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Tri-Party Repo Pricing

Grace Xing Hu, Jun Pan®, and Jiang Wang*

Abstract

We document the central role of collateral in the pricing of tri-party repos. Markets are
competitive for repos with safe collateral but are severely segmented for repos with risky
collateral, such as equities and low-grade corporate bonds. Fund families are the sole con-
tributors to the segmentation, and collateral concentration is the main determinant in the
substantial variation in repo pricing, both across and within segments. The segmented
structure points to Fidelity as a systemically important player and the markets potential
fragility. Facing market segmentation, dealers optimize financing costs by allocating their
collateral across fund families.

I. Introduction

Repurchase agreements (repos) are considered to be the largest and the most
important short-term financing channel for a variety of financial institutions.* For
these institutions, the loss of access to the repo market could be devastating. More-
over, there exists a strong spillover effect due to the highly interconnected nature
of the repo market with other markets. As we saw in the recent financial crisis,
disruptions in the repo market can pose a great risk to the broad financial sector,
adversely affecting not only repo market participants but also other investors of
similar assets. Despite its systemic importance, the repo market remains opaque
to most market participants, including the regulators. Because no official data on
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(NBER); and Wang, wangj@mit.edu, MIT Sloan School of Management, CAFR, and NBER. We
have benefited from comments from and discussions with Hendrik Bessembinder (the editor), Darrell
Duffie, Dmitry Orlov, Zhaogang Song (the referee), Fan Yu, Haoxiang Zhu, and seminar participants
at the 2015 Western Finance Association (WFA) Meeting and the China International Conference in
Finance (CICF) Meeting. We thank Ai He, Yue Hu, Bo Meng, and Xiang Yun for excellent research as-
sistance. Financial support from the Hong Kong Research Grants Council (RGC) (Project 17501014)
and the CAFR is gratefully acknowledged.

!Because repo deals are transacted over the counter, the exact size of the aggregate repo volume
is unknown. Several articles, including those by Gorton and Metrick (2010), (2012) and the Federal
Reserve Bank of New York (2010), estimate the total amount outstanding to be approximately $10
trillion in the United States prior to the 2008 financial crisis.
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repos exist, questions as basic as the overall size of the market are difficult to
answer, let alone finding information on the market structure, activity, and pric-
ing. The lack of data is also the main reason why empirical work lags behind
theoretical discussions in this area.

In this article, we examine the trading and pricing in the tri-party repo mar-
ket, based on the transaction data extracted from the recently available Form N-
MFP reports filed by U.S. money market funds (MMFs). MMFs are important
cash lenders in the tri-party repo market, accounting for approximately one-third
of the total lending. Moreover, unlike other cash lenders, MMFs are vulnerable
to the risk of runs by their own investors in distressed market conditions.® This
runnable feature of MMFs makes our sample represent an interesting, and po-
tentially more important, part of the tri-party repo market. Compared with other
existing repo data, our data also have the unique advantage that the information
is at the transaction level and contains details on the underlying collateral, includ-
ing descriptions of issuer names, types of securities, coupons, and maturity dates.
Using these descriptions, we hand-match the collateral to the relevant databases,
security by security, and construct a large sample of tri-party repos covering sev-
eral important asset classes, such as Treasuries, equities, and corporate bonds.

The main economic insights and implications that arise from our study can
be summarized as follows: First, we document the central role played by repo
collaterals in the pricing of tri-party repos. Whereas markets are competitive for
repos with safe collateral, they are severely segmented for repos with risky col-
lateral, such as equities and low-grade corporate bonds. Our findings indicate that
for risky repos, collateral risk, reflected mainly in concentration, is a key determi-
nant of the patterns in market structure, trading, and pricing. These observations
are especially interesting given that the tri-party repo market is a general collat-
eral market where any securities within an asset class can be used as collateral.
Our findings show that despite the fact that repo investors do not favor certain
securities in particular, the overall risk of the collateral is still a key factor in the
repo market. We are the first to empirically study the role of collateral in the gen-
eral collateral repo market, filling an important gap in the literature, which often
focuses on special repos, where only specific securities can be used as collateral.*

Second, our article is the first to document the unique and dominant role of
fund families in the tri-party repo market. We find that fund families (lenders),
through different collateral requirements, are the sole contributor to market seg-
mentation in the risky repo market. Dealer banks (borrowers), conversely, be-
have rationally to minimize their cost of financing by allocating their collateral

2The theoretical discussions include Brunnermeier and Pedersen (2009), He and Xiong (2012),
Martin, Skeie, and von Thadden (2014), Gorton and Ordofiez (2014), Zhang (2014), and Lee (2015),
among others.

30ther lenders in the tri-party repo market are cash-rich investors such as sovereign wealth funds,
corporate treasuries, and state and local governments. More details on the tri-party repo market are
provided by Copeland, Duffie, Martin, and McLaughlin (2012).

“For example, Duffie (1996), Krishnamurthy (2002), Vayanos and Weill (2008), and Bartolini,
Hilton, Sundaresan, and Tonetti (2010), among others, study why special repos enjoy different rates
compared with repos with general collateral. A recent article by Wu, Liu, and Chiu (2017) finds that
collateral risk is an important determinant of repo pricing for tri-party repos backed by mortgage-
backed securities.
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efficiently across segments. In disentangling the different roles of fund families
and dealer banks, a key element of our analysis is the underlying collateral. Us-
ing our unique collateral data, we show that fund families self-select themselves
into different market segments characterized by different collateral risk and, in
turn, charge different levels of haircuts and spreads. This segmented market struc-
ture highlights the importance of controlling for collateral risk, beyond simple
asset-class labels, when investigating potential determinants of repo prices. Our
empirical findings also provide challenges to the existing theoretical repo mod-
els, including Gorton and Ordofiez (2014), Zhang (2014), and Lee (2015), among
others.

We now turn to the details of our results. For repos backed by safe collateral,
such as Treasuries and high-grade corporate bonds, the market is competitive, and
the pricing, including haircut and spread, is uniform within each asset class, as is
commonly believed. However, for repos backed by risky collateral, such as eg-
uities and low-grade corporate bonds, the market is severely segmented, and the
pricing exhibits substantial variation, both across and within market segments, de-
pending on the risk of collateral. Moreover, for repos with risky collateral, trans-
actions are concentrated in the high-risk segment, dominated by a single fund
family. Such a structure of the market can make it more prone to systemic risks.

From the transactions data, we first observe that it is the fund families
(lenders), not the dealer banks (borrowers), that shape the segmentation and trad-
ing in the risky repo market. Next, we show that different market segments are
characterized by the risk level of the underlying collateral, reflected mainly in
their concentration. The high-risk segment is populated by fund families that are
willing to accept highly concentrated collateral, whereas the low-risk segment is
populated by fund families that require a well-diversified pool of securities. The
difference in the collateral concentration is substantial: Whereas the median num-
ber of collateral securities per repo for the high-risk fund families is only 2 secu-
rities, the number of collateral securities per repo for the low-risk fund families
could be close to 50 securities.

Across the two segments, repo pricing is positively correlated with the collat-
eral concentration. Fund families in the high-risk segment ask for both higher hair-
cuts (as overcollateralization) and higher spreads (as compensation). The higher
haircuts and spreads are in alignment with these fund families’ collateral risk,
which is naturally higher due to less diversification. In a formal regression frame-
work that controls for other repo characteristics, such as counterparty, size, and
maturity, all of our measures on collateral concentration show up as significant
determinants of repo pricing and can explain a substantial amount of the cross-
sectional variation. The strong relationship between collateral concentration and
repo pricing is also economically important. For example, an equity repo backed
by 10 more securities in the collateral pool will on average have a haircut that is
0.73 percentage point lower and a repo spread that is 1.97 basis points (bps) lower.

Within segments, haircuts are determined by the collateral concentration
and counterparty; spreads are determined by the maturity and counterparty. In
terms of collateral concentration, we find that it only affects the haircut deci-
sions of fund families in the low-risk segment. That is, low-risk fund families not
only have more conservative concentration requirements, but they also penalize
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repos backed by relatively more concentrated collateral with higher haircuts.
In contrast, high-risk fund families’ haircut decisions are not sensitive to the col-
lateral concentration. We also do not find evidence that collateral concentration
affects fund families’ spread decisions.

Both across and within segments, MMFs’ pricing decisions are closely
linked to the concentration level of the underlying collateral. By comparison, none
of the other collateral variables, such as firm size, stock volatility, or percentage
of financial firms, is a significant determinant of repo haircuts and spreads. It is
worth pointing out that these two observations are both consistent with the fact
that tri-party repos are general collateral repos. MMFs are indifferent between in-
dividual securities, but they are very sensitive to the overall risk of the securities
in the collateral pool and depend primarily on concentration to price and control
their collateral risk. Our results underscore the importance of collateral in the tri-
party repo market, even though these repos are designed to be general collateral
trades where securities within the same asset class are substitutable for each other.

The haircuts and spreads are also sensitive to the counterparty. Fund families
that trade with a large number of dealer banks vary their repo prices with respect
to different counterparties. Other fund families choose to trade with only one or
two dealer banks, which can be viewed as a special case of counterparty depen-
dence, where these fund families make a simple yes-or-no decision with respect
to counterparties. It is worth pointing out that fund families’ preferences are not
always in alignment with their counterparties’ credit risk. For example, Fidelity
charges 1-percentage-point-higher haircuts and 7-bps-higher spreads for its repos
with JP Morgan relative to those with Credit Suisse. However, during our sample
period, JP Morgan actually has lower credit risk than Credit Suisse, as measured
by its 5-year credit default swap (CDS) spreads. In fact, we find only a few in-
dividual cases where fund families’ spread decisions are in alignment with their
counterparties’ credit risk.®

When dealers face a highly segmented market where fund families set their
own collateral requirements and repo prices, we find that dealers behave rationally
to reduce their cost of financing by allocating their collateral across different fund
families. Dealers tend to bundle securities that have a small dollar amount to-
gether and borrow from low-risk fund families that can offer low haircuts and
spreads. Conversely, to finance securities that are large in dollar amount, dealers
tend to borrow from high-risk fund families because it is difficult to make these
securities eligible for repo transactions with the alternative low-risk fund families
that require well-diversified collateral. These observations are consistent with the
mechanism of the collateral-allocation process in the tri-party repo market, where

SFor example, Charles Schwab charges significantly higher repo spreads (approximately 21 bps)
for repos with Goldman Sachs relative to repos with Deutsche Bank. This is consistent with the obser-
vation that Goldman Sachs, as a dealer, has higher credit risk than Deutsche Bank during our sample
period. Moreover, Charles Schwab funds also increase the repo spreads for their repos with Goldman
Sachs during the months when Goldman Sachs’s CDS spreads spike upward substantially, suggesting
that the default risk of Goldman Sachs is an important factor in Charles Schwab’s repo-rate decisions.
In our sample of equity repos, two fund families’ repo-spread decisions (Charles Schwab and Goldman
Sachs) are in alignment with the counterparties’ credit risk. However, we do not find such a situation
in fund families’ haircut decisions.
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dealers allocate their collateral efficiently to their lenders, either manually or with
the assistance of linear programming software.®

Consider JP Morgan as an example. The dealer holds, on average, approxi-
mately 7 stocks with a dollar value above $100 million and 60 stocks with a dollar
value below $1 million at each month-end during our sample period. For stocks
with a dollar value above $100 million, 83% of the total amount is allocated as
collateral for transactions with Fidelity funds (in the high-risk segment), and only
16% is allocated as collateral for transactions with Morgan Stanley funds (in the
low-risk segment). By comparison, for the stocks with a dollar value below $1
million, the ratios change to 38% for Fidelity and 60% for Morgan Stanley. Other
dealers behave similarly and allocate their collateral efficiently across fund fami-
lies in different market segments.

