0205 0.0238
(0.004) (0.004) (0.020) (0.022)

D(Fund is an ETF) 0.00248 0.00182 -0.00700 -0.0157
(0.004) (0.004) (0.022) (0.023)

Observations 6982134 6982134 6982134 281132 167087
Adjusted R2 0.385 0.392 0.421 0.423 0.383
Stock-by-quarter FE Y Y Y Y Y
Fund style-by-quarter FE Y Y NA Y Y
Fund-by-quarter FE N N Y N N
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Table A2: The effect of loan termination on securities lending market: continuous LenderExits

This table estimates the effect of the position exits of equity lenders on securities lending outcomes. The
observations are at the stock–quarter level. The sample period spans 2019Q4 and 2022Q2. The variable
LenderExits is defined as the the number of shares lent out (measured at quarter t− 1) by mutual funds that exit
its position between quarters t− 1 and t, scaled by the stock’s total number of shares on loan in quarter t− 1. All
outcome variables, LenderExits, and NonLenderExits are measured at quarter t. Other control variables are
measured at quarter t− 1. In column (6), only stock–quarters with lagged utilization ratio below 10% are
included. Standard errors are clustered at the stock level, and are shown in parentheses. ***, **, and * represent
result significant at 1%, 5%, and 10% level, respectively.

Panel A: LenderExits scaled by lagged total shares on loan

Dependent variable ∆y ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee
(1) (2) (3) (4) (5)

LenderExits -5.242∗∗∗ 0.980 -0.387∗∗ 0.247∗∗ 0.745∗∗

(0.520) (2.403) (0.184) (0.117) (0.340)

NonLenderExits -6.878∗∗∗ 1.208 0.0850 0.00661 0.569∗∗∗

(0.346) (0.976) (0.101) (0.057) (0.200)

Mutual fund ownership 5.325∗∗∗ -9.780∗∗∗ -0.468∗∗∗ -0.131∗∗∗ -0.113
(0.473) (0.966) (0.114) (0.034) (0.104)

Ownership by index funds -10.41∗∗∗ -15.82 -0.00632 1.436∗∗∗ 1.730
(3.177) (10.515) (1.343) (0.462) (1.690)

Ownership by ETFs 7.708∗∗∗ -9.281∗∗∗ -0.254 -0.761∗∗∗ -1.033∗∗

(0.914) (2.714) (0.331) (0.119) (0.425)

Log(Market Cap) 0.290∗∗∗ -1.319∗∗∗ 0.000806 -0.0386∗∗∗ -0.0607∗∗∗

(0.017) (0.074) (0.005) (0.003) (0.011)

Book-to-market ratio -0.0198 -1.258∗∗∗ -0.0240 -0.00512 0.0770∗

(0.033) (0.192) (0.016) (0.010) (0.046)

Gross profitability 0.146∗ -2.688∗∗∗ 0.0311 -0.0617∗∗∗ -0.0519
(0.076) (0.482) (0.039) (0.023) (0.081)

Past 6-month return 0.222∗∗∗ -3.845∗∗∗ -0.0808∗∗ -0.202∗∗∗ -0.527∗∗∗

(0.056) (0.288) (0.033) (0.018) (0.073)

Monthly stock turnover 0.156∗∗ 7.526∗∗∗ -0.135∗∗∗ 0.190∗∗∗ 0.344∗∗∗

(0.065) (0.385) (0.045) (0.027) (0.122)

Bid-ask spread -20.36∗∗∗ 115.5∗∗∗ -1.107 6.639∗∗∗ 24.27∗∗∗

(2.014) (25.427) (0.873) (1.177) (4.107)

Change in lendable shares 0.0149 0.146∗∗∗ 0.00682∗∗∗ 0.00730
(0.027) (0.007) (0.002) (0.006)

Observations 36077 36045 36077 36077 36077
Adjusted R2 0.158 0.176 0.091 0.120 0.221
Control for lagged y Y Y Y Y Y
Time FE Y Y Y Y Y
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Table A2: The effect of loan termination on securities lending market: continuous LenderExits
(continued)

Panel B: LenderExits scaled by lagged total shares outstanding

Dependent variable ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee
(1) (2) (3) (4) (5)

LenderExits (scaled by shares outstanding) -0.230∗∗∗ -0.140 -0.164∗∗ 0.0244∗∗∗ 0.121∗∗∗

(0.087) (0.123) (0.075) (0.008) (0.033)

NonLenderExits -7.257∗∗∗ -0.00626 0.0627 0.0234 0.775
(0.342) (1.054) (0.101) (0.058) (0.533)

Mutual fund ownership 0.595∗∗∗ -3.323∗∗∗ -0.450∗∗∗ 0.0958∗∗∗ 0.231
(0.208) (0.511) (0.114) (0.027) (0.288)

Ownership by index funds -21.14∗∗∗ -3.313 -0.288 0.428 -3.844
(2.627) (8.458) (1.340) (0.453) (5.070)

Ownership by ETFs -0.877 -2.157 -0.199 -0.0811 2.166∗

(0.679) (2.035) (0.331) (0.110) (1.132)

Log(Market Cap) 0.0977∗∗∗ -0.121∗∗ 0.00272 0.00469∗ 0.0815∗∗∗

(0.009) (0.054) (0.005) (0.003) (0.022)

