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Abstract

We study the e�ects of a positive shock in price transparency in the Brazilian OTC

equity lending market. Before March 1st 2011, a publicly available benchmark was

computed as the average loan fee across all loan deals over the previous 15 trading

days; on March 1st 2011, this interval was reduced from 15 to three days, increas-

ing the benchmark precision and, consequentially, short-sellers' predictive power over

current (unobserved) loan fees. Using di�erence-in-di�erences analysis, we show that

this change resulted in lower loan fees, with stronger e�ects for short-sellers with higher

search costs. Our results are consistent with the theoretical predictions in Du�e, Dwor-

czak, and Zhu (2017) and can be of interest to regulators�few countries have publicly

available loan fee benchmarks.
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1 Introduction

Over-the-counter (OTC) markets are opaque to its participants. In the case of equity lend-

ing, market opacity allows lenders to act as local monopolists and charge higher loan fees

from short-sellers.1 High loan fees are undesirable since they cause stock overpricing and

reduce stock price e�ciency.2 Du�e, Dworczak, and Zhu (2017) theoretically shows that

benchmarks can reduce opacity and, as such, equilibrium prices in OTC markets. In this pa-

per, we empirically assess this theoretical prediction in the context of an OTC equity lending

market. We study the e�ects of a loan fee benchmark on a number of variables such as loan

fee level, loan fee intraday dispersion, price discrimination across di�erent short-sellers, and

short-selling activity.

Our empirical analysis takes advantage of a dataset that contains all transactions closed

in the Brazilian equity lending market from January 2008 to July 2011, the same dataset

used by Chague, De-Losso, Genaro, and Giovannetti (2017). The Brazilian equity lending

market is also OTC as in other countries, but all loan contracts must be registered by the

brokers at a centralized platform maintained by the Brazilian stock exchange (B3, previously

BM&FBovespa, hereinafter the �Exchange�)�the Exchange acts as a clearing platform and

as a central counterparty in the equity lending market. Hence, although short-sellers face an

opaque lending market in Brazil as in other countries, the Exchange has access to market-

wide data.

In an e�ort to improve price transparency in the equity lending market, on March 1st

2004, the Exchange began publicly reporting on a daily basis a loan fee benchmark for each

stock. The benchmark was the average loan fee across all loan deals over the previous 15

days. On March 1st 2011, the Exchange improved the benchmark's precision by shortening

1This is shown theoretically by Du�e, Garleanu, and Pedersen (2002) and empirically by Kolasinski,
Reed, and Ringgenberg (2013) and Chague, De-Losso, Genaro, and Giovannetti (2017).

2For stock overpricing see, for instance, Danielsen and Sorescu (2001), Jones and Lamont (2002), Nagel
(2005), Chang, Cheng, and Yu (2007), Stambaugh, Yu, and Yuan (2012) and Blocher, Reed, and Van Wesep
(2013). For price e�ciency see, for instance, Asquith, Pathak, and Ritter (2005), Nagel (2005), Cao, Dhaliwal,
Kolasinski, and Reed (2007), Sa� and Sigurdsson (2011), Engelberg, Reed, and Ringgenberg (2012) and
Boehmer and Wu (2013).
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the interval from 15 to three days. This change was announced by the Exchange on February

23rd 2011 along with the following statement: �. . . the purpose of this change is to make the

securities lending service ever more transparent, in order to attract more securities lenders

and borrowers and to meet the demand of institutional investors.�

Reducing the moving-average window from 15 to three days increased the benchmark

precision (loan fees can change fast, as we show) and, consequentially, short-sellers' predictive

power over current (unobserved) loan fees. That is, there occurred a positive shock in price

transparency for short-sellers in the equity lending market. We study the e�ects of this

shock. Our main �ndings are the following.

First, the benchmark change reduced average loan fees. We run deal-level panel regres-

sions around the benchmark change and �nd a statistically and economically signi�cant

reduction of 0.27 (stock-speci�c) standard deviation in loan fees after the new benchmark

was introduced. We include as controls a time-trend and a series of variables that cap-

ture potential shifts in borrowing demand. The results are also robust to the inclusion of

investor-stock �xed-e�ects. That is, the benchmark change reduced the loan fee paid by a

given short-seller when borrowing a given stock.

Second, in a di�erence-in-di�erences analysis, we show that short-sellers with higher

search costs bene�ted the most from the increased price transparency. Individuals presented

a loan fee reduction 119% greater than institutions, and infrequent short-sellers presented

a loan fee reduction 104% greater than frequent short-sellers. This di�erence is the same if

we proxy search costs by the lack of good connections in the equity lending market using

the investor-stock-day borrower connection (BC) variable of Chague, De-Losso, Genaro, and

Giovannetti (2017).3

Third, we document a reduction in the intraday loan fee dispersion across all loan deals

for the same stock. We measure intraday loan fee dispersion in three di�erent ways: i) the

3The BC variable is a non-linear combination of �ve di�erent pieces of information: i) number of borrower-
dealer connections, ii) intensity of each borrower-dealer connection, iii) number of dealer-lender connections,
iv) the intensity of each dealer-lender connection, v) the market-share of each lender in the stock.
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standard-deviation; ii) the 90th-10th percentile range; and iii) the 95th-5th percentile range

of the loan fees across all loan deals for the same stock on the same day. In stock-day panel

regressions with the full set of controls and stock �xed-e�ects, we �nd a statistically relevant

and economically large reduction in dispersion after the new benchmark is introduced: 17.4%,

28.8%, and 29.6%, respectively, for the standard-deviation, the 90th-10th range, and the

95th-5th range.

Fourth, we focus on loan deals closed within a single brokerage house (the one with,

by far, the greatest number of distinct short-sellers) to provide further evidence that short-

sellers with higher search costs were specially bene�ted by the benchmark change. Chague,

De-Losso, Genaro, and Giovannetti (2017) report that short-sellers with higher search costs

pay higher loan fees for the same stock on the same day within this top broker. That is,

there is price discrimination within this top broker across di�erent short-sellers. In turn, we

show that the price discrimination disappears after the benchmark change.

Fifth, we assess the impact of the benchmark change on di�erent equity lenders. Equity

lenders vary substantially with respect to their market power in our sample. While some

lenders are occasional lenders and have low market shares, others are responsible for a large

fraction of the lending supply for some stocks. Therefore, large lenders should be relatively

better informed about loan fees and have greater bargaining power in an opaque lending

market (Du�e, Garleanu, and Pedersen, 2002 and Du�e, Gârleanu, and Pedersen, 2005).

As such, large lenders were likely in a better position to in�uence prices before the benchmark

improvement and should have been more a�ected by the change. Consistent with this, we

�nd that lenders with higher market shares were the ones who su�ered larger reductions in

their loan fees.

Finally, we evaluate the overall e�ect of the benchmark change on the number and size

of loan deals. In principle, some investors could stop lending their stocks as a result of the

lower loan fees, what could negatively a�ect the loan quantity in equilibrium. However, we

�nd that the number of loan deals increased by 0.257 (stock-speci�c) standard deviation and
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the average volume of the loan deal by 0.255 standard deviation.

Our main results are based on regressions using a two-month window around the bench-

mark change. To alleviate concerns that these results are spurious or related to some un-

speci�ed calendar seasonality, we perform 24 placebo regressions using the two years before

the benchmark change. In the �rst placebo regression we run our baseline regression using

all loan deals closed from December 2008 to January 2009, that is, as if it had occurred a

benchmark change on January 1st 2009; in the second placebo regression we set the �ctitious

benchmark change on February 1st 2009; and so on. We �nd insigni�cant results in 23 out of

the 24 placebo regressions and the only result statistically signi�cant has the opposite sign.

We contribute to the debate among regulators and practitioners about the consequences

of improving transparency in �nancial markets, as incentivized by the 2010 Dodd-Frank

Wall Street Reform and Consumer Protection Act. In principle, more transparency may not

necessarily improve overall market conditions. In the speci�c case of equity lending, more

transparency reduces lenders' pro�ts through lower loan fees, what could discourage their

lending activity (see Evans, Ferreira, and Porras Prado, 2017, and Huszár and Prado, 2019).

Our �ndings, however, indicate that the new benchmark had the desired impact as it reduced

loan fees and loan fee dispersion and, at the same time, increased the number of loan deals

and the average loan deal volume.