Although these results on trading and pricing are most evident for equity
repos, for which we have a large sample of repo transactions with matched col-
lateral information, they also hold for high-yield corporate bond repos, although
with few observations due to the noise in the matching process.” In particular, the
cross-sectional variation in repo haircuts and spreads can be largely explained by
the collateral concentration and is not related to other collateral characteristics,
such as bond ratings and maturities.

In addition, we find that for equity and high-yield corporate bond repos, most
of the transactions occur in the high-risk segment. Moreover, the high-risk seg-
ment of both markets is dominated by one fund family, Fidelity. Such a market
structure makes Fidelity a systemically important player in these markets. The
high segmentation in these markets further exacerbates this situation and increases
the fragility of the market in terms of systemic risk.

In sharp contrast to the risky repo market, the Treasury repo market is highly
competitive, and the pricing is uniform. There are no dominant players in terms of
transaction volume. Fund families show no differences in the collateral that they
accept, usually consisting of only a few Treasury securities or, in many cases,
just one single Treasury security. This could be due to the fact that combining
multiple Treasury securities together does not achieve the same level of diversifi-
cation as with equities or low-grade corporate bonds because Treasury securities
are strongly positively correlated with each other. But even with one single Trea-
sury security, the haircut levels in the Treasury repo market, proportional to the
collateral risk, are actually higher than those in the risky repo market. For Trea-
sury repos, the uniform haircut is set to be 2%, and the return volatility of the
underlying collateral typically ranges from 4% to 5% per year. This implies that
the Treasury repo haircuts are set at levels of approximately 40% to 50% of the
annualized collateral volatility. By comparison, the same ratio for equity repos
is below 30%. In other words, per 1 unit of collateral return volatility, the hair-
cut of Treasury repos is actually higher than the haircut of a typical equity repo.®

The collateral-allocation process in the tri-party repo market is discussed in detail by Copeland
et al. (2012).

"The pricing of repos backed by safer investment-grade corporate bonds is very homogeneous,
similar to the Treasury repo market, as we discuss later.

8The high-risk fund families in the equity repo market charge haircuts in the range of 8% to 9%
for collateral with an annualized return volatility of approximately 30%, whereas the low-risk fund
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Such a difference may well reflect the different nature of risks for the collateral
(i.e., Treasuries vs. equities).

Overall, we find that collateral plays a central role in the repo market, de-
termining its market structure, trading, and pricing patterns, especially for repos
with risky collateral. In particular, for these risky repos, the market is highly seg-
mented by the risk level of collateral as measured by its concentration. Most of the
cross-sectional variation in the repo pricing is a direct result of the severe market
segmentation. In addition, we show that transactions are highly concentrated in
the high-risk segment, which is also dominated by a single fund family. Such a
market structure raises questions about the systemic robustness of the markets for
risky repos.

The collateral details in our repo data make it possible for us to quantify the
risk of the securities in the collateral pool and thereby examine how repo trading
and pricing are linked to collateral. We are also able to control for the collat-
eral risk when investigating the relations between repo prices and other potential
factors, such as counterparty credit risk. This is essential for the study of repos be-
cause the results would be inconclusive and potentially misleading if the collateral
risks were left uncontrolled.

To the best of our knowledge, this level of granular collateral information
has never been collected and studied before. There are only two existing data sets
on tri-party repos that we are aware of.® The one most related to ours is discussed
by Krishnamurthy, Nagel, and Orlov (2014) and is based on the top 20 MMF
families’ quarterly filings (N-CSR, N-CSRS, and N-Q) before the 2010 MMF
reform. Because MMFs disclose only the general asset classes in quarterly filings,
their repo data do not have collateral information at the security level. The focus
on only the top 20 fund families also raises the question of how representative
these repo transactions are. By contrast, our data cover the repo transactions of
all U.S. MMFs, totaling 751 individual funds from 160 fund families. Another
set of tri-party repo data is collected by the Federal Reserve Bank of New York,
as discussed by Copeland, Martin, and Walker (2014). Their data contain daily
aggregate quantity numbers across lender—dealer pairs for various collateral asset
classes. Due to the aggregation, transaction-level repo information is lost. Hence,
the authors focus on the average haircuts faced by each dealer in each collateral
asset class.

With our unique deal-level data with collateral information, we complement
Krishnamurthy et al. (2014) by focusing on the cross-sectional variation in the
prices of risky repos, and we add to Copeland et al. (2014) by identifying that
the main determinant of repo pricing is the fund family. The demands made by
different fund families, not by dealers, cause the wide variations in haircuts and
spreads. Both articles document interesting facts during the crisis period, but our

families charge haircuts of approximately 5% for collateral with an annualized return volatility of
approximately 20%.

°In Gorton and Metrick (2010), (2012), the authors use private repo data provided by an anony-
mous dealer. However, the data cover only bilateral repos in the interbank market. Fecht, Nyborg,
Rocholl, and Woschitz (2016) study repos between German banks and the central bank. Kyung Auh
and Landoni (2016) use proprietary bilateral repo data provided by a hedge fund. These data sets are
different from the tri-party repos that we discuss in this article.
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and sovereign funds. Most importantly, unlike bilateral repos, whose transaction
details are seldom disclosed to the public, recently available filings of MMFs pro-
vide a unique opportunity for us to study the tri-party repo market empirically.™*

B. The MMF Tri-Party Repo Data

In the U.S. tri-party repo market, MMFs are important players, representing
approximately one-third of the market share. Our main data source is the monthly
portfolio holdings of MMFs after Nov. 2010. Following the MMF reforms of the
U.S. Securities and Exchange Commission (SEC) in 2010, MMFs in the United
States are required to file their detailed portfolio information, at the individual
security level, with the SEC through N-MFP forms. The N-MFP forms reflect
MMFs’ portfolio holdings on the last business day of each month and must be
filed before the fifth business day in the following month. The SEC then makes
the monthly N-MFP data publicly accessible after a 60-day delay.

We download all N-MFP forms available on the SEC’s Electronic Data Gath-
ering, Analysis, and Retrieval (EDGAR) website for the period from Nov. 2010 to
Aug. 2013 and then parse these text files to extract information for each item on
these forms.*? Our main interest is MMFs’ repurchase agreement holdings. Com-
pared with other reports filed by MMFs before the 2010 reforms, the new N-MFP
forms require MMFs to report not only basic information about their repurchase
agreements (e.g., counterparty dealer, maturity, amount, haircut, and interest rate)
but also all the security details underlying each repurchase agreement. For each
underlying security, MMFs need to report the security type, name of the issuer,
maturity date, coupon or yield, principal amount, and collateral value. However,
to avoid extremely lengthy filings, the SEC does allow a fund to simply select the
range for the number of securities from one of the four categories (51-100, 101-
500, 501-1,000, or more than 1,000) instead of listing all the collateral securities
by security.** Some MMFs adopt this practice, but we observe many cases in our
data where MMFs routinely report the full list of collateral even when the number
of the underlying securities exceeds 50.

Although MMFs describe the underlying securities in the N-MFP forms,
the descriptions required by the SEC do not include security identifiers such as
Committee on Uniform Securities Identification Procedures (CUSIP) or Inter-
national Securities Identification Number (ISIN) codes. Thus, the biggest chal-
lenge in our data-processing procedure is to identify these securities through
the text descriptions provided by MMFs. We focus on matching securities in
three asset classes (equities, corporate bonds, and Treasuries) because only these

“The vast majority of the repos by MMFs are tri-party. During recent periods, MMFs started to do
more bilateral repos in response to several reforms of the MMF industry and the tri-party repo market.
For our sample period, which is from Nov. 2010 to Aug. 2013, we believe that bilateral repos done by
MMFs are very uncommon. We therefore follow the practice of Krishnamurthy et al. (2014) and treat
all of the observations in our sample as tri-party repos.

2Qur data cover 751 MMFs in the United States, sponsored by 160 unique fund families. Among
all the MMFs, there are 310 prime funds, 131 government/agency funds, 80 Treasury funds, 121
single-state funds, and 109 tax-exempt funds.

3For more information on the SEC’s regulation of the N-MFP filings, readers can check the SEC’s
website: http://www.sec.gov/divisions/investment/guidance/formn-mfpga.htm.
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securities have standard and publicly accessible databases on their issuance and
historical prices. We discuss the details of our matching methods in the Supple-
mentary Material.

C. Data Summary

Table 1 summarizes the repo characteristics for the three classes of tri-party
repos that we constructed. Clearly, the pricing of tri-party repos, including both
haircuts and spreads, varies substantially across different collateral asset classes.
Repos backed by equity securities have the highest haircut, with an average of
7.36% and a median of 8.01%; repos backed by Treasury securities have the low-
est haircut, with an average of 2.02% and a median of 2.00%. Among the cor-
porate bond repos, the haircuts of high-yield corporate bond repos are similar to
those of the equity repos, whereas the haircuts of investment-grade corporate bond
repos are approximately 5.00% lower than the haircuts of equity and high-yield
corporate bond repos but are higher than the haircuts of Treasury repos.