Book-to-market ratio -0.184∗∗∗ -0.0942 -0.0255 0.0511∗∗∗ 0.270∗∗∗

(0.030) (0.125) (0.016) (0.009) (0.057)

Gross profitability -0.169∗∗ -0.509∗ 0.0365 0.0459∗∗ 0.308
(0.072) (0.304) (0.039) (0.019) (0.174)

Past 6-month return 0.293∗∗∗ -2.525∗∗∗ -0.0774∗∗ -0.185∗∗∗ -0.594∗∗∗

(0.058) (0.283) (0.033) (0.018) (0.170)

Monthly stock turnover 0.105 1.963∗∗∗ -0.126∗∗∗ -0.143∗∗∗ -1.368∗∗∗

(0.068) (0.329) (0.045) (0.024) (0.294)

Bid-ask spread -5.285∗∗∗ -48.16∗∗ -0.858 2.543∗∗ 8.592
(1.704) (23.442) (0.877) (1.030) (6.583)

Change in lendable shares -0.0753∗∗∗ 0.146∗∗∗ 0.00442∗∗∗ 0.00306
(0.029) (0.007) (0.002) (0.009)

Observations 36077 36045 36077 36077 36077
Adjusted R2 0.105 0.024 0.092 0.030 0.050
Time FE Y Y Y Y Y
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Table A3: The effect of lender exits on securities lending market: Instrumented by lender fund
flows

This table estimates two-stage-least-squared (2SLS) regressions, where LenderF low is used as an instrumental
variable (IV) for the continuous variable LenderExits. The variable LenderExits is defined as the the number of
shares lent out (measured at quarter t− 1) by mutual funds that exit its position between quarters t− 1 and t,
scaled by the stock’s total number of shares on loan in quarter t− 1. The variable LenderF low is measured as
weighted-average quarterly fractional flows to all mutual funds that lent their holdings of stock i, where the
weight is each fund’s on-loan shares. All outcome variables are measured as changes between quarters t− 1 and t.
Control variables (except LenderF low, LenderExits and NonLenderExits) are measured at quarter t− 1.
Standard errors are clustered at the stock level, and are shown in parentheses. ***, **, and * represent result
significant at 1%, 5%, and 10% level, respectively.

Dependent variable LenderExits ∆Supply ∆Utilization ∆ShortRatio ∆DCBS ∆Fee
(1) (2) (3) (4) (5) (6)

Fund flows to securities lenders -3.072∗∗∗

(0.303)

LenderExits ≥ 5% -5.097∗∗∗ 16.09∗∗∗ -1.222∗ 0.972∗∗∗ 2.665∗∗∗

(0.994) (5.044) (0.680) (0.263) (0.813)

NonLenderExits 0.345∗∗∗ -5.652∗∗∗ -4.354∗∗ -0.591∗∗ -0.355∗∗∗ -0.330
(0.017) (0.496) (1.976) (0.251) (0.108) (0.337)

Mutual fund ownership 0.0212 5.808∗∗∗ -10.28∗∗∗ -0.338∗∗∗ -0.151∗∗∗ -0.195∗

(0.016) (0.500) (1.001) (0.118) (0.038) (0.116)

Ownership by index funds 0.464∗∗ -8.519∗∗∗ -23.85∗∗ -2.510∗ 0.804 0.236
(0.217) (3.268) (11.168) (1.408) (0.518) (1.759)

Ownership by ETFs -0.125∗∗∗ 7.619∗∗∗ -7.219∗∗ -0.571 -0.592∗∗∗ -0.565
(0.048) (0.931) (2.875) (0.347) (0.133) (0.453)

Log(Market Cap) -0.0131∗∗∗ 0.250∗∗∗ -1.118∗∗∗ -0.000566 -0.0233∗∗∗ -0.0221
(0.001) (0.020) (0.099) (0.010) (0.005) (0.017)

Book-to-market ratio -0.00506∗ -0.0286 -1.219∗∗∗ -0.0547∗∗∗ -0.000320 0.0903∗

(0.003) (0.034) (0.192) (0.017) (0.010) (0.046)

Gross profitability -0.0277∗∗∗ 0.0672 -2.305∗∗∗ -0.0230 -0.0345 0.0203
(0.007) (0.085) (0.516) (0.044) (0.025) (0.086)

Past 6-month return -0.0520∗∗∗ -0.00372 -3.034∗∗∗ -0.0993∗∗ -0.150∗∗∗ -0.392∗∗∗

(0.005) (0.074) (0.389) (0.050) (0.023) (0.087)

Monthly stock turnover 0.0463∗∗∗ 0.344∗∗∗ 6.887∗∗∗ -0.0702 0.133∗∗∗ 0.185
(0.005) (0.081) (0.441) (0.056) (0.031) (0.130)

Bid-ask spread -1.770∗∗∗ -28.67∗∗∗ 145.4∗∗∗ -3.946∗∗∗ 8.058∗∗∗ 28.30∗∗∗

(0.178) (2.872) (27.403) (1.481) (1.237) (4.356)
Observations 36077 36077 36045 36077 36077 36077
Adjusted R2 0.094 0.116 0.144 0.018 0.068 0.193
Time FE Y Y Y Y Y Y
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