We speci�cally contribute to the literature that discusses the e�ects of benchmarks on

search costs in OTC markets. Du�e, Dworczak, and Zhu (2017) provide a theoretical frame-

work to discuss the implications of introducing a benchmark for price transparency in OTC

markets. Using a natural set of assumptions, they conclude that the introduction of bench-

marks can be welfare improving and reduce overall search costs by improving matching

e�ciency, driving high-cost dealers out of the market, and encouraging the entry of new

borrowers. Moreover, Du�e, Garleanu, and Pedersen (2002) show that higher search costs

in the equity markets should result in higher loan fees. Our empirical �ndings are consistent

with both theoretical models, as the new benchmark resulted in lower loan fees by reducing
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search costs through improved price transparency.

The available empirical evidence on the role of benchmarks in OTC markets concentrate

on the bonds market. Bessembinder, Maxwell, and Venkataraman (2006) use transaction

data from some institutions (insurance companies) in the American corporate bonds market

to study the impact of the publication on July 1, 2002, by the National Association of Secu-

rities Dealers, of a report containing the most recent transactions through its trade reporting

and compliance engine (TRACE). The authors �nd that the new information in TRACE in-

creased price transparency, resulting in large reduction of 50% in trade executions costs for

bonds eligible for TRACE reporting. Goldstein, Hotchkiss, and Sirri (2006) use a controlled

experiment to study the impact of the publication of the TRACE report�they match 90

BBB-rated actively traded corporate bonds to another 90 with similar characteristics that

were not initially included in the report�and �nd that the added transparency reduced the

quoted spreads. Using a complete record of all secondary trades from January 2003 and

January 2005, Edwards, Harris, and Piwowar (2007) �nd that transaction costs fall when

the TRACE system starts reporting the bond. Using an extended dataset that contains the

entire corporate bond market, Asquith, Covert, and Pathak (2013) extend the �ndings to

smaller issue size bonds and high-yield bonds. To the best of our knowledge, this is the �rst

study about the e�ects of benchmarks in OTC equity lending markets.

Overall, our �ndings suggest that benchmarks are bene�cial to equity lending markets.

Surprisingly, only few equity lending markets in the world have some version of a loan fee

benchmark. We collected the institutional characteristics of the most important equity lend-

ing markets around the world. Out of eighteen exchanges, only the ones in India, Singapore,

and Taiwan have public information about loan fees. Moreover, in thirteen countries the

lending transactions have to be registered within their �nancial market infrastructure, which

suggests that a loan fee benchmark could be easily implemented.

The remainder of the paper is organized as follows. Section 2 describes our dataset and

present some basic statistics concerning short-selling in Brazil. Section 3 presents our main
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empirical analyses. Section 4 presents robustness and placebo exercises. Section 5 evaluates

the existence of loan fee benchmarks in other countries. Section 6 concludes.

2 Stock lending in Brazil and the benchmark change

The securities lending market in Brazil occurs OTC. However, every lending transaction

must be registered in the Exchange, which acts as the central counterparty to all lending

transactions. This contrasts with other lending markets, which are decentralized and data

about lending deals are only partially available. During 2011, more than US$ 400 billion were

loaned in over 1.4 million transactions, corresponding to one-third of the Brazilian market's

total capitalization. In that year, 290 di�erent stocks were traded in the lending market. In

Appendix A.1 we give further details of the Brazilian equity lending market.

The �rst equity lending transactions in Brazil occurred in the 1970's. At that time,

deals were closed between borrowers and lenders without any regulations. Only in 1996 the

Exchange began to act as the central counterparty in this market. Despite that, loan deals

continued to occur over-the-counter with virtually no transparency to market participants.

In the years that followed, the Exchange acted to improve market transparency. On

March 1st, 2004, a stock-level loan fee benchmark began to be publicly reported on a daily

basis. The benchmark was computed as a moving average of the �daily loan fee� over the

last 15 days. That is, the benchmark for stock s available for short-sellers on day t was the

simple average of Fees,t−1, Fees,t−2, ..., and Fees,t−15, where Fees,t−j, the daily loan fee, is

the volume-weighted average loan fee paid by short-sellers across all loan deals of stock s on

day t− j.

On March 1st, 2011, the interval used to compute the benchmark was reduced from 15

to three trading days in order to increase its precision. That is, the benchmark for stock

s available for short-sellers on day t began to be the simple average of Fees,t−1, Fees,t−2,

and Fees,t−3. At the time, the Exchange released a statement explaining why it decided to
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change the benchmark. According to the Exchange (see Appendix A.2), �. . . the purpose of

this change is to make the securities lending service ever more transparent, in order to attract

more securities lenders and borrowers and to meet the demand of institutional investors�.

Since our dataset begins in 2008, we cannot study the impact of the introduction of the

benchmark in 2004. We focus our analysis on the benchmark change that occurred in 2011.

As we show, this simple change in the moving-average window from 15 to three days was able

to increase price transparency and to impact a number of relevant variables in the equity

lending market.

2.1 Dataset

Our dataset is the same one used by Chague, De-Losso, Genaro, and Giovannetti (2017). It

contains all the loan deals closed on the 55 most liquid stocks of the Brazilian stock market

from January 2008 to July 2011, along with information about the loan quantity, loan fee,

and unique (anonymous) identi�cations of borrowers, lenders, and brokers. We also observe

the type of the investor�institution or individual. In our main analysis, we focus on one

month before and one month after the benchmark change of March 1st, 2011.

Among the 55 stocks used in Chague, De-Losso, Genaro, and Giovannetti (2017), we

select the 30 stocks for which there was no payment of dividends of the type �Interests on

equity� between February and March 2011. The reason is that these dividend payments

temporarily distort loan fees as follows. According to a Brazilian law (which was latter

changed in August 2014), the tax treatment of �interest on equity� was di�erent for di�erent

investors: individual investors had to pay a tax rate of 15%; in turn, �nancial institutions

were exempt. As a result, on days around the ex-date of interest on equity a tax arbitrage

trade between individuals and �nancial institutions used to occur: (i) individuals lent shares

to �nancial institutions at a higher loan fee; (ii) �nancial institutions received the interest on

equity, paying no taxes; (iii) �nancial institutions transferred to individuals the net value (i.e.,

excluding taxes) that individuals would receive from interest on equity; and (iv) individuals
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then received a higher loan fee, while �nancial institutions pro�ted by 15% of the interest

on equity minus the loan fee. Since loan fees from these arbitrage deals are arti�cially high,

we do not consider the stocks that had such an event in February and March 2011.

In sum, our main sample consists of all 51,411 loan deals closed on 30 stocks between

February and March 2011 (by 32,391 distinct short-sellers; 28,698 individuals and 3,693

institutions). Table 1 presents some descriptive statistics. The stocks with the lowest market

capitalization in our sample are worth US$ 1.9 billion in January 2011 (BTOW3, the online

retail company B2W, and GOLL4, the airline Gol). The largest one is worth US$ 36.2

billions (AMBV4, the brewing company Ambev). As a �rst-pass indication of the benchmark

e�ect, the table presents the number of loan deals and average loan fee for each stock before

(February) and after (March) the benchmark change. For 19 out of the 30 stocks, we observe

an increase in the number of loan deals from February to March; across all 30 stocks, the

average increase in the number of loan deals was 5%. Moreover, for 20 out of the 30 stocks

we observe a decrease in the average loan fee from February to March; across all 30 stocks,

the average loan fee fall was 10%.

[Table 1 about here]

3 The e�ects of the benchmark change

In this section we �rst show that the benchmark change increased price transparency in the

equity lending market by providing all short-sellers with a better prediction of current loan

fees. We then study the consequences of this change on the loan fee level, loan fee intraday

dispersion, price discrimination across di�erent short-sellers, and short-selling activity.
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3.1 The benchmark change increased price transparency

We �rst show that the 2011 benchmark change did improve the ability of short-sellers to

predict current loan fees. Moving from 15 to three days was particularly informative for

periods of rapid swings in loan fees, which usually occur when short-selling activity is higher.

Short-selling is in general a short-horizon investment strategy (according to Chague, De-

Losso, and Giovannetti, 2019, the median duration of a shorting deal in Brazil is 12 trading

days) and loan fees do change fast.