Repo spreads exhibit similar patterns across different collateral asset classes:
Equity and high-yield corporate bond repos have the highest spreads, approxi-
mately 40 bps above the overnight federal funds rate, followed by investment-
grade corporate bond repos (approximately 20 bps) and then Treasury repos (ap-
proximately 1-2 bps). The patterns of the haircuts and spreads are consistent with

TABLE 1
Summary Statistics of the Matched Sample of Tri-Party Repos

Table 1 reports the summary statistics of our matched sample of tri-party repos from Nov. 2010 to Aug. 2013. HAIRCUT
is calculated as the ratio between the difference of the collateral value and the repo value, divided by the repo value.
SPREAD is calculated as the repo yield minus the overnight federal funds rate on the repo transaction date, reported
in basis points (bps). COL_NUMBER_EW counts the number of securities in the collateral pool backed by each repo.
COL_NUMBER_VW is the inverse of the Herfindahl index, where the weights are the value of each security in the collateral
pool divided by the total collateral value. COL_MAX_WEIGHT is the value of the security that has the maximum amount
among all securities in the collateral pool, divided by the total collateral value.

Corporate Bond

Variables Equity High Yield Investment Treasury
No. of fund families 7 9 15 81
No. of funds 36 39 47 290
No. of dealers 15 15 20 30
No. of repos 3,296 750 1,161 15,436
HAIRCUT (%) Mean 7.36 7.18 4.90 2.02
Median 8.01 8.00 5.01 2.00
Std. dev. 1.95 1.86 0.72 0.28
SPREAD (bps) Mean 39.22 39.65 22.95 1.43
Median 39.00 38.00 20.00 2.00
Std. dev. 18.37 13.51 12.54 5.01
REPO_SIZE ($millions) Mean 85 126 66 185
Median 33 28 20 90
Std. dev. 144 328 124 293
REPO_MATURITY (days) Mean 34 11 9 3
Median 7 7 6 1
Std. dev. 42 22 15 6
COL_NUMBER_EW Mean 19.84 13.25 8.12 3.83
Median 10.00 3.00 3.00 1.00
Std. dev. 35.35 19.45 11.85 13.90
COL_NUM_VW Mean 11.36 6.45 3.79 2.35
Median 4.16 1.87 1.82 1.00
Std. dev. 13.71 851 4.91 5.28
COL_MAX_WEIGHT Mean 0.47 0.60 0.65 0.80
Median 0.37 0.64 0.68 1.00

Std. dev. 0.40 0.38 0.33 0.28
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the existing literature showing that the pricing of tri-party repos is strongly asso-
ciated with the asset classes of the underlying collateral.

More importantly, Table 1 also shows that tri-party repos backed by risky
asset classes are not priced uniformly. The standard deviation of the equity repos’
haircuts is 1.95%, and the standard deviation of the high-yield corporate bond re-
pos’ haircuts is 1.86%. The wide cross-sectional dispersions in haircuts for these
two asset classes can also be seen in Figure 1, which plots haircuts in the median,
the lowest 25% (Q1), and the highest 25% (Q3) groups month by month from Nov.
2010 to Aug. 2013. For the equity repos, although the median haircut stays stable
at approximately 8% throughout our sample, the lowest 25th percentile of haircuts
often reaches 5%, and the highest 25th percentile of haircuts often reaches 9%.
The observation is similar for high-yield corporate bond repos. By comparison,
the cross-sectional dispersions are much smaller for investment-grade corporate
bond repos and Treasury repos. Both the lowest 25th and the highest 25th per-
centiles of the haircuts stay at 5% for investment-grade corporate bond repos and
2% for Treasury repos throughout our sample period. In other words, there is
rich variation in the haircuts of repos backed by risky assets, whereas only re-
pos backed by safe assets have relatively uniform haircuts. Our article therefore

FIGURE 1
Distribution of Repo Haircuts by Asset Classes

Figure 1 shows the 25th percentile (P25), the median, and the 75th percentile (P75) of repo haircuts at the end of each
month from Nov. 2010 to Aug. 2013. The statistics are calculated based on our collected sample of tri-party repos with
matched collateral information.

Graph A. Equity Repos Graph B. High-Yield Corporate Bond Repos
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focuses on understanding the pricing of tri-party repos backed by equity and high-
yield corporate bonds.

We also find that MMFs ask for more diversified pools of collateral for re-
pos backed by risky asset classes. The median number of collateral securities per
repo is only 1 security for Treasury repos. By comparison, the median number
of collateral securities per repo is 10 for equity repos and 3 for high-yield and
investment-grade corporate bond repos. Other measures of collateral concentra-
tion, such as the value-weighted number of collateral securities per repo and the
maximum collateral weight per repo, show similar patterns.

In terms of other repo characteristics, equity and corporate bond repos usu-
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TABLE 2
Fund Families and Dealers in the Equity Tri-Party Repo Market

Table 2 reports the distribution of haircut, spread, maturity, and size for our sample of tri-party equity repos from Nov. 2010 to Aug. 2013. Panel A reports the summary statistics for each of the 7 fund families.
Panel B reports the summary statistics for the top 5 dealers, ranked by the total equity repo amount. The top 5 dealers are JP Morgan (JPM), Credit Suisse (CS), Deutsche Bank (DB), Goldman Sachs (GS),
and Mizuho Financial Group (MFG). In addition to the repo statistics, we also report the time-series mean and standard deviation of the dealers’ 5-year credit default swap (CDS) spreads in Panel B. The CDS
spreads data are obtained from Markit Inc. We do not report Mizuho Financial Group’s CDS spreads because they are not covered by Markit.

Panel A. All Fund Families

Repo Haircut (%) Repo Spread (bps) Repo Maturity (days) Repo Size ($millions)
No. of Amt. Std. Std. Std. Std.

Fund Family Repos  ($millions) Mean Dev. Q1 Median Q3 Mean Dev. Q1 Median Q3 Mean Dev. Q1 Median Q3 Mean Dev. Q1 Med. Q3
Fidelity 2,118 173,850 848 086 8.01 8.70 883 423 188 230 44.0 570 393 452 4 19 63 82 155 5 17 83
Morgan Stanley 254 42,643 513 046 5.00 5.01 501 241 146 150 18.0 30.0 50 123 1 1 3 168 197 30 90 230
Charles Schwab 604 25,725 499 008 4.99 5.00 500 422 158 220 46.0 540 398 370 3 32 73 43 41 12 30 65
Bank of America 146 13,188 802 219 6.52 7.26 953 241 6.4 19.0 24.0 29.0 245 292 1 4 40 90 74 45 57 120
Federated Investors 99 12,213 203 004 201 2.03 207 281 36 26.0 28.5 30.5 7.0 00 7 7 7 123 105 40 100 200
Goldman Sachs 57 5,750 829 070 8.00 8.00 8.01 281 99 220 24.0 39.0 1.7 14 1 1 2 101 95 99 100 100
State Street 18 5,650 801 001 8.00 8.00 8.00 14.8 14 140 145 16.0 15 08 1 1 2 314 143 225 300 450

sisA[euy aAlfelUENY PUE [RIDURUIH JO [euInOr

Panel B. Top 5 Dealer Banks

Dealer CDS (bps) Repo Haircut (%) Repo Spread (bps) Repo Maturity (days) Repo Size ($millions)
No. of Amt. Std. Std. Std. Std. Std.
Dealer Repos ($millions) Mean Dev. Mean Dev. Q1 Median Q3 Mean Dev. Q1 Median Q3 Mean Dev. Q1 Median Q3 Mean Dev. Q1 Median Q3
JPM 1,114 116,654 98 24.0 854 100 871 879 889 50.1 141 430 54.0 59.0 622 49.2 19 54 93 105 179 7 28 132
CS 731 85,340 123 317 6.70 214 510 800 806 335 214 16.0 270 430 199 254 2 7 32 117 158 13 54 165
DB 302 19,470 131 37.7 6.42 230 500 500 800 215 6.7 17.0 21.0 22.0 2.6 25 1 1 4 64 109 15 35 78
GS 434 18,586 201 84.7 499 007 496 500 500 511 82 440 52.0 56.0 545 336 27 52 81 43 42 9 30 65
MFG 203 10,167 855 1.83 8.00 801 8.07 26.0 6.3 220 250 310 5.3 24 3 7 7 50 124 4 9 37
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Transactions in the equity repo market are highly concentrated in a few large
fund families and dealers. On the lenders’ side, Fidelity alone has 2,118 equity
repos with a total amount of $173,850 million in our sample period, accounting for
over 60% of the total market in both numbers and size. The second-largest lender
is the Morgan Stanley fund family, having 254 equity repos with a total amount
of $42,643 million. The Morgan Stanley fund family accounts for approximately
8% of the market in terms of numbers and 15% of the market in terms of size. The
5 other fund families, in the order of their market shares, are as follows: Charles
Schwab, Bank of America, Federated Investors, Goldman Sachs, and State Street.

On the borrowers’ side, JP Morgan (JPM), which is the largest dealer, has
1,114 repos with a total amount of $116,654 million in our sample. Credit Suisse
(CS), which is the second-largest dealer, has 731 repos with a total amount of
$85,340 million. The other three dealers in the top 5 list are Deutsche Bank (DB),
Goldman Sachs (GS), and Mizuho Group (MFG). The top 5 dealers, in total,
account for approximately 85% of the market in terms of numbers and 90% of the
market in terms of size, suggesting that the remaining 10 dealers are not major
players in the equity repo market. Clearly, the trading in the equity repo market is
disproportionately concentrated in a few large fund families and dealer banks.

Regarding the trading relationship, we find that large fund families often lend
to multiple dealers, whereas small fund families trade with far fewer counterpar-
ties. Table 3 reports the total amount and the total number of equity repos for each
pair of fund families and dealers that trades at least once in our sample. Fidelity,
which is the largest fund family by market share, lends to 12 out of the total 15
dealers. Morgan Stanley, the second-largest fund family by market share, lends to
10 out of the 15 dealers. The remaining 5 fund families have far fewer numbers
of counterparties. Charles Schwab funds lend only to Deutsche Bank (DB) and
Goldman Sachs (GS); Bank of America funds lend to JP Morgan (JPM), Credit
Suisse (CS), Deutsche Bank (DB), ABN AMRO Bank (AMA), Barclays (BCS),
and ING Group (ING); Federated Investors funds lend only to Credit Suisse
(CS); Goldman Sachs funds lend only to ABN AMRO Bank (AMA) and Société
Générale (GLE); and State Street funds lend only to Credit Suisse (CS). From the
angle of dealers, large dealers tend to borrow from multiple fund families, whereas
smaller dealers rely mainly on the two largest fund families, namely, Fidelity and
Morgan Stanley funds, to finance their equity repos.

In terms of pricing, the most important observation is that it is the fund fam-
ilies, not the dealer banks, that determine the prices in the equity repo market. As
shown in Table 2, most of the variation in the haircuts comes from differences
across different fund families. Fidelity funds ask for haircuts above 8%, State
Street and Goldman Sachs funds ask for haircuts of approximately 8%, Bank of
America funds ask for haircuts of approximately 7%, Morgan Stanley and Charles
Schwab funds ask for haircuts of 5%, and Federated Investors funds ask for hair-
cuts of only 2%. By comparison, the haircuts charged by MMFs within the same
family have much smaller variations. For the largest lender, Fidelity MMFs, the
standard deviation of haircuts is only 0.86%, and the inter-quartile range is 0.82%.
Both numbers are substantially smaller than those for the full sample of equity
repos. For the rest of the fund families, 5 of them have interquartile ranges of
haircuts that are less than 0.1%. The only fund family that has a wide variation
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TABLE 3
Trading Relationship in the Equity Tri-Party Repo Market

Table 3 reports the total amount of repos (in $millions) and the total number of repos for each pair of fund families and
dealers that has traded at least once in our equity tri-party repo sample from Nov. 2010 to Aug. 2013. Both fund families
and dealers are listed in the order of their total amount of repos during the sample period. The list of dealers is as follows:
JP Morgan (JPM), Credit Suisse (CS), Deutsche Bank (DB), Goldman Sachs (GS), Mizuho Financial Group (MFG), Bank
of America (BAC), ABN AMRO Bank (AMA), Socigt@ G@ndrale (GLE), Barclays (BCS), Merrill Lynch (MER), Mitsubishi
Financial Group (MTU), BNP Paribas Group (BNP), ING Group (ING), Citigroup (C), and UBS (UBS).

Panel A. Total Amount of Equity Tri-Party Repos ($millions)

Morgan Charles Bank of Federated Goldman State
Fidelity Stanley Schwab America Investors Sachs Street
JPM 101,174 14,848 632
cs 42,927 16,940 7,610 12,213 5,650
DB 5,785 4,270 7,139 2,276
GS 18,586
MFG 9,552 615
BAC 7,055 715
AMA 2,890 2,354 1,600
GLE 1,393 1,075 4,150
BCS 3,694 840 125
MER 1,093 430
MTU 786
BNP 216 20
ING 191
C 138
UBS 37

Panel B. Total Number of Equity Tri-Party Repos

Morgan Charles Bank of Federated Goldman State
Fidelity Stanley Schwab America Investors Sachs Street
JPM 1,027 71 16
Cs 465 70 79 99 18
DB 76 32 170 24
GS 434
MFG 197 6
BAC 82 4
AMA 24 19 28
GLE 29 18 29
BCS 171 23 5
MER 19 4
MTU 30
BNP 2 2
ING 3
C 8
UBS 12

in its haircuts is Bank of America, with the standard deviation at 2.19% and the
interquartile range at 3.01%.

Conversely, the haircuts faced by a dealer are often much more dispersed,
especially when the dealer borrows from multiple fund families. For example, the
interquartile range in haircuts is 2.96% for Credit Suisse and 3.00% for Deutsche
Bank. These large dispersions are the result of the substantially different levels
of haircuts charged by funds from different families. In our sample, Credit Su-
isse borrows from 5 fund families; Deutsche Bank borrows from 4 fund families.
Not surprisingly, the dispersions in haircuts are much smaller for dealers that bor-
row mainly from one fund family, for example, JP Morgan, Goldman Sachs, and
Mizuho. Considering JP Morgan as an example, the interquartile range of haircuts
is only 0.18%. This is because a majority of its equity repo deals are with funds
from Fidelity (1,027), and only a tiny fraction of deals (87) are with funds from
Morgan Stanley and Bank of America. Therefore, the small variation in haircuts
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is largely due to the fact that JP Morgan borrows most from Fidelity, and Fidelity
assigns similar haircuts for its repos with JP Morgan.

B. Collateral Concentration and Repo Pricing

The pricing of repos is strongly positively related to the concentration of the
underlying collateral. This strong relationship is the direct result of self-selection
by fund families into different market segments, characterized by their require-
ments on collateral concentration. Fund families in the high-risk segment are
willing to accept more concentrated collateral, whereas fund families in the low-
risk segment demand well-diversified collateral. To hedge and compensate for
their higher collateral risk, fund families in the high-risk segment demand both
higher haircuts and higher spreads. The variations in repo prices are therefore
largely determined by the concentration of the underlying collateral across the two
segments.

Table 4 reports the cross-sectional mean, median, and standard deviations
of the collateral characteristics for each fund family, in descending order of their
collateral concentration. We use three different measures to gauge a repo’s collat-
eral concentration: the equal-weighted number of securities in the collateral pool,
the value-weighted number of securities in the collateral pool, and the maximum
weight of the securities in the collateral pool.* In addition, we also report several
other collateral characteristics as control variables: firm size, volatilities, and the
percentage of financial firms. The firm size is calculated as the value-weighted
average of an individual collateral’s total book assets. We calculate two volatil-
ity measures for a repo’s collateral: the volatility of a value-weighted portfolio
consisting of all securities in the collateral pool and the value-weighted average
of the individual securities’ volatilities. The volatilities are estimated using the
daily returns during a 1-year window prior to the repo date. To proxy for poten-
tial wrong-way risk, we also report the value-weighted proportions of financial
firms in the collateral pool. For all these calculations, the weights are the collat-
eral value of each security divided by the total collateral value of all securities in
the collateral pool.

Fidelity is the dominant high-risk fund family that is willing to accept col-
lateral consisting of a low number of securities. The median number of collateral
securities is only 2 for Fidelity’s equity repos. After taking into account the dif-
ferences in the collateral values, the median value-weighted number of collateral
securities per repo of Fidelity drops further to 1.58. For half of Fidelity’s repos,
more than 77% of the collateral value is concentrated in a single security. By com-
parison, Morgan Stanley is a dominant low-risk fund family that requires substan-
tially more securities for its equity repos. For Morgan Stanley funds’ repos, the
median number of securities per repo is 47.00, the median value-weighted num-
ber of securities per repo is 37.46, and the median maximum weight of securities

“The weight of a security in the collateral pool is calculated as the collateral value of the security
divided by the total collateral value of all securities in the collateral pool. To calculate the value-
weighted number of securities in the collateral pool, we first calculate the Herfindahl index as H D
SN, w2, where w; is the weight of the security i, and N is the total number of securities in the
collateral pool. We then calculate the value-weighted number of securities in the collateral pool as the
inverse of the Herfindahl index H.
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TABLE 4
Equity Collateral Characteristics by Fund Families

Table 4 reports the summary statistics of the equity collateral for each of the 7 fund families in the equity tri-party repo
market from Nov. 2010 to Aug. 2013. We first calculate, for each equity repo, the equal-weighted number of collat-
eral securities (COL_NUMBER_EW), the value-weighted number of collateral (COL_NUMBER_VW), the value-weighted
average of collateral individual volatility (in percentages), the portfolio volatility of collateral (in percentages), the value-
weighted average of collateral firm size (total book assets in $billions), and the proportion of financial firms (financials).
The weights are the collateral value of individual securities divided by the total collateral value of the repo. We then report
the cross-sectional mean, median, and standard deviation of these collateral variables across all repos for each of the
fund families.

Collateral Concentration Collateral Volatility
COL_NUMBER_ COL_NUMBER_  Maximum
Fund Family EW vw Weight Individual  Portfolio Size  Financials
Mean
Fidelity 7.20 3.83 0.69 34.08 29.45 159 0.21
State Street 20.72 7.28 0.34 36.28 28.16 180 0.20
Federated Investors 39.48 13.02 0.22 29.41 20.26 84 0.23
Bank of America 39.46 14.36 0.14 32.01 19.03 119 0.19
Goldman Sachs 30.34 16.49 0.09 27.24 18.70 237 0.23
Charles Schwab 34.34 24.57 0.05 32.93 22.05 133 0.20
Morgan Stanley 71.48 39.83 0.04 33.22 20.45 100 0.17
All 20.01 11.39 0.47 33.46 26.46 147 0.20
Median
Fidelity 2.00 1.58 0.77 32.83 27.79 21 0.00
State Street 13.50 5.78 0.29 36.66 27.88 82 0.18
Federated Investors 32.00 12.22 0.21 29.22 20.13 85 0.23
Bank of America 27.00 12.54 0.10 31.66 17.66 35 0.17
Goldman Sachs 17.00 12.97 0.09 25.39 1715 235 0.23
Charles Schwab 22.00 21.67 0.05 32.99 2224 106 0.19
Morgan Stanley 47.00 37.46 0.03 33.18 20.03 80 0.17
All 10.00 4.17 0.37 32.53 24.66 38 0.12

Standard Deviation

Fidelity 10.21 6.19 0.32 11.06 11.07 412 0.33
State Street 15.03 4.76 0.21 9.71 6.23 238 0.19
Federated Investors 46.31 9.45 0.11 3.85 3.18 51 0.10
Bank of America 45.44 7.14 0.16 6.75 6.85 263 0.16
Goldman Sachs 31.95 8.83 0.01 6.39 6.02 141 0.10
Charles Schwab 42.31 9.62 0.00 6.49 5.49 118 0.09
Morgan Stanley 69.25 11.46 0.02 6.05 5.33 84 0.08
All 36.24 13.78 0.40 9.71 10.31 341 0.27

per repo is only 3%. For the remaining 5 fund families, their concentration re-
quirements are in the middle between Fidelity funds’ and Morgan Stanley funds’
requirements.

Due to the diversification effect, the high-risk fund families’ repos also have
higher collateral volatility than those of the low-risk fund families. For example,
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More importantly, we observe a strong positive relationship between fund
families’ collateral-concentration requirements and their repo prices. Figure 2
plots fund families’ haircuts against their collateral-concentration levels. For each
fund family, the gray vertical line represents the range from the lower quartile
(Q1) to the upper quartile (Q3) of the haircuts; the gray horizontal line represents
the range from the lower quartile to the upper quartile of the collateral concen-
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requires collateral with a maximum weight below 0.10 and charges substantially
lower haircuts at approximately 5.00%. For the remaining fund families, most of
their collateral-concentration levels and haircuts are between those set by the Fi-
delity funds (highest risk) and the Morgan Stanley funds (lowest risk). For the
purpose of illustration, we do not include two fund families, Federated Investors
and State Street, in the plot because they trade with only one dealer (Credit Su-
isse) for a very short time period during our sample. We think this is likely due to
some special arrangements between the fund families and the dealer.