To assess the di�erences among the two benchmarks, we reconstruct them using our

dataset and compare both with the actual daily average loan fee. We also compute the error

incurred in using both benchmarks to predict current loan fees and accumulate the absolute

error over time. As a �rst visual analysis, we arbitrarily focus on four di�erent stocks over

the six month period prior to the implementation of the new benchmark. As �gure 2 shows,

the three-day benchmark clearly provides a more accurate prediction of the current loan fee

in periods when the loan fee is more volatile.

[Figure 2 about here]

We next measure the informational gain produced by the benchmark change using the

complete dataset (all 30 socks from January 2008 to July 2011). We use the benchmark for

stock s available on day t as the predictor for the (value- and equal-weighted) average loan fee

of stock s on day t. We note that this is the only prediction model available for short-sellers:

since they do not observe the daily average loan fee, they are not able to run regressions of this

variable on the benchmark (and, possibly, its lags) to estimate more elaborated prediction

models. We compute both the mean square error (MSE) and the mean absolute error (MAE)

under the 15- and the three-day benchmarks. Considering the daily value-weighted average

loan fee as the predicted variable, the MSE under the three-day benchmark is 65% of the one

under the 15-day benchmark, and the MAE under the three-day benchmark is 84% of the
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one under the 15-day benchmark. Considering the daily equal-weighted average loan fee as

the predicted variable, these ratios are 66% and 89%, respectively. That is, the benchmark

change did improve the ability of short-sellers to predict current loan fees, increasing price

transparency in the equity lending market.

3.2 The benchmark change reduced loan fees

Has the greater price transparency reduced loan fees? As a �rst visual analysis, we plot the

daily market-wide average loan fee during the two months around the benchmark change.

To obtain a market-wide average loan fee we do as follows. For each stock s and day t we

�rst compute
(
feei

)
s,t
, the (equal- or volume-weighted) daily average of loan fees considering

all loan deals of stock s on day t. We then compute std
(
feei

)
s,t

by standardizing
(
feei

)
s,t

within each stock. Finally, for each day, we compute both the average and the median across

all stocks of std
(
feei

)
s,t
. We end up with four time-series: (i) the cross-stocks average

computed using equal-weighted daily averages; (ii) the cross-stocks median computed using

equal-weighted daily averages; (iii) the cross-stocks average computed using volume-weighted

daily averages; (iv) the cross-stocks median computed using volume-weighted daily averages.

Figure 3 presents the evolution of these four measures in February and March of 2011, with

day zero being March 1st 2011. The market-wide loan fee dynamics suggests that loan fees

were reduced after the new benchmark was introduced.

[Figure 3 about here]

To formally test whether loan fees were reduced after the benchmark change, we run the

following deal-level panel regression using all 51,411 loan deals closed in February and March

of 2011,

Feei,s,t,k = β1Aftert + β2t+ β′3Xs,t + γk,s + εi,s,t,k (1)
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where Feei,s,t,k is the standardized (within stock) loan fee of deal i of stock s closed on day t

by short-seller k, Aftert is a dummy variable that equals one from March 1st 2011 onward,

t is a linear time trend, γk,s are investor-stock �xed-e�ects, and Xs,t are control variables

related to stock s on day t. The controls are variables used by the literature to capture shifts

in the short-selling demand (see Kolasinski, Reed, and Ringgenberg, 2013): Past return, a

short-term stock returns over the last the 15 days; Past volatility, the standard deviation

of daily stock returns computed using the last 15 days, Bollinger Up, a dummy variable

that is one if the stock price is above its 10-day moving average by more than two standard

deviations; and Bollinger Down, a dummy variable that is one if the stock price is below

its 10-day moving average by more than two standard deviations.4 Variables in Xs,t are

backward-looking and, as such, should not fully capture changes in short-selling demand.

Hence, to further ensure that market conditions do not change much, we focus our analysis

on one month before and one month after the benchmark change�on a robustness section,

we reduce even further this time window. Table 2 presents the descriptive statistics of all

variables used in the regressions.

[Table 2 about here]

Table 3 presents the estimates of equation 1. The parameter of interest is β1; it captures

the e�ect of the new benchmark on the market-wide average loan fee. According to column

(2), which includes all the control variables but no �xed-e�ects, the average loan fee level

was reduced by 0.267 (stock-speci�c) standard deviation after the benchmark change. The

estimates in column (4), which includes stock �xed-e�ects, do not change much in part

because the loan fee is already standardized within stock. Finally, in column (6), which

includes investor-stock �xed-e�ects, we conclude that the average loan fee level was reduced

4The Bollinger band strategy is commonly-used technical indicator that prescribes going short and long
when a stock price is respectively above or below its 10-day moving average by more than two standard
deviations.
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in 0.252 standard error after the benchmark change. That is, the loan fee paid by a given

short-seller to borrow a given stock decreased by 0.252 standard deviation with the new

benchmark.

[Table 3 about here]

3.3 Di�erence-in-di�erences: loan fee reduction was greater for

short-sellers with higher search costs

Di�erent short-sellers should be a�ected di�erently by the increased price transparency.

For instance, those for which �shopping around� for better fees was more costly should

bene�t more from the new benchmark. We test this hypothesis by performing a di�erence-

in-di�erences analysis to see how the benchmark change a�ected di�erently the groups of

borrowers with high and low search costs.

Chague, De-Losso, Genaro, and Giovannetti (2017) show that short-sellers vary a lot with

respect to how well-connected they are in the equity lending market. Short-sellers are well-

connected if they closed many loan deals with di�erent brokers, and these broker, in turn,

closed many deals with important lenders. In contrast, short-sellers are poorly connected if

they closed only few deals in the recent past with one broker, and this broker, additionally, is

not very active in the equity lending market. Using observed connectedness as an investor-

speci�c measure of search costs, Chague, De-Losso, Genaro, and Giovannetti (2017) show

that poorly connected short-sellers who have higher search costs end up paying signi�cantly

higher loan fees.

Following this literature, we measure short-seller connections in three di�erent ways.

First, we use the same network-based variable proposed by Chague, De-Losso, Genaro, and

Giovannetti (2017), the so-called BC (Borrower Connection). BC is stock-day-borrower
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speci�c; a high value of BC means that the short-seller is well-connected to brokers that

are well-connected to active lenders, and is computed using our data set since 2009 (see

Chague, De-Losso, Genaro, and Giovannetti, 2017, for more details how it is constructed).

Second, we use #Deals, the total number of loan deals that the short-seller has made since

2009; the larger the total number of deals, the better connected should be the short-seller.

Finally, we say that the investor is poorly connected if she is a retail investor; otherwise, if

the short-seller is an institution, we say it is well-connected.

There is a total of 4,462 di�erent short-sellers in the period between February and March

2011. We use our connection measures to separate them into a group of poorly connected

short-sellers (the treatment group) and a group of well connected short-sellers (the control

group). For the BC and #Deals measures, we rank investors and split them around the

median value to assign them into the groups; for the investor type measure, we simply follow

the classi�cation (there are 3,750 individuals and 712 institutions). Table 2 presents the

descriptive statistics of BC and #Deals.

We then run the following panel regression,

Feei,s,t,k = β1Aftert + β2t+ β3Ψk + β4Ψk × Aftert + β5Ψk × t+ β′6Xs,t + γs + εi,s,t,k (2)

where, as before, Feei,s,t,k is the standardized (within stock) loan fee of deal i of stock s

closed on day t by short-seller k, Aftert is a dummy variable that equals one from March 1st

2011 onward, t is a linear time trend, γs are stock �xed-e�ects, andXs,t are the same control

variables related to stock s on day t described above. Ψk is a dummy variable that indicates

whether short-seller k is in the poorly connected group. To account for the existence of a

prior trend a�ecting di�erently both groups, we include an interaction of the time trend t

and Ψ . The parameter of interest is β4; if poorly connected short-sellers bene�t more from

the increase transparency, we should �nd a negative estimate.
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To mitigate concerns of biased standard errors that are typical in di�erence-in-di�erence

designs (see Bertrand, Du�o, and Mullainathan, 2004, for a detailed discussion), we cluster

standard errors at the highest level (the stock level) to account for both serial correlation

and heteroskedasticity at the stock level. More speci�cally, we use the cluster-robust matrix

formula of Liang and Zeger (1986) with an adjustment for small samples that improves

the size of the test as shown by Brewer, Crossley, and Joyce (2018). Because the number

of clusters is not large (there are only 30 stocks), we also compute bootstrapped standard

errors as these were shown to have good properties when the number of clusters is small

(see Cameron, Gelbach, and Miller, 2008). Table 4 presents the estimates, along with the

clustered t-statistics in parenthesis and bootstrap t-statistics in brackets.