We formally investigate the relationship between repo pricing and collateral
characteristics in a regression framework. The results are reported in Table 5. The
left panel of Table 5 shows that all of our measures of collateral concentration
are statistically significant determinants of repo haircuts. The equity repo haircuts
increase by 0.13% when the equal-weighted number of collateral securities per
repo decreases by 10. Similarly, the equity repo haircuts increase by 0.73% when
the value-weighted number of collateral securities per repo decreases by 10; the
equity repo haircuts increase by 2.81% as the maximum collateral weight per repo
moves from 0.0 to 1.0. The haircuts of repos with a maximum collateral weight

TABLE 5
Collateral Concentration versus Haircuts and Spreads for Equity Repos

Table 5 reports the ordinary least squares (OLS) regression results on repo haircuts and spreads for all equity tri-party
repos from Nov. 2010 to Aug. 2013. We measure the spreads of a repo as the repo yield minus the overnight federal
funds rate on the repo transaction date. We use three different measures to calculate a repo’s collateral concentra-
tion: the equal-weighted number of securities in the collateral pool (COL_NUMBER_EW), the value-weighted number of
securities in the collateral pool (COL_NUMBER_VW), and the maximum weight of the securities in the collateral pool
(COL_MAX_WEIGHT). Other control variables include the average firm size of the collateral (COL_SIZE), the return
volatility of the collateral as a portfolio (COL_PORTFOLIO_VOL), the percentage of financial firms in the collateral pool
(COL_FINANCIALS), dealers’ 5-year credit default swap (CDS) spreads (DEALERS_CDS), repo size (REPO_SIZE), a
dummy for term repo (TERM_REPO), repo maturity (REPO_MATURITY), dummies for dealers, and dummies for months.
The t-statistics reported in square brackets are based on the double-clustered standard errors by both months and fund
families. ** and *** indicate significance at the 5% and 1% levels, respectively.

Parameter Haircuts Spreads
COL_NUMBER_EW 0.013** 0.044
T 251 T 181
COL_NUMBER_VW 0.073** 0.197**
T 7420 T 2200
COL_MAX_WEIGHT 2.808*** 9.485*+*
12.840 15.48!
COL_MAX_WEIGHT 1.606*** 6.770**
[5% 10%] 76.26U 13.73U
COL_MAX_WEIGHT 2.496*** 8.657***
[10%, 100%] 76.98U 13.07V
COL_SIZE 0.061 0.004 0.072 0.13 0.058 0.184 0.382 0.543 0.831 0.593
T1.010 70.06U T 0.860 T 127 T 0.760 T 037 T 0.680 T 0.900 T 1.660 T 1.000
COL_PORTFOLIO_VOL 0.043 0.037 0.02 0.005 0.019 0.114 0.093 0.053 0.015 0.032
T1.450 T1.30U T1.040 TLi20 T1.030 T1.150 T1.00U 10.56U T 0.240 10.36U
COL_FINANCIALS 0.11 0.233 0.386 0.503 0.371 2.253 1.83 1512 0.926 1.365
T0.39U 10.740 T1.09U T1.36U T1.07V T 0.540 T 0440 T 0.350 T 023 T 0330
DEALERS_CDS 0.004 0.003 0.003 0.004 0.004 0.017 0.021 0.02 0.019 0.018
T 1440 T 112 T 1100 T 131 T 118 70.87V T1.16U T1.060 T1.100 70.89U
REPO_SIZE 0.012 0.065** 0.124**  0.210**  0.028 0.733** 0.467 0.366 0.018 0.608**
T 0.390 12.090 13.170 14.520 T1.200 T 2.260 T 1730 T 1150 10.07V T 2.04
TERM_REPO 0.021 0.079 0.26 0.1 0.377 10.293*  10.095** 9.650***  10.026** 9.059**
T 0.04J T 0.150 T 0.520 T 0.2W T 070 12.400 T2.470 T2.61U 12.410 12.46U
REPO_MATURITY 0.005 0.004 0.003 0.003 0.004 0.124**  0.122**  0.118**  0.119**  0.122**
70.94Y 70.85U T0.69U 10.920 T70.86U 13.320 13.330 13.180 13.38U 13.09U
Dealer dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Month dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
No. of obs. 3,082 3,082 3,082 3,082 3,082 3,082 3,082 3,082 3,082 3,082

Adj. R? 49.7 53.9 64.0 59.5 63.0 57.6 58.1 58.7 58.8 59.4
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per repo in the range of (5%, 10%!U are 1.61% higher than those with a maximum
weight below 5%; the haircuts of repos with a maximum collateral weight per
repo in the range of (10%, 100%U are 2.50% higher than those with a maximum
weight below 5%.

In these regressions, we control for several additional collateral characteris-
tics, such as the value-weighted firm size (log), the portfolio volatility, and the
percentage of financial firms. We also control for other potential effects on hair-
cuts driven by differences in the size of the repo (repo value) and the tenors of the
repos (dummy variable for term repo and the repo maturity in calendar days). We
use dealer dummies and the dealers’ 5-year CDS spreads to control for potential
dealer effects, and we use month dummies to control for potential time effects. We
do not include dummies for fund families in these regressions because the cross-
sectional variations in the collateral concentration and repo haircuts are mostly
variations across fund families.

Consistent with the fact that tri-party repos are general collateral trades, con-
centration is the only collateral variable that can robustly explain the variations in
haircuts. When controlling for collateral concentration, repo haircuts are not sen-
sitive to firm size, portfolio volatility, and the percentage of financial firms in the
collateral pool. In other words, fund families use simple concentration measures
to control the collateral risk and do not take into account other characteristics of
the securities in the collateral pool. Repo haircuts also do not show significant
relations to dealers’ credit spreads and other repo characteristics such as size and
tenor.

We next investigate the determinants of repo spreads using a similar regres-
sion setting. We measure the repo spreads as the repo yields in excess of the
overnight federal funds rate on the repo date. The results are reported in the right
panel of Table 5. Similar to the observation on repo haircuts, repos backed by
more concentrated collateral also have higher spreads. The equity repo spreads
increase by 0.44 bps when the equal-weighted number of collateral securities per
repo decreases by 10; the equity repo spreads increase by 1.97 bps when the value-
weighted number of collateral securities per repo decreases by 10; the equity repo
spreads increase by 9.49 bps as the maximum weight of collateral moves from 0.0
to 1.0; the haircuts for repos with a maximum weight in the range of (5%, 10%U
are 6.77 bps higher than those of repos with a maximum weight below 5%; and the
haircuts for repos with a maximum weight in the range of (10%, 100%/ are 8.66
bps higher than those of repos with a maximum weight below 5%. In addition to
collateral concentration, the repo maturity is also a significant determinant of the
repo spreads. Term repos on average have spreads that are 9-10 bps higher than
those of overnight repos, and 1 extra calendar day in the repo maturity increases
the repo spreads by approximately 0.12 bps. All other control variables are not
statistically significant.

C. Fund Families' Pricing Schemes

In this section, we further investigate how the fund families in each seg-
ment set their repo prices. Haircuts are mainly determined by the collateral con-
centration and counterparty. Moreover, collateral concentration only affects the
haircut decisions of fund families in the low-risk segment. That is, low-risk fund
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families not only have more conservative concentration requirements, but they
also penalize repos backed by relatively more concentrated collateral with higher
haircuts. Repo spreads, conversely, are not sensitive to collateral concentration
and are mainly determined by the maturity and counterparty.

For each fund family, we regress the haircuts and spreads on collateral char-
acteristics, dummies for dealers, dealers’ CDS spreads, repo size, a dummy for
term repo, and repo maturity.®® The collateral-characteristics variables include
the collateral-concentration measure (COL_MAX_WEIGHT) and other control
variables, such as the average firm size of the collateral (COL_SIZE), the return
volatility of the collateral as a portfolio (COL_VOLATILITY), and the percent-
age of financial firms in the collateral pool (COL_FINANCIALS). We measure
the spreads of a repo as the repo yield minus the overnight federal funds rate on
the repo transaction date.

Table 6 reports the regression results on haircuts, and Table 7 reports the
regression results on repo spreads.'® The omitted dealer dummy is the dummy for
Credit Suisse for the regression results of Fidelity, Bank of America, and Morgan
Stanley; the omitted dealer dummy is the dummy for Deutsche Bank (DB) for
the regression results of Charles Schwab; and the omitted dealer dummy is the
dummy for ABN AMRO Bank (AMA) for the regression results of Goldman
Sachs. To save space, we report the regression coefficients only on several major
dealer dummies: JP Morgan (JPM), Deutsche Bank (DB), Barclays (BCS), ABN
AMRO Bank (AMA), Goldman Sachs (GS), and Société Générale (GLE).

Repo Haircuts

The dominant fund family in the high-risk segment, Fidelity, assigns haircuts
mainly according to the counterparty identities. Relative to their repos with Credit
Suisse, Fidelity funds charge 0.99% higher haircuts for repos with JP Morgan,
0.76% higher haircuts for repos with Deutsche Bank, 0.31% higher haircuts for
repos with Barclays, and 0.73% higher haircuts for repos with Société Générale.
At the same time, none of the collateral-characteristics variables is statistically
significant, suggesting that Fidelity does not consider collateral when it assigns
haircuts.

By comparison, the haircut schemes of the fund families in the low-risk seg-
ment are all sensitive to the collateral concentration and the counterparty. For all
4 fund families (Bank of America, Goldman Sachs, Charles Schwab, and Morgan
Stanley), the coefficients for the collateral-concentration measure are positive and
statistically significant at the 5% level. The coefficients are also large economi-
cally. As the maximum weight of collateral per repo moves from the minimum
level (0.04) to the maximum level (0.97) of Bank of America’s equity repos, hair-
cuts increase by 3.51%, 50% larger than 1 standard deviation of 2.19%. Similarly,
the coefficients imply an increase in haircuts of 0.87% for Goldman Sachs, 0.05%

5We do not perform regression tests for two fund families, Federated Investors and State Street,
because they charge constant haircuts and trade only with Credit Suisse for a very short time period
during our sample.

%1n Table 6 and Table 7, we report the regression results where the collateral-concentration mea-
sure is the maximum weight of the securities in the collateral pool. We also constructed two other
collateral-concentration measures: the equal-weighted number of securities in the collateral pool and
the value-weighted number of securities in the collateral pool. The results remain similar.
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TABLE 6
Individual Fund Families’ Haircut Schemes

Table 6 reports the ordinary least squares (OLS) regressions results on repo haircuts for each of the 7 fund families in the
equity tri-party repo market from Nov. 2010 to Aug. 2013. The fund families are ordered by their collateral-concentration
levels. The explanatory variables include the collateral-concentration measure (COL_MAX_WEIGHT), the average firm
size of the collateral (COL_SIZE), the return volatility of the collateral as a portfolio (COL_PORTFOLIO_VOL), the per-
centage of financial firms in the collateral pool (COL_FINANCIALS), dealers’ 5-year credit default swap (CDS) spreads
(DEALERS_CDS), repo size (REPO_SIZE), a dummy for term repo (TERM_REPO), repo maturity (REPO_MATURITY),
dummies for dealers, and dummies for months. To save space, we only report the regression coefficients on several
major dealer dummies: JP Morgan (JPM), Deutsche Bank (DB), Barclays (BCS), ABN AMRO Bank (AMA), Goldman
Sachs (GS), and Socigt? G@ngdrale (GLE). The t-statistics reported in square brackets are based on the standard errors
clustered by months. ** and *** indicate significance at the 5% and 1% levels, respectively.

By Collateral Concentration

Low
High Bank of Goldman Charles Morgan
Fund Family Fidelity America Sachs Schwab Stanley
COL_MAX_WEIGHT 0.209 3.804**+* 17.074*+* 1.353* 14.602***
T 1.50V 18.79U 12.74) 12.270 13.241
COL_SIZE 0.019 0.289 0.25 0.011 0.013
11.620 T 138/ T 1.020 10.89U T 0410
COL_PORTFOLIO_VOL 0.002 0.187*+* 0.055 0.009 0.008
T 0.84U 17.141 T1.76U T1.340 T1.33U
COL_FINANCIALS 0.024 0.713 1.376 0.045 0.424
T 0.26U T 1.380 T 1.430 10.57V T 114
JPM 0.991*** 0.423 0.002
T11.01U T 1350 T 0.020
DB 0.762%** 3.516%** 0.173%**
15.61U 79.80U 12.99U
BCS 0.307*** 0.400**
13.05U 12.490
AMA 4.234%* 0.075
T10.33U 70.98U
GS 0.032
T 0.56U
GLE 0.728*** 0.426 0.415
76.75U T 151 T 1.69U
DEALERS_CDS 0.003 0.014 0.004 0.000 0.001
T 115 T 0.89U T 1.590 T 0.0l 70.28U
REPO_SIZE 0.03 0.421%+* 0.05 0.002 0.024
T 1.86U T 2.98/ 71.540 10.510 T 1.260
TERM_REPO 0.08 0.332%* 0.603*** 0.064 0.125%**
T0.67V T 2.820 72.83U T1.590 12.88U
REPO_MATURITY 0.002*** 0.001 0.004 0.001 0.003
T 2700 70.28U 70.110 T 1770 T 0.86U
Month dummies Yes Yes No Yes Yes
No. of obs. 1,898 138 52 604 238
Adj. R? 415 91.9 35.8 22.3 56.2

for Charles Schwab, and 1.50% for Morgan Stanley as the maximum collateral
weight per repo increases from the minimum level to the maximum level in the
respective fund family.

Out of all of the collateral-characteristics variables, only the collateral-
concentration measure shows up as a variable that can consistently explain the
haircuts for all 4 of the fund families whose haircut schemes depend on the col-
lateral. The coefficients for the firm size of the underlying collateral are not statis-
tically significant for all of the 4 fund families. We also do not find evidence that
they consider potential wrong-way risk, as proxied by the percentage of finan-
cial firms in the collateral, in their haircut decisions. Due to less diversification,
the collateral with more concentrated securities will naturally have higher return
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TABLE 7

Individual Fund Families’ Spread Schemes

Table 7 reports the ordinary least squares (OLS) regression results on repo spreads for each of the 7 fund families in the
equity tri-party repo market from Nov. 2010 to Aug. 2013. We measure the spreads of a repo as the repo yield minus the
overnight federal funds rate on the repo transaction date. The fund families are ordered by their collateral-concentration
levels. The explanatory variables include the collateral-concentration measure (COL_MAX_WEIGHT), the average firm
size of the collateral (COL_SIZE), the return volatility of the collateral as a portfolio (COL_PORTFOLIO_VOL), the per-
centage of financial firms in the collateral pool (COL_FINANCIALS), dealers’ 5-year credit default swap (CDS) spreads
(DEALERS_CDS), repo size (REPO_SIZE), a dummy for term repo (TERM_REPO), repo maturity (REPO_MATURITY),
dummies for dealers, and dummies for months. To save space, we only report the regression coefficients on several
major dealer dummies: JP Morgan (JPM), Deutsche Bank (DB), Barclays (BCS), ABN AMRO Bank (AMA), Goldman
Sachs (GS), and Socigt? G@ndrale (GLE). The t-statistics reported in square brackets are based on the standard errors
clustered by months. ** and *** indicate significance at the 5% and 1% levels, respectively.

By Collateral Concentration

Low
High Bank of Goldman Charles Morgan
Fund Family Fidelity America Sachs Schwab Stanley
COL_MAX_WEIGHT 0.709 0.64 59.865 18.328 128.655
10.41U T0.39U T 1.100 T 0.26U 71.88U
COL_SIZE 0.001 0.002 0.014 0.018*** 0.004
T 0.470 T 1120 T 1.09 13.490 70.280
COL_PORTFOLIO_VOL 0.014 0.014 0.072 0.031 0.361
70.23U T0.15U T 0.30U T 0.210 T 0.940
COL_FINANCIALS 2.269 1.567 29.348 4.822 8.1
T 1.3W 70.750 T1.77V T 0.89U 70.90U
JPM 6.828*+* 6.271%* 4.848
13.050 T2.63U T1.320
DB 4.966 1.582 3.276
T 1.460 11.490 11.230
BCS 10.860*** 29.456***
T 3.36U 75.641
AMA 0.649 0.42
T 0.430 70.150
GS 20.584%+*
76.06U
GLE 11.274%= 6.506 6.533
T 3.97V T1.47J T 0.96U
DEALERS_CDS 0.032 0.110%** 0.070** 0.121%** 0.081
T 0.770 13.16U 72.08U 14.270 70.79U
REPO_SIZE 0.449 1.785 0.783 0.233 0.803
T 17W T 1.39 T 1530 T 1.42) T 1.840
TERM_REPO 13.005*** 8.086*** 9.834 0.572 0.977
14.410 13.68U T 1.68/ 10.250 10.28U
REPO_MATURITY 0.114%+* 0.014 1.912 0.013 0.465*+*
75.80U 70.32U T1.85U T0.490 76.020
Month dummies Yes Yes No Yes Yes
No. of obs. 1,898 138 52 604 236
Adj. R? 55.6 81.6 63.7 93.5 69.5

Schwab gives significantly higher spreads for repos with Goldman Sachs (GS)
relative to repos with Deutsche Bank (DB). This is consistent with the observa-
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decision. Not surprisingly, the regression results in Table 7 also show that the two
coefficients on the dealer dummy (Goldman Sachs) and the dealers’ CDS spreads
are statistically significant.

Interestingly, the preference of several other fund families cannot be ex-
plained by the credit risk of the counterparties. For example, relative to the repo
spreads with Credit Suisse, Fidelity funds charge 6.83-bps-higher spreads for their
repos with JP Morgan, 10.86-bps-lower spreads for their repos with Barclays, and
11.27-bps-lower spreads for their repos with Société Générale. Another example
is Bank of America funds. They charge JP Morgan 6.27-bps-higher spreads than
Credit Suisse. However, as shown in Figure 2, JP Morgan actually has the lowest
5-year CDS spreads among all dealers during our sample period.

D. Dealers Behavior

When dealers face a highly segmented market, we find that they behave
rationally to minimize their cost of financing by allocating their collateral effi-
ciently across segments. Dealers tend to bundle securities that have a small dollar
amount together and borrow from low-risk fund families that offer low haircuts
and spreads. For the securities that are large in dollar amount, dealers tend to bor-
row from high-risk fund families because it is difficult to make these securities el-
igible for repo transactions with the low-risk fund families that have more restric-
tive collateral-concentration requirements. In other words, we find that dealers are
optimizing their financing costs by allocating their collateral with counterparties
across different segments.

Table 8 shows the collateral allocation of JP Morgan, Credit Suisse, and
Deutsche Bank. These are the top 3 dealers in the equity repo market and can
borrow from multiple fund families, including both the high-risk fund families
and the low-risk fund families. For each dealer, we first aggregate all the collat-
eral provided by this dealer, stock by stock, at each month. We then look at how
the dealer allocates these securities to different repo transactions with different
counterparties.

Our first observation is that the securities provided by dealers are usually
of substantially different sizes. Considering JP Morgan as an example, it holds
on average 6.8 stocks with a value above $100 million, 66.8 stocks with a value
between $10 and $100 million, 102.2 stocks with a value between $1 and $10
million, and 59.4 stocks with a value below $1 million. The pattern is similar for
Credit Suisse, which holds on average 3.1 stocks with a value above $100 million,
59.2 stocks with a value between $10 and $100 million, 114.4 stocks with a value
between $1 and $10 million, and 141.9 stocks with a value below $1 million.
Deutsche Bank also exhibits a similar pattern, but it holds fewer stocks with a
large dollar amount.

More interestingly, we find that all dealers share a similar pattern when they
allocate their securities as collateral to different fund families. For stocks with
a high value, dealers tend to split the stock as collateral for multiple repos and
borrow more from Fidelity, which can tolerate more concentrated collateral. For
stocks with a low value, dealers tend to bundle the stock with other securities as
the collateral for one repo and borrow more from Morgan Stanley funds, which
charges lower haircuts and spreads. Comparing the high-value stocks with a value
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TABLE 8
Dealers’ Collateral Allocation

Table 8 reports the collateral allocation for JP Morgan (JPM), Credit Suisse (CS), Deutsche Bank (DB), and all dealers.
We first aggregate all the collateral provided by each of the dealers at the end of each month, stock by stock. For each
of the stocks, we trace all the repos where the stock is being posted as collateral and calculate the equal-weighted
average of these repos’ characteristics. The repo-characteristics variables include the following: the size of the repo, the
equal-weighted (EW) number of collateral securities per repo, the value-weighted (VW) number of collateral securities
per repo, the collateral weight of the stock, a dummy for Fidelity funds’ repos, and a dummy for Morgan Stanley funds’
repos. We then group the stocks into 4 categories based on their amount at the end of each month: below $1 million, from
$1 million to $10 million, from $10 million to $100 million, and above $100 million. The average repo statistics associated
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market in this section.’* We find that the trading in the Treasury market is very
competitive, and the haircuts and spreads are priced homogeneously across dif-
ferent fund families, consistent with the common belief.