According to column (1) of table 4, the average loan fee level was reduced in −0.351

(−0.351 = −0.194− 0.157 ) standard error after the benchmark change for the short-sellers

with BC below the median. This e�ect is 81% greater than the e�ect for the short-sellers

with BC above the median, which is equal to −0.194 (0.81 = 0.351/0.194 − 1). According

to column (2), the average loan fee level was reduced in −0.447 (−0.447 = −0.204 − 0.243

) standard error after the benchmark change for retail short-sellers. This e�ect is 119%

greater than the e�ect for institutions, which is equal to −0.204 (1.19 = 0.447/0.204 − 1).

Finally, according to column (3), the average loan fee level was reduced in −0.438 (−0.363 =

−0.178 − 0.185 ) standard error after the benchmark change for infrequent short-sellers.

This e�ect is 104% greater than the e�ect for frequent short-sellers, which is equal to −0.178

(1.04 = 0.363/0.178− 1).

[Tables 4 about here]

3.4 The benchmark change reduced loan fee dispersion

Opacity in the equity lending market leads to loan fee dispersion (Du�e, Garleanu, and

Pedersen, 2002, Kolasinski, Reed, and Ringgenberg, 2013 and Chague, De-Losso, Genaro,
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and Giovannetti, 2017). Hence, if the new benchmark reduced opacity, we should observe

a reduction in loan fee dispersion. To evaluate this, we compute three measures of loan fee

dispersion: (i) the standard deviation across loan fees (in % per year) on all deals closed on

each stock-day and the loan fee range across all loan deals for each stock-day, considering

(ii) the 90th and the 10th percentiles, and (iii) the 95th and the 5th percentiles. We then

run stock-day panel regressions

Dispersions,t = β1Aftert + β2t+ β3Xs,t + γs + εs,t (3)

where Dispersions,t is one of the three measures of dispersion, Aftert is a dummy variable

that equals one from March 1st 2011 onward, t is a linear time trend, γs are stock �xed-e�ects,

and Xs,t are control variables related to stock s on day t.

Table 5 presents the results. According to column (2), the daily standard deviation was

reduced in −0.182 percentage points, what represents a reduction of 17.4% compared to

the constant (17.4% = 0.182/1.046 ). According to column (4), the intraday 90-10 loan

fee range was reduced in −0.509 percentage points, what represents a reduction of 28.8%

compared to the constant (28.8% = 0.509/1.765). According to column (5), the intraday

95-05 loan fee range was reduced in −0.658 percentage points, what represents a reduction

of 29.6% compared to the constant (29.6% = 0.658/2.221). The results are consistent with

the hypothesis that the new benchmark reduced the opacity in the equity lending market.

[Table 5 about here]

3.5 The benchmark change reduced price discrimination

Chague, De-Losso, Genaro, and Giovannetti (2017), in their section 5.5, report that well-

connected short-sellers pay lower loan fees for the same stock on the same day, even when

the authors focus only on deals closed within brokerage houses (they focus on the largest
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one in terms of number of loan deals, which has a large number distinct short-sellers as

clients). That is, well-connected short-sellers are consistently o�ered within this top broker

signi�cantly lower loan fee, possibly due to their greater bargaining power. Consistent with

the new benchmark bene�ting poorly connected short-sellers, we now show that the loan

fees paid by poorly connected short-sellers (within the top broker, for the same stock, on

the same day) are indeed signi�cantly higher before the new benchmark compared to the

loan fees paid by well-connected short-sellers, as shown by Chague, De-Losso, Genaro, and

Giovannetti (2017), but such a di�erence disappears after the new benchmark is introduced.

Figure 4 presents the number of distinct short-sellers within each broker between February

and March 2011. The same top broker analyzed by Chague, De-Losso, Genaro, and Giovan-

netti (2017) is by far the one with the greatest number of distinct short-sellers around the

benchmark change (1,940).

Considering all deals closed within this top broker (5,915 deals in February and March

2011, 12% of the total 51,411 deals), we run two deal-by-deal panel regressions with stock-

day �xed-e�ects, where the loan fee is the dependent variable and the BC-based dummy (one

if below the median BC) is the explanatory variable (alternatively, we use as explanatory

variables a dummy for low number of deals and a dummy for individuals). The �rst regres-

sion considers all deals closed before the benchmark change (2,756 deals), while the second

regression considers all deals closed after the benchmark change (3,159). Table 6 presents

the results. According to columns 1 and 2 of Table 6, the loan fees paid by short-sellers with

below-median BC are signi�cantly higher before the new benchmark (0.193% per year), but

statistically the same after the new benchmark. Columns 2 to 6 show that this conclusion

remains the same for the alternative explanatory variables.

[Table 6 about here]
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3.6 Lenders with greater market power were more a�ected

How did the benchmark change a�ect equity lenders? To answer this question, we explore

the fact the some lenders are responsible for a large fraction of the lending supply of some

stocks, while others are small lenders with low market shares. To the extent that observed

market shares proxies for market power, lenders with high market shares should be able

to in�uence prices more easily when markets are opaque (Du�e, Gârleanu, and Pedersen,

2005). Therefore, we should expect a stronger e�ect of the improved price transparency on

the deals closed by these large lenders.

To test whether lenders with higher market shares su�ered a larger reduction in their

loan fees, we proceed as follows. There are 3,177 pairs lender-stock with at least one loan

deal before the benchmark change in February 2011, and one loan deal after the benchmark

change in March 2011. For each one of these 3,177 pairs, we compute the change in the

average loan fee from February 2011 to March 2011 as ∆Feel,s =
(
FeeMar

)
l,s
−
(
FeeFeb

)
l,s
,

where
(
FeeMar

)
l,s
is the average loan fee across all loan deals by lender l on stock s in March

2011 and
(
FeeFeb

)
l,s

is the average loan fee across all loan deals by lender l on stock s in

February 2011. For each one of these 3,177 pairs we also compute the respective share in

the lending market in January 2011 as Sharel,s =
Ql,s

Qtot,s
, where Ql,s is the number of shares

lent by lender l in January 2011 of stock s and Qtot,s is the total number of shares lent in

January 2011 of stock s. We then regress ∆Feel,s on Sharel,s, Share
2
l,s, and stock and lender

�xed-e�ects.

The distribution of the variable share across the lender-stock pairs is as follows. Among

the 3,177 lender-stock pairs who made at least one loan in February 2011 and one loan in

March 2011, 438 (14%) present share equal to zero in the January 2011 lending market,

2,117 (67%) present a positive share less or equal to 0.5%, 223 (7%) present a share between

0.5% and 1%, 283 (9%) between 1% and 5%, 71 (2%) between 5% and 10%, and 45 (1%)

above 10%. That is, there is substantial variation in Sharel,s.

Table 7 presents the regression coe�cients. Column (1) includes no �xed-e�ects, column
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(2) includes only stock �xed-e�ects, column (3) includes only lender �xed-e�ects, and column

(4) includes both types of �xed-e�ects. The qualitative conclusion is the same across all

columns: the relation between ∆Feel,s and Sharel,s is decreasing and convex. We plot

∆Feel,s as a function of Sharel,s based on the estimates of column (4) in Figure 5.

[Table 7 and Figure 5 about here]

According to Figure 5, the average loan fee change from February 2011 to March 2011

for a small lender with market share close to zero was −0.53%. In turn, the average loan fee

change for a lender of a large market share of around 10% was −0.70%. This is consistent

with the hypothesis that larger lenders were taking greater advantage of market opacity

before the new benchmark and, as such, were more a�ected by the benchmark change.

3.7 The benchmark change increased shorting activity

We now evaluate whether the benchmark change positively a�ected the quantity of loan

deals. In principle, some investors could stop lending their stocks in response to the lower

loan fees, what could negatively a�ect the loan quantity in equilibrium. This is not what we

�nd.

To evaluate the e�ect of the benchmark on the number of loan deals we computeNumDeals,

the number of loan deals for each stock-day and AvV ol, the loan deal average volume for each

stock-day. Both variables are standardized within stocks. We then estimate the stock-day

panel regressions

NumDealss,t = β1Aftert + β2t+ β′
3Xs,t + γs + εs,t (4)

AvV ols,t = β1Aftert + β2t+ β′
3Xs,t + γs + εs,t (5)

where all explanatory variables are the same of regression (1).
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Table 8 presents the results. According to column (2), the number of loan deals increased

by 0.253 standard deviation. According to column (4), the average volume of the loan deal

also increased by 0.259 standard deviation. We hence conclude that the new benchmark had

the desired impact: besides reducing loan fees and loan fee dispersion, it also increased the

number of loan deals and the average loan deal volume.

[Tables 8 about here]

3.8 Brokerage fees did not change

In this section we take a closer look at the brokerage fees paid by short-sellers�all our results

until now considered only loan fees net of brokerage fees. In Brazil, brokerage fees are not

regulated and are determined by each brokerage house. The fees are often a fraction of the

loan fee, and sometimes vary across client even within the same brokerage house. Moreover,

the new benchmark did not provide any information about the average brokerage fee paid

by short-sellers, nor even indirectly: the benchmark does not include the brokerage fees paid

by borrowers. Therefore, the expected e�ect of the new benchmark on brokerage fees paid

by short-sellers is unclear a priori.

Table 9 brings some descriptive statistics about the brokerage fees paid by short-sellers

before and after the new benchmark. We show both the brokerage fee in percentage per year

and the brokerage fee as a fraction of the loan fee. Overall, the numbers seem to suggest a

small increase in the average brokerage fee paid by short-sellers.

[Table 9 about here]

Next, we run panel regressions controlling for other characteristics of the loan deal to

isolate the e�ect of the change in the benchmark on brokerage fees. We run the following
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deal-level panel regression

BrokerageFeei,s,t,k,b = β1Aftert + β2t+ β′3Z + γs + γb + εi,s,t,k (6)

where BrokerageFeei,s,t,k,b is the standardized (within stock) brokerage fee paid to brokerage

house b by the short-seller of deal i of stock s closed on day t by short-seller k, Aftert is a

dummy variable that equals one from March 1st 2011 onward, t is a linear time trend, γs are

stock �xed-e�ects, and Z are control variables: the natural log of the number of shares in

deal i, and our three measures of short-sellers connectedness in the equity lending market,

namely, BC, #Deals, and a dummy variable whether the short-sellers is a retail investor.

We also include broker �xed-e�ects, γb, in the panel regressions.

Table 10 presents the results. Overall, the β1 estimates are not statistically di�erent than

zero, indicating that there was no change in brokerage fees.

[Table 10 about here]

3.9 A second benchmark change in 2014

On February 17th 2014, the Exchange implemented a second change in the loan fee bench-

mark, reducing the moving-average window even further, from three days to one day; i.e.,

from that date onwards, the Exchange began to inform to the public the last day (volume-

weighted) average of the loan fees across all loan deals for each stock. In this section, we

evaluate the 2014 benchmark change by taking advantage of the dataset used in Chague,

De-Losso, and Giovannetti (2019).5 As in our main analysis, we focus on stocks for which

there was no payment of dividends of the type �Interests on equity� around the benchmark

change (between January and March 2014) in order to have clean loan fees�we consider 61

5The dataset used in Chague, De-Losso, and Giovannetti, 2019 contains all loan contracts closed in Brazil
from January 2012 to December 2014. It comes from �Comissão de Valores Mobiliário� (CVM), the regulator
of the Brazilian market. The dataset from Chague, De-Losso, Genaro, and Giovannetti (2017), used in the
rest of the paper, comes directly from the Exchange.
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di�erent stocks.6

We �rst show that the 2014 change did not improve short-sellers' predictive power over

current loan fees with the same intensity as the 2011 change. As in section 3.1, we use both

benchmarks for stock s available on day t as predictors for the (value- and equal-weighted)

average loan fee of stock s on day t, and compare their MSE and MAE during the complete

period from January 2012 to December 2014. Considering the daily value-weighted average

loan fee as the predicted variable, the MSE under the one-day benchmark is 91% of the

one under the three-day benchmark, and the MAE under the one-day benchmark is 92%

of the one under the three-day benchmark (for the 2011 change, these ratios are 65% and

84%, respectively, as reported in section 3.1). Considering the daily equal-weighted average

loan fee as the predicted variable, the MSE under the one-day benchmark is 88% of the one

under the three-day benchmark, and the MAE under the one-day benchmark is 93% of the

one under the three-day benchmark (for the 2011 change, these ratios are 66% and 89%,

respectively, as reported in section 3.1). That is, the relative increase in price transparency

was greater in the 2011 change, when the moving-average window was reduced from 15 to

three days, than in the 2014 change, when the moving-average window was further reduced

from three days to one day.

Next, as in section 3.2, we run regression 1 using all loan deals closed from January 17th

2014 to March 17th 2014 (20 trading days before and 20 trading days after the benchmark

change), setting the dummy variable After to be one between February 17th 2014 and March

17th 2014. Table 11 presents the results. In all columns we �nd After to be signi�cantly

equal from zero. That is, we cannot claim that the further change in the benchmark sig-

ni�cantly increased price transparency and a�ected loan fees. In short, it seems that the

three-day moving average window is good enough in terms of predictive power over current

loan fees.

6These are the stocks which, besides not having payment of dividends of the type �Interests on equity�,
display lending activity everyday between January and March 2014, with at least 10 loan deals per day.
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4 Robustness and placebo exercises

4.1 Robustness: narrower windows around the benchmark change

Short-selling activity changes rapidly and the variables used to capture shifts in the short-

selling demand (short-term stock returns over the last the 15 days, returns volatility in

the last 15 days, and the Bollinger bands) should have limited control power�they are all

backward-looking. Accordingly, in principle, the narrower the window around the benchmark

change, the better the identi�cation of the benchmark e�ect (on the other hand, if the window

is too narrow, investors may not have time to learn about the new benchmark and we may

not capture its actual e�ect). In this section, we replicate our main regression (equation

1) using narrower windows around the benchmark change: 15 trading days before and 15

trading days after the change, and 10 trading days before and after the change. Overall,

results remain qualitatively the same.

Table 12 presents the results. Columns (1), (2), and (3) are estimated using all loan

deals within the 15-day window. According to column (1), which includes all the control

variables but no �xed-e�ects, the average loan fee level was reduced by 0.220 (stock-speci�c)

standard deviation after the benchmark change. According to column (2), which includes

stock �xed-e�ects, the average loan fee level was reduced by 0.225 standard deviation after the

benchmark change. According to column (3), which includes investor-stock �xed-e�ects, the

average loan fee level was reduced by 0.228 standard deviation after the benchmark change.

Columns (4), (5), and (6) are estimated using all loan deals within the 10-day window.

According to column (4), which includes all the control variables but no �xed-e�ects, the

average loan fee level was reduced by 0.149 standard deviation after the benchmark change.

According to column (5), which includes stock �xed-e�ects, the average loan fee level was

reduced by 0.141 standard deviation after the benchmark change. According to column (6),

which includes investor-stock �xed-e�ects, the average loan fee level was reduced by 0.103

standard deviation after the benchmark change.
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[Table 12 about here]

4.2 Placebo exercise

Our analysis was based on a two-month window around the benchmark change. To alleviate

concerns of spurious results, we perform our baseline analysis of section 3.1 using 24 pairs

of months before the benchmark change. We proceed as follows. We �rst run regression 1

using all loan deals closed from December 2008 to January 2009, setting the dummy variable

Aftert equal to one from January 1st 2009 onward; we then run regression 1 using all loan

deals closed from January 2009 to February 2009, setting the dummy variable Aftert equal

to one from February 1st 2009 onward; and so on.7 Table 13 presents the results; the column

names indicate the month where the �ctitious benchmark starts.

[Table 13 about here]

The e�ect of the introduction of the actual benchmark on March 1, 2011, is rather strong:

column 3 in Table 3 shows an estimate for After of −0.257, with a corresponding a t-statistic

of −4.07. In turn, there is no estimate for After in Table 13 with magnitude close to −0.257

in absolute terms; the largest one is equal to 0.175 in January 2009; and the largest t-statistic

is 1.85, also in January 2009.

5 Loan fee benchmarks in other countries

The previous results indicate that loan fee benchmarks should be bene�cial to equity lending

markets, consistent with the prediction by Du�e, Dworczak, and Zhu (2017). Surprisingly,

most countries do not have a loan fee benchmark available for its investors.