Unlike the very segmented equity repo market, which is dominated by a few
large players, the Treasury repo market involves a large number of fund families
and dealers. Table 9 reports the summary statistics for the top 10 fund families
and the top 10 dealers. On the lenders’ side, there are 81 unique fund families.
Federated Investors is the largest lender in the Treasury repo market, but it only
accounts for approximately 12% of the total lending. This is much less than the
top fund family’s market share (Fidelity) in the equity and corporate bond repo
markets. The total market share of the top 5 fund families is approximately 45%,
and the total market share of the top 10 fund families is 68%.

On the borrowers’ side, there is a total of 30 dealers. Barclays is the largest
borrower, followed by the Royal Bank of Scotland, Deutsche Bank, Credit Suisse,
and BNP Paribas. All top 5 dealer banks are non-U.S. European banks. The top 5
dealers account for 53% of the market share, the top 10 dealers account for 77%
of the market share, and the remaining 20 dealers account for 23% of the market
share. The lenders and borrowers are also more interconnected in the Treasury tri-
party market. Compared with the equity and corporate bond repo markets, both
the lenders and the borrowers also tend to trade with more counterparties in the
Treasury repo market.

In terms of collateral, the majority of the Treasury collateral is Treasury
notes. Table 10 summarizes the underlying Treasury securities in the collateral
pool for the top 10 fund families, as well as for the full sample. On average, 79%
of securities are Treasury notes, 15% are Treasury bonds, and the remaining 6%
are Treasury bills. The average age of a Treasury collateral is 2.39 years. A small
fraction of the collateral, approximately 10.83%, is on-the-run securities.

Treasury repos are usually backed by only a few securities. On average, there
are only approximately 3.83 securities, or 2.35 value-weighted securities, per 1
Treasury repo. The average maximum collateral weight per repo is 0.80, and more
than half of the Treasury repos are backed by only 1 security. Federated Investors,
the largest fund family in the Treasury repo market, requires a relatively more di-
versified pool of securities than other fund families. The differences, however, are
not as big as in the equity repo market. We do not observe significant differences
in other collateral characteristics, such as age, maturity, coupons, and outstanding
amount.

Most importantly, we find that pricing in the Treasury repo market is quite
homogeneous across fund families. As shown in Table 9, most of the haircuts are
uniformly set at the 2.00% level. Considering Federated Investors as an example,
the ninth decile (P90) of haircuts is 2.03%, very close to the first decile of 2.00%.
The standard deviation of haircuts is also small, at only 0.07%. The pattern is
similar for the full sample and most of the top 10 fund families.*

B\We did not investigate the agency repo market because there is no standard database available on
the prices of the agency securities.

¥ Among the top 10 fund families, the standard deviations of haircuts are higher than 0.3% for the
Morgan Stanley and Northern Trust fund families. This is likely due to reporting errors and potential
noise introduced in the collateral-matching process.
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TABLE 9
Top Fund Families and Dealers in the Treasury Tri-Party Repo Market

Table 9 reports the summary statistics of the haircut, spread, maturity, and size of the Treasury tri-party repos from Nov. 2010 to Aug. 2013. Panel A reports the summary statistics for the top 10 fund families,
and Panel B reports the summary statistics for the top 10 dealers. The top 10 dealers are Barclays (BCS), Royal Bank of Scotland (RBS), Deutsche Bank (DB), Credit Suisse (CS), BNP Paribas (BNP), Bank of
America (BAC), HBSC (HBC), Credit Agricole (ACA), Socigtd G@ng@rale (GLE), and Citigroup (C), respectively. In addition, we also report the mean and standard deviation of the dealers’ 5-year credit default
swap (CDS) spreads in Panel B. The CDS spread data are obtained from Markit, Inc.

Panel A. Top 10 Fund Families

Repo Haircut (%) Repo Spread (bps) Repo Maturity (days) Repo Size ($millions)
Fund No. of Amt. No. of Std. Std. Std. Std.
Family Repos ($billions) Dealers Mean Dev. P10 Median P90 Mean Dev. P10 Median P90 Mean Dev. P10 Median P90 Mean Dev. P10 Median P90
Federated Investors 1,135 347 20 202 007 200 200 203 140 440 400 100 7.00 1.8 1.7 1 1 5 306 555 8 100 1000
Dreyfus 1,259 300 18 2.00 002 2.

Buep pue ‘ued ‘nH

€9¢


https://doi.org/10.1017/S0022109019000863
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

364 Journal of Financial and Quantitative Analysis

TABLE 10
Characteristics of Treasury Collateral by Fund Families

Table 10 reports the summary statistics for the collateral of the Treasury tri-party repos from Nov. 2010 to Aug. 2013. For
each Treasury repo, we calculate the equal-weighted number of collateral securities (COL_NUMBER_EW), the value-
weighted number of collateral securities (COL_NUMBER_VW), the maximum weight of collateral (COL_MAX_WEIGHT),
the proportion of Treasury bills (BILL), the proportion of Treasury notes (NOTE), the proportion of Treasury bonds (BOND),
the value-weighted coupon in percentages (COUPON), the value-weighted age in years (AGE), the value-weighted matu-
rity in years (MAT), the value-weighted duration (DURATN), the value-weighted outstanding amount in billions (OUTAMT),
and the percentage of on-the-run Treasuries (OTR). All the weights are the collateral value of the individual securities di-
vided by the total collateral value. We then report the cross-sectional mean, median, and standard deviation for repos
by each fund family and for repos of the full sample.

COL_ COL_ COL_
NUMBER_ NUMBER_  MAX_
Fund Family EW VW  WEIGHT VOL BILL NOTE BOND COUPON AGE MAT OUTAMT OTR
Mean
Federated Investors ~ 13.19 6.39 0.48 4.43 0.05 0.80 0.15 210 256 6.08 39.24 1143
Dreyfus 2.85 1.96 0.83 5.03 0.08 0.77 0.15 205 215 641 42.62 10.46
Blackrock 2.42 1.84 085 436 0.06 0.79 0.15 207 243 625 40.18 1059
Morgan Stanley 2.45 1.73 0.82 3.67 0.06 0.81 0.13 197 278 519 38.83 1175
US Bancorp 6.80 3.66 062 536 0.10 0.68 0.22 219 254 765 43.08 9.89
JP Morgan 3.70 2.61 069 493 0.04 0.77 0.19 247 328 658 39.15 10.89
Northern Trust 2.30 1.69 0.80 4.90 0.02 0.88 0.10 208 210 629 42.04 1051
Wells Fargo 3.20 2.56 065 4.08 0.07 0.81 0.13 204 242 568 40.39 1054
Goldman Sachs 4.81 3.24 0.67 449 0.05 0.83 0.12 2.05 1.86 6.17 4055 10.44
Bank of America 4.64 2.65 0.74 416 0.05 0.83 0.12 2.19 256 564 3834 11.36
All 3.83 2.35 0.80 4.43 0.06 0.79 0.15 205 239 621 4047 10.83
Median

Federated Investors 4.00 2.99 0.41 3.35 0.00 1.00 0.00 1.91 192 441 36.13 10.70
Dreyfus 1.00 1.00 1.00 3.25 0.00 1.00 0.00 175 1.08 417 36.33 877
Blackrock 1.00 1.00 1.00 230 0.00 1.00 0.00 175 142 371 3566 9.00
Morgan Stanley 1.00 1.00 1.00 2.07 0.00 1.00 0.00 150 152 316 3536 10.73
US Bancorp 2.00 1.93 0.63 3.26 0.00 0.90 0.00 186 148 432 3660 9.25
JP Morgan 2.00 1.69 0.73 341 0.00 1.00 0.00 229 188 442 3559 9.60
Northern Trust 2.00 1.10 095 291 0.00 1.00 0.00 193 154 447 3566 893
Wells Fargo 2.00 1.83 066 256 0.00 1.00 0.00 177 154 406 36.21 10.74
Goldman Sachs 2.00 1.71 071 297 0.00 1.00 0.00 200 124 402 36.34 9.20
Bank of America 2.00 1.36 0.84 271 0.00 1.00 0.00 189 160 4.04 3527 10.76
All 1.00 1.00 1.00 252 000 1.00 0.00 1.75 1.39 3.83 35.83 9.58

Standard Deviation

Federated Investors ~ 29.17 11.28 0.32 383 0.16 0.30 0.26 1.27 265 541 1430 6.93

Dreyfus 10.99 4.16 0.26 513 0.25 0.38 0.32 1.65 341 7.15 22.06 863
Blackrock 6.64 3.63 024 482 022 037 032 1.62 330 724 1937 844
Morgan Stanley 4.42 1.74 024 430 021 035 0.30 1.68 399 6.04 1863 845
US Bancorp 16.26 5.44 032 547 025 039 0.36 1.64 330 804 2053 7.17
JP Morgan 5.54 3.25 030 456 0.18 036 0.33 1.77 430 6.53 1785 7.73
Northern Trust 1.95 1.35 024 475 014 029 0.27 1.27 243 621 1649 7.99
Wells Fargo 2.84 2.49 028 423 020 032 0.27 143 3.08 583 1641 6.90
Goldman Sachs 9.92 4.85 032 445 019 033 0.28 123 212 6.78 1566 7.98
Bank of America 16.42 5.44 028 405 018 032 0.27 152 3.28 584 1650 7.73
All 13.90 5.28 0.28 480 0.21 0.37 0.32 1.60 3.38 7.01 19.26 8.33

We formally test the determinants of the haircuts and spreads of Treasury
repos in Table 11. Not surprisingly, none of the collateral variables is related to
haircuts or spreads. The counterparty risk variable, which is measured as dealers’
CDS spreads, is also insignificant. For repo spreads, month dummies and repo-
maturity variables alone can explain close to 60% of the total variation. Therefore,
the variation in spreads is likely due to the time-series changes of the overall
credit market. Consistent with the common belief, the haircuts and spreads are
very homogeneous for repos backed by Treasury securities.
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TABLE 11
Determinants of Haircuts and Spreads for Treasury Tri-Party Repos

Table 11 reports the ordinary least squares (OLS) regressions on the haircuts and spreads of the Treasury tri-party repos
from Nov. 2010 to Aug. 2013. The collateral-characteristics variables are defined in Table 10. Other control variables
include dealers’ 5-year credit default swap (CDS) spreads (DEALERS_CDS); repo size (REPO_SIZE); a dummy for term
repo (TERM_REPO); repo maturity (REPO_MATURITY); and dummies for months, dealers, and fund families, respectively.
The t-statistics reported in square brackets are based on the standard errors double-clustered by months and fund
families. ** and *** indicate significance at the 5% and 1% levels, respectively.