7As discussed in section 2.1, on each sub-sample we exclude stocks with �interests on equity� payments
scheduled.
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We collected information about the Financial Market Infrastructure (FMI)8 in 18 dif-

ferent countries9 to see whether there is either a publicly available benchmark or other

disclosure regarding securities lending transactions. In only three of these 18 countries (In-

dia, Singapore, and Taiwan) short-sellers have access to some version of loan fee benchmark.

Surprisingly, in 15 countries (Australia, Belgium, Finland, France, Germany, India, Ireland,

Japan, Singapore, Sweden, Switzerland, Taiwan, and the UK) at least part of the equity

lending and registration rules are standardized, de�ned and implemented by the FMI itself.

Therefore, for these countries, it would be quite feasible for the FMI to provide to the market

publicly available reference rates. Table 14 presents the details of the equity lending market

in each country.

[Table 14 about here]

6 Conclusion

In recent research Du�e, Dworczak, and Zhu (2017) show that benchmarks can provide

valuable pre-trade price transparency in OTC markets. Good benchmarks mitigate search

frictions by lowering informational asymmetry among market participants. In this paper we

study the e�ects of a benchmark improvement that occurred in the Brazilian equity lending

market in 2011. We take advantage of a very detailed dataset that comprises all loan deals

in the Brazilian market from January 2008 to July 2011.

We perform di�erent analyses to empirically assess how the loan fee benchmark change

a�ected loan fees. We �nd that the adoption of the new benchmark increased price trans-

parency, reduced loan fees, and that the e�ects were stronger for short-sellers with higher

search costs.

8Financial Market Infrastructure (FMI) refers to critically important institutions responsible for providing
clearing, settlement and recording of monetary and other �nancial transactions.

9Australia, Belgium, Finland, France, Germany, India, Ireland, Japan, Malaysia, Netherlands, New
Zealand, Singapore, South Korea, Sweden, Switzerland, Taiwan, the US, and the UK.
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Despite the potential bene�ts of loan fees benchmarks in equity lending markets, they

are in general not available around the world. Across 18 di�erent countries that we evaluate,

in only three (India, Singapore, and Taiwan) short-sellers have access to some kind of loan

fee benchmark. As such, we believe that our results may be relevant for regulators and

practitioners.
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A Appendix

A.1 Equity lending in Brazil

Trading in the equity loan market in Brazil is over-the-counter (OTC), as in the US. Unlike

the US, however, all loan contracts must be registered with B3, the exchange, the only

stock exchange in Brazil. B3 acts as a clearing platform, and as a central counterparty. It

guarantees all loan contracts and keeps track of the contract collateral. Hence, although

investors face an opaque market as in the US, researchers have access to market-wide data,

observing every single transaction.

The way the equity lending market works in Brazil is very similar to the US (the fol-

lowing information is from B3: http://www.bmfbovespa.com.br/en_us/services/securities-

lending/). Securities lenders earn a freely negotiated fee for lending securities. The fee is paid

to lenders net of income withholding tax. A borrower is required to pay both the lender's

fee and a transaction fee owed to B3. Currently, this transaction fee is charged at a rate

of 0.25% per year calculated on the loan amount, i.e., the �nancial value of the borrower's

open interest position, provided a minimum R$10.00 fee applies. Where the automatic se-

curities lending program is activated, the transaction fee is charged at 0.50% per year and

no minimum fee applies.

There are two types of standard settlement arrangements, which are related to the con-

tract term and right of early return or recall (if any), as follows:

• Returnable: For loans that include an early return option, settlement may take place

sooner than anticipated if the borrower chooses to return equivalent securities to the

lender earlier

• Returnable/recallable: For loans that include both an early return option and a recall

option, settlement may take place sooner than anticipated either because the borrower

chooses to exercise the early return option, or otherwise because the lender recalls

equivalent securities from the borrower.

30



Early return by the borrower may be executed up to 7:00 p.m and including one business

day prior to the expiration date. In this case, the borrower shall fully or partially settle the

contract by 8:00 p.m. On the expiration date of the contract or on the expiration date of

the request for early settlement by the lender, full or partial settlement shall be executed by

8:00 p.m. Early settlement by the lender follows the procedure above: for requests made up

to 9:30 a.m the borrower must execute settlement of the contract by 8:00 p.m. of T+3 from

the request date; for requests made after 9:30 a.m. the borrower must execute settlement by

8:00 p.m. of T+4 from the request date.

When a security is lent, the title and the ownership are transferred to the borrower, such

that the issuer will not be making direct payments to the lender. However, the borrower

refunds the lender (and the securities lending system is programmed to process the refund)

for payouts, at the same amounts and dates as cash distributions are paid out by the issuer.

This means that at the payment date set by the issuer, the system will credit the lender

for the payout amount (as adjusted to account for any withholding tax charges). Based on

the premise of making the lender �whole� for any corporate action event, in the case of cash

distributions (e.g., interest on capital, dividends), the lender retains right to be paid cash

in the equivalent of any payouts, as if the securities were not on loan. Where a corporate

action event a�ects the number of outstanding securities of the issuer (e.g., bonus stock

distributions, stock splits, reverse splits), the number of securities delivered to the lender at

the end of the loan will have been adjusted to account for the e�ects of the relevant corporate

action event. However, the voting rights inherent in shares on loan are not retained by a

lender; rather, they are transferred to the borrower along with the title and ownership.

At the outset of a loan, the borrower is required to post collateral for 100% of the principal

amount of the loan (value of the loaned securities) plus an amount to cover potential exposure

to future �uctuations in the market price of the security. The value of such additional

amount, called margin interval, depends on the outcome of risk assessments made by B3,

which take into account stress scenarios estimated to the relevant security. The margin

31



interval, which generally ranges between 15% and 100% of the principal, represents the

prospective price �uctuation of the security over two consecutive trading sessions. Clearing

agents admitted as participants of B3 bear co-responsibility with customer borrowers for loan

settlement. At the clearing agent's discretion, this may lead the clearing agent to require

additional collateral from a customer borrower. Before taking a loan position, the lender

must have placed the securities in custody at B3's Central Securities Depository. Similarly,

before taking a borrowing position, the borrower must have posted the required collateral

(pre-margining system). During the life of the loan, daily margin calls may be made as a

result of mark-to-market adjustments to the value of the loan. For example, if the market

price for the security rises, the borrower will be required to make an additional margin

deposit.

A di�erence with respect to the US is the way loan fees are quoted in Brazil. In the US,

the loan fee is implicitly given by the �rebate� rate when loans are cash-collateralized. The

rebate rate is the interest rate that the lender pays the borrower in exchange for holding

the cash-collateral; it is lower than the fed funds rate. The higher the di�erence between

the rebate rate and the fed funds rate, the higher the implicit loan fee. If the borrower

posts instead Treasury securities as collateral, she simply pays the lender an explicit loan

fee. Since in Brazil all loan deals are collateralized with Treasury securities, there are no

�rebate� rates and all loan deals are always negotiated in terms of explicit loan fees.

A.2 BMF&Bovespa External Communication

Below is a copy of the announcement of the change in the loan fee benchmark
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B Tables and Figures

Figure 1: Print-screen of the benchmark web-page

This �gure presents a print of the actual webpage in 2011. Stocks are divided according to the ticker's initial

letter. The �gure does not present the actual numbers, as the digital archive we used to retrieve the original

webpage (Wayback Machine, http://web.archive.org) does not contain them.
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Table 1: Descriptive statistics I

This table presents the following descriptive statistics for each stock: market capitalization (US$ billion),

number of loan deals before and after the benchmark change, and average loan fee before and after the

benchmark change. �# of pos.� is the number of positive values in the column. �# of neg.� is the number

of negative values in the column. �average� is the average value in the column.

# of loan deals average loan fee

stock mkt cap before (Feb) after (Mar) change (%) before (Feb) after (Mar) change (%)

AMBV4 36.2 1002 793 -21 0.28 0.30 8

BBDC4 34.7 2468 2689 9 0.56 0.60 7

BRAP4 6.3 354 392 11 0.39 0.28 -30

BRKM5 4.4 1246 1333 7 1.29 1.43 11

BRML3 3.8 350 609 74 3.01 2.70 -10

BTOW3 1.9 383 441 15 2.54 2.05 -19

CCRO3 12.4 522 578 11 0.90 0.71 -21

CESP6 3.6 329 311 -5 1.00 0.73 -27

CMIG4 6.2 1085 1377 27 2.02 2.53 25

CPFE3 11.9 1015 1024 1 5.95 6.29 6

CPLE6 3.2 450 278 -38 1.54 0.67 -56

CSAN3 6.5 550 674 23 0.86 0.87 2

CSNA3 24.7 894 1028 15 0.51 0.35 -31

CYRE3 4.8 1044 892 -15 2.65 1.44 -46

ELET3 14.6 579 294 -49 2.46 1.31 -47

ELET6 4.3 1184 1142 -4 5.28 6.58 25

ENBR3 3.5 63 84 33 5.22 4.69 -10

GFSA3 2.7 924 949 3 0.82 1.21 47

GGBR4 13.4 2906 2545 -12 1.60 2.65 66

GOAU4 4.3 282 182 -35 0.27 0.23 -14

GOLL4 1.9 381 368 -3 0.86 0.80 -7

JBSS3 9.6 982 979 0 12.09 6.71 -45

KLBN4 2.0 1455 1304 -10 2.10 2.00 -5

LIGT3 3.2 822 845 3 1.76 2.18 24

MRVE3 4.3 809 1044 29 6.31 4.60 -27

RDCD3 8.1 1639 1430 -13 4.69 3.50 -25

RSID3 2.2 735 1088 48 1.76 1.41 -20

SBSP3 5.7 458 476 4 3.85 2.33 -40

SUZB5 2.3 244 330 35 4.07 3.97 -2

TAMM4 2.2 350 427 22 3.00 1.98 -34

# of pos. 19 # of pos. 10

# of neg. 11 # of neg. 20

average 5 average -10
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Table 2: Descriptive statistics II

This table presents descriptive statistics of the variables in the deal-level panel regressions that use all loan

deals from February to March of 2011. Fee is the standardized (within stock) loan fee, Past return is

the stock returns over the last the 15 days, Past volatility is the standard deviation of daily stock returns

computed using the last 15 days, Bollinger Up is a dummy variable that is one if the stock price is above

its 10-day moving average by more than two standard deviations, Bollinger Down is a dummy variable that

is one if the stock price is below its 10-day moving average by more than two standard deviations. BC is

a investor-stock-day network-based measure of borrower connection BC constructed by Chague, De-Losso,

Genaro, and Giovannetti (2017), # Deals is the number of lending deals closed by the borrower since 2009.

Percentiles
mean std. dev. min. 5% 25% 50% 75% 95% max.

Fee 0.00 1.00 -4.57 -1.01 -0.42 -0.24 0.21 1.67 49.30
Past return -0.50 6.94 -22.49 -11.44 -5.50 -0.66 4.49 10.82 21.90

Past volatility 1.92 0.66 0.34 0.97 1.45 1.81 2.38 3.15 3.96
Bollinger up 0.10 0.30 0 0 0 0 0 1 1

Bollinger down 0.07 0.25 0 0 0 0 0 1 1
BC 0.50 1.14 0.00 0.00 0.00 0.09 0.46 2.51 11.44

# Deals 264.79 385.00 1 2 15 107 382 1038 1821
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Table 3: Benchmark e�ect on the loan fee level

This table presents the deal-level panel regression

Feei,s,t,k = β1Aftert + β2t+ β′
3Xs,t + γk,s + εi,s,t,k

where Feei,s,t,k is the standardized (within stock) loan fee of deal i of stock s closed on day t by short-seller

k, Aftert is a dummy variable that equals one from March 1st 2011 onward, t is a linear time trend, Xs,t

are control variables related to stock s on day t, and γk,s are investor-stock �xed-e�ects. We include the

following variables in Xs,t: i) a short-term stock returns over the last the 15 days, ii) the standard deviation

of daily stock returns computed using the last 15 days, iii) Bollinger Up, a dummy variable that is one if

the stock price is above its 10-day moving average by more than two standard deviations, and iv) Bollinger

Down, a dummy variable that is one if the stock price is below its 10-day moving average by more than two

standard deviations. We use all loan deals in the months of February and March of 2011. Standard errors

are clustered by stock and t-statistics are presented in parentheses.

Loan fee at the deal level (standardized by stock)
(1) (2) (3) (4) (5) (6)

After -0.271 -0.267 -0.274 -0.267 -0.257 -0.252
(-4.41) (-4.12) (-4.39) (-4.17) (-4.07) (-3.74)

Trend 0.005 0.005 0.005 0.005 0.003 0.004
(0.72) (0.50) (0.72) (0.49) (0.33) (0.35)

Past return 0.002 0.002 -0.005
(0.22) (0.18) (-0.37)

Past volatility 0.041 0.033 0.108
(1.47) (0.52) (1.41)

Bollinger up 0.024 -0.027 0.065
(0.36) (-0.37) (1.08)

Bollinger down -0.033 0.120 -0.009
(-0.49) (1.57) (-0.10)

Constant 0.027 -0.042 -0.027 -0.199 0.069 -0.172
(0.20) (-0.26) (0.20) (-0.81) (0.43) (-0.66)

Fixed-e�ects No No stock stock stock-id stock-id
Observations 51,411 51,411 51,411 51,411 51,411 51,411

R2 0.83% 0.91% 0.78% 0.98% 40.0% 40.2%
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Table 4: Di�erence-in-di�erences: heterogeneous e�ects across di�erent short-sellers

This table presents the same deal-level panel regression from Table 3 but allowing for heterogeneous e�ects

of the benchmark across di�erent short-sellers (di�erence-in-di�erences analysis). We interact both the trend

variable t and the variable After with Ψ , a dummy variable that identi�es poorly connected short-sellers.

We construct Ψ based on three di�erent proxies for connection. The �rst is the same network-based variable

used by Chague, De-Losso, Genaro, and Giovannetti (2017), namely, BC (borrower connection). Variable

BC is high if a short-seller is well-connected to brokers that are well-connected to active lenders, and is

computed using our full dataset since 2009. In this case, Ψ = 1 if the short-seller displays a BC below the

median borrower. The second proxy for connection is the total number of loan deals that the short-seller has

made since 2009; the larger the total number of deals, the better connected should be the short-seller. In this

case, Ψ = 1 if the short-seller's total number of loan deals is below the median. Finally, Ψ = 1 simply if the

short-seller is an individual investor. Standard errors are clustered by stock and t-statistics are presented in

parentheses. We also show the t-statistics computed using wild cluster bootstrap in brackets.

Loan fee at the deal level (standardized by stock)
Ψ = 1 if low BC Ψ = 1 if individual Ψ = 1 if low # of deals

(1) (2) (3)
After -0.194 -0.204 -0.178

(-2.96) (-3.13) (-2.94)
[-2.84] [-2.94] [-2.75]

After × Ψ -0.157 -0.243 -0.185
(-1.75) (-1.85) (-2.15)
[-1.72] [-1.83] [-2.16]

Trend 0.001 0.001 0.001
(0.07) (0.14) (0.01)
[0.04] [0.09] [-0.06]

Trend × Ψ 0.009 0.016 0.011
(2.30) (2.66) (2.56)
[2.21] [-2.55] [2.49]

Ψ 0.253 0.376 0.247
(4.19) (4.26) (3.57)
[4.37] [4.20] [3.51]

Constant -0.339 -0.283 -0.330
(-1.44) (-1.20) (-1.45)

Controls yes yes yes
Fixed-e�ects stock stock stock
Observations 51,411 51,411 51,411

R2 0.04 0.07 0.05
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Table 6: Price discrimination within the top broker

This table presents the results of deal-level panel regressions that evaluate whether short-sellers with poor

connections in the equity lending market (Ψ = 1) have to pay higher loan fees when borrowing a given

stock on a given day within a given broker (the biggest one in terms of number of loan deals), relatively

to better connected short-sellers (Ψ = 0). Regressions include stock-day �xed-e�ects and are run separated

for the month before and the month after the benchmark change. We construct Ψ based on three di�erent

proxies for connection. The �rst is the same network-based variable used by Chague, De-Losso, Genaro,

and Giovannetti (2017), namely, BC (borrower connection). Variable BC is high if a short-seller is well-

connected to brokers that are well-connected to active lenders, and is computed using our full dataset since

2009. In this case, Ψ = 1 if the short-seller displays a BC below the median borrower. The second proxy for

connection is the total number of loan deals that the short-seller has made since 2009; the larger the total

number of deals, the better connected should be the short-seller. In this case, Ψ = 1 if the short-seller's total

number of loan deals is below the median. Finally, Ψ = 1 simply if the short-seller is an individual investor.

Standard errors are clustered by stock and t-statistics are presented in parentheses.

Loan fee at the deal level (%, per year)
Ψ = 1 if low BC Ψ = 1 if individual Ψ = 1 if low # of deals

Before After Before After Before After
(1) (2) (3) (4) (5) (6)

Ψ 0.193 0.034 0.266 0.046 0.575 0.138
(2.00) (0.46) (2.34) (0.59) (3.05) (1.16)

Constant 2.659 2.518 2.608 2.509 2.275 2.421
(54.08) (67.37) (42.32) (58.55) (14.56) (24.71)

Fixed-e�ects stock-day stock-day stock-day stock-day stock-day stock-day
Observations 2,756 3,159 2,756 3,159 2,756 3,159

R2 0.86 0.83 0.86 0.83 0.86 0.83
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Table 7: Heterogeneity across lenders

This table presents the results of panel regressions that evaluate whether the e�ects of the benchmark on loan

fees vary across lenders with di�erent market powers. There are 3,177 pairs lender-stock who presented at

least one loan deal in Feb 2011 and one loan deal in Mar 2011. For each of these 3,177 pairs, we compute the

change in the average loan fee from February 2011 to March 2011 as ∆Feel,s =
(
FeeMar

)
l,s
−

(
FeeFeb

)
l,s
,

where
(
FeeMar

)
l,s

is the average loan fee across all loan deals by lender l on stock s in March 2011 and(
FeeFeb

)
l,s

is the average loan fee across all loan deals by lender l on stock s in February 2011. For

each of these 3,177 pairs we also compute the respective share in the lending market in January 2011 as

Sharel,s =
Ql,s

Qtot,s
, where Ql,s is the number of shares lent by lender l in January 2011 of stock s and Qtot,s is

the total number of shares lent in January 2011 of stock s. We then regress ∆Feel,s on Sharel,s, Share
2
l,s,

and stock and lender �xed-e�ects. Standard errors are clustered by stock and t-statistics are presented in

parentheses. The relation between ∆Feel,s and Sharel,s, based on column 4, is plotted in Figure 5.

∆Fee
(1) (2) (3) (4)

Share -0.056 -0.030 -0.089 -0.035
(-2.99) (-2.19) (-2.20) (-1.82)

Share2 0.003 0.002 0.003 0.002
(4.34) (4.46) (2.65) (2.83)

Constant -0.290 -0.391 -0.269 -0.536
(-1.07) (-35.32) (-1.73) (-3.91)

Stock F.E. no yes no yes
Lender F.E. no no yes yes
Observations 3,177 3,177 3,177 3,177

R2 0.01 0.46 0.53 0.54
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Table 11: The 2014 benchmark change

This table presents the deal-level panel regression

Feei,s,t,k = β1Aftert + β2t+ β′
3Xs,t + γk,s + εi,s,t,k

where Feei,s,t,k is the standardized (within stock) loan fee of deal i of stock s closed on day t by short-seller

k, Aftert is a dummy variable that equals one from February 17th 2014 onward, t is a linear time trend,

Xs,t are control variables related to stock s on day t, and γk,s are investor-stock �xed-e�ects. We include the

following variables in Xs,t: i) a short-term stock returns over the last the 15 days, ii) the standard deviation

of daily stock returns computed using the last 15 days, iii) Bollinger Up, a dummy variable that is one if

the stock price is above its 10-day moving average by more than two standard deviations, and iv) Bollinger

Down, a dummy variable that is one if the stock price is below its 10-day moving average by more than two

standard deviations. We use all loan deals from January 17th 2014 to March 17th 2014 (20 days before and

20 days after the benchmark change occurred on February, 17th 2014). Standard errors are clustered by

stock and t-statistics are presented in parentheses.

Loan fee at the deal level (standardized by stock)
(1) (2) (3) (4) (5) (6)

After -0.003 -0.006 -0.003 -0.008 -0.035 -0.038
(-0.04) (-0.09) (-0.04) (-0.10) (-0.66) (-0.71)

Trend -0.006 -0.005 -0.006 -0.005 -0.007 -0.007
(-1.09) (-0.94) (-1.10) (-0.83) (-1.32) (-1.24)

Past return 0.000 0.001 0.000
(0.12) (0.19) (0.07)

Past volatility -0.036 -0.061 -0.018
(-0.92) (-0.89) (-0.35)

Bollinger up -0.052 -0.046 -0.007
(-0.85) (-0.76) (-0.12)

Bollinger down -0.029 -0.035 0.017
(-0.77) (-0.83) (0.53)

Constant 0.130 0.201 -0.132 0.249 0.173 0.204
(1.32) (1.93) (1.31) (1.86) (1.66) (1.53)

Fixed-e�ects no no stock stock stock-id stock-id
Observations 115,708 115,708 115,708 115,708 115,708 115,708

R2 0.51% 0.58% 0.52% 0.62% 47.1% 47.14%
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Table 12: Benchmark e�ect on the loan fee level - narrower windows

This table presents the same deal-level panel regression

Feei,s,t,k = β1Aftert + β2t+ β′
3Xs,t + γk,s + εi,s,t,k

reported in Table 3, but using narrower windows around the benchmark change: 15 trading days before and

after the change, and 10 trading days before and after the change. Feei,s,t,k is the standardized (within

stock) loan fee of deal i of stock s closed on day t by short-seller k, Aftert is a dummy variable that equals

one from March 1st 2011 onward, t is a linear time trend, and γk,s are investor-stock �xed-e�ects. We

include the following stock s on day t control variables in Xs,t: i) a short-term stock returns over the last

the 15 days, ii) the standard deviation of daily stock returns computed using the last 15 days, iii) Bollinger

Up, a dummy variable that is one if the stock price is above its 10-day moving average by more than two

standard deviations, and iv) Bollinger Down, a dummy variable that is one if the stock price is below its

10-day moving average by more than two standard deviations. Standard errors are clustered by stock and

t-statistics are presented in parentheses.

Loan fee at the deal level (standardized by stock)
window: [-15; +15] window: [-10; +10]

(1) (2) (3) (4) (5) (6)
After -0.220 -0.225 -0.228 -0.149 -0.141 -0.103

(-3.04) (-3.25) (-2.86) (-2.23) (-2.36) (-1.51)
Trend -0.001 0.001 0.003 -0.013 -0.012 -0.017

(-0.08) (0.09) (0.21) (-1.30) (-1.33) (-1.91)
Past return 0.007 0.007 -0.004 0.014 0.011 0.001

(1.02) (0.78) (-0.36) (2.64) (1.78) (0.09)
Past volatility -0.022 0.085 0.130 -0.056 0.061 0.091

(-0.81) (0.82) (1.15) (-1.46) (0.68) (1.04)
Bollinger up -0.067 -0.056 0.016 -0.127 -0.114 -0.087

(-0.95) (-0.80) (0.28) (-1.64) (-1.54) (-1.19)
Bollinger down 0.010 0.043 0.059 -0.084 0.018 -0.017

(0.12) (0.45) (0.46) (-1.13) (0.42) (-0.44)
Constant 0.191 -0.055 -0.182 0.484 0.221 0.272

(0.96) (-0.16) (-0.47) (2.41) (1.14) (1.55)
Fixed-e�ects no stock stock-id no stock stock-id
Observations 38,327 38,327 38,327 25,878 25,878 25,878

R2 1.33% 2.04% 57.29% 2.74% 5.60% 68.25%
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p
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p
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p
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p
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p
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b
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p
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b
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b
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p
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d
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C
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a
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d
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b
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b
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b
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b
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p
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p
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ra
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b
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b
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ra
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ra
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ra
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b
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b
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ra
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ra
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b
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b
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b
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d
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b
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b
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p
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p
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d
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d
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e
C
L
A
fo
r
a
ll
S
B
L
tr
a
n
sa
ct
io
n
s
b
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b
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p
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it
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b
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d
it
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a
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p
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n
d
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d
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n
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e
ce
n
tr
a
l
co
u
n
te
rp
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d
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e
D
ep
o
si
to
ry
.
T
h
e
se
cu
ri
ti
es

le
n
d
in
g
fa
ci
li
ty

p
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h
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p
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ra
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b
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d
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ra
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p
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ra
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p
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ra
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ra
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ra
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b
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ra
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ra
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p
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d
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.
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ra
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ra
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c
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b
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b
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p
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p
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p
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p
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p
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b
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b
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