Haircuts Spreads

COL_MAX_WEIGHT 0.012 0.003 0.118 0.191
T0.66U 70.18U T0.46U T0.65U
COUPON 0.007 0.009 0.095 0.064
T 1160 T 1.500 T 1.010 T 0.750
AGE 0.001 0.001 0.039 0.033
T 0.230 70.48U T1.010 10.88U
OUTAMT 0.061 0.12 0.104 0.516
10.17V 70.37U 70.03U T0.16U
DURATN 0.001 0.002 0.059 0.047
70.350 71.36U 11.94) 11.44)
BILL 0.075 0.031 0.49 0.545
T 1370 T 0.750 T0.99U T0.90U
NOTE 0.056 0.027 0.7 0.712
T 1.640 T 117U 11.930 T1.700
OTR 0.036 0.027 0.642 0.314
T 1670 T 1.04l T 1.35 T 0.6
DEALERS_CDS 0.017 0.018 0.019 0.267 0.276 0.189
T0.67V 10.720 70.80U T 1.630 T 1.70U T 1.180
REPO_SIZE 0.015 0.009 0.008 0.001 0.366 0.037 0.024 0.018
T 1530 T 1350 T 1210 T 0.39 T1.710 T 0.56U T 0.380 10.480

TERM_REPO 0.015 0.009 0.005 0.004 1.844* 1.906*** 1.875%* 1.858***
T 0910 T 0470 T 0.280 T 0.480 T 3.30U T 3.930 T 3.96U T 4.210
REPO_MATURITY 0.001 0.001 0.001 0.001 0.027** 0.025** 0.025** 0.016
T 0190 T 0460 T 0410 T 0.50 12.170 12.200 12.180 T1.72)
Month dummies Yes Yes Yes Yes Yes Yes Yes Yes
Dealer dummies No Yes Yes Yes No Yes Yes Yes
Fund family dummies No No No Yes No No No Yes
No. of obs. 15,436 14,849 14,849 14,849 15,436 14,849 14,849 14,849

Adj. R? 1.8 5.4 5.8 14.4 59.5 71.9 72.0 75.0

V. Corporate Bond Repos

In addition to equities, corporate bonds are also a popular form of nongovern-
ment collateral in the tri-party repo market. According to the statistics provided by
the Securities Industry and Financial Markets Association (SIFMA), the amount
of corporate bonds posted as collateral in the tri-party repo market has similar
magnitude as the equities, at approximately $85 billion per month from Nov. 2010
to Aug. 2013.

Table 12 summarizes the corporate bond repos for the top 5 fund families in
our sample, Panel A for repos backed by high-yield corporate bonds and Panel B
for repos backed by investment-grade corporate bonds. Similar to the equity repo
market, Fidelity is also the largest fund family in the corporate bond repo market.
This fund family accounts for 65% of the market share in the high-yield corporate
bond repo market and 47% of the market share in the investment-grade corporate
bond repo market.

Fidelity is also the fund family that accepts substantially more concentrated
collateral than other fund families in the corporate bond repo market. For the high-
yield corporate bond repos, the average number of collateral securities per repo
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TABLE 12
Top Fund Families in the Corporate Bond Repo Market

Table 12 reports the summary statistics of the haircut, spread, maturity, size, and collateral characteristics of the corporate bond tri-party repos from Nov. 2010 to Aug. 2013. The collateral-characteristics
variables include the equal-weighted number of collateral securities per repo (COL_NUMBER_EW), the value-weighted number of collateral securities per repo (COL_NUMBER_VW), the maximum weights
of collateral per repo (COL_MAX_WEIGHT), the value-weighted collateral maturity (COL_MATURITY), and the value-weighted collateral rating (COL_RATING). The weights are calculated as the value of the
individual collateral divided by the total collateral value of a repo. The ratings are numbers based on Moody's corporate bond ratings, from Aaa (1) to C (21). Panel A reports the summary statistics for the top 5
fund families in the high-yield corporate bond repo market, and Panel B reports the summary statistics for the top 5 fund families in the investment-grade corporate bond repo market.

Haircut Spread Maturity Size COL_NUMBER_  COL_NUMBER_ COL_ COL_ COL_
(%) (bps) (days) ($millions) (EW) (VW) MAX_WEIGHT MATURITY RATING

Fund No. of Amt. No. of

Family Repos ($millions) Dealers Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
Panel A. High-Yield Corporate Bond Repos
Fidelity 493 38,749 14 8.03 801 42.68 40.00 8 4 79 17 7.3 2.0 3.7 1.2 0.7 0.9
Federated Investors 70 7,226 3 205 200 36.14 38.00 4 4 103 100 323 31.0 13.8 13.7 0.2 0.2 7.0 6.0 135 135
Morgan Stanley 110 5,513 10 577 597 36.55 36.00 16 3 50 38 42.9 16.5 16.0 6.9 0.3 0.3 8.0 7.0 142 140
Blackrock 67 5,174 5 693 7.00 34.13 39.00 3 1 77 65 43.7 35.0 238 24.8 0.1 0.1 7.3 6.8 140 143
Bank of America 41 3,362 3 512 500 17.63 12.00 10 1 82 64 247 20.0 7.8 85 0.4 0.2 6.0 5.8 10.7 105
Panel B. Investment-Grade Corporate Bond Repos
Fidelity 827 57,926 15 504 502 2498 2200 6 4 70 14 8.1 4.0 3.9 1.6 0.7 0.8
Bank of America 374 32,246 14 457 500 17.65 1550 9 1 86 63 30.3 15.0 115 6.4 0.4 0.3 4.6 5.0 6.4 7.8
Morgan Stanley 140 18,396 10 501 500 14.65 12.00 2 1 131 60 91.6 19.5 53.3 10.6 0.3 0.1 10.3 9.9 7.7 7.5
Blackrock 95 8,175 7 6.54 7.00 19.28 15.00 6 1 86 50 65.9 38.0 29.9 24.1 0.1 0.1 11.0 103 8.0 8.2
Barclays 38 5,869 5 3.80 3.07 13.08 11.00 2 1 154 120 48.8 19.0 19.7 10.3 0.2 0.2 8.7 7.0 7.9 8.3
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is 7.3, the average value-weighted number of collateral securities per repo is 3.7,
and the average maximum collateral weight per repo is 0.70. Similarly, for the
investment-grade corporate bond repos, the average number of collateral securi-
ties per repo is 8.1, the average value-weighted number of collateral securities per
repo is 3.9, and the average maximum collateral weight per repo is 0.70. Again,
similar to the equity repo market, Fidelity is also the dominant fund family that
is willing to take high collateral risks. Due to missing information in Fidelity’s
monthly reports, we do not have detailed information, other than the collateral
concentration, on Fidelity’s corporate bond collateral. However, for the collateral
that we are able to match, we do not find significant differences in bond maturities
and ratings across different fund families.

In terms of pricing, we find that high-yield corporate bond repos are priced
similarly to equity repos. There is a very strong positive relationship between
the repo haircuts and the underlying collateral-concentration levels. Panel A of
Figure 3 plots the haircuts against the collateral-concentration levels (measured
as the maximum collateral weight) for the top 5 fund families in the high-yield
corporate bond repo market. Fidelity, the dominant fund family that takes high-
risk collateral, asks for haircuts at approximately 8%, the highest among all fund
families. Other fund families, such as Blackrock, Morgan Stanley, Bank of Amer-
ica, and Federated Investors, have more restrictive requirements on the collateral
concentration and ask for lower haircuts that range from 2% to 7%.

Conversely, the investment-grade corporate bond repos are priced more uni-
formly across fund families, similar to the Treasury repo market. As shown in
Panel B of Figure 3, the top 3 fund families, Fidelity, Bank of America, and
Morgan Stanley, all price their repos at the 5% level. For the other two fund fami-
lies, Blackrock charges 7% haircuts, and Barclays charges 3% haircuts. But these
two fund families, combined together, account for less than 10% of the market
shares.

We formerly test the determinants of corporate bond repos’ haircuts and
spreads in a regression setup in Table 13. For the repos backed by high-yield
corporate bonds, we find that repos backed by more concentrated collateral have
higher haircuts and spreads. As the maximum weight of the collateral pool in-
creases from 0 to 1, haircuts increase by 1.17%, and spreads increase by 3.11 bps.
Other collateral variables, such as ratings and maturities, are not statistically sig-
nificant determinants of repo haircuts and spreads.? Again, similar to the pricing
of equity repos, fund families in the high-yield corporate bond repo market care
only about the concentration levels of the collateral and do not seem to take into
account other collateral characteristics in their pricing decisions.

By comparison, none of the collateral variables is a significant determinant
of the haircuts and spreads of investment-grade corporate bond repos. For the
collateral-concentration measure, the coefficient is —0.07 with a ¢-value of -0.84
for the regression on haircuts and 1.14 with a ¢-value of 1.55 for the regression on

2The number of observations for corporate bond repos drops significantly when the variables
of collateral maturity and collateral rating are included in the regressions. This is because we cannot
match the collateral of Fidelity funds’ corporate bond repos due to missing information in these funds’
N-MFP forms.
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FIGURE 3

Collateral Concentration and Haircuts for Corporate Bond Repos

For each of the top 5 fund families in the high-yield and investment-grade corporate bond repo markets shown in Figure 3,
the gray vertical line represents the range from the 25th percentile to the 75th percentile of the haircuts; the gray horizontal
line represents the range from the 25th percentile to the 75th percentile of the collateral concentration, measured as the
maximum weight of securities in a collateral pool; and the horizontal line and the vertical line intersect at the median of
the haircuts and the collateral concentration. In addition, we also plot a filled circle centered at the median of the haircuts
and the collateral concentration for each of the fund families, where the size of the circle is proportional to the market

share of the fund families.

Graph A. High-Yield Corporate Bond Repos
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spreads. The coefficients on collateral ratings and maturities are also insignificant.
Moreover, we do not find evidence that repo prices vary significantly across deal-
ers or in association with dealers’ credit risk. In other words, the investment-grade
corporate bond repos are priced relatively homogeneously, similar to the Treasury

repo market.


https://doi.org/10.1017/S0022109019000863
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

Hu, Pan, and Wang 369

Determinants of Haircuts and Spreads for Corporate Bond Tri-Party Repos

TABLE 13

Table 13 reports the ordinary least squares (OLS) regressions on the haircuts and spreads of tri-party repos on high-
yield and investment-grade corporate bond repos. The sample period is from Nov. 2010 to Aug. 2013. The collateral-
characteristics variables include the maximum collateral weight per repo (COL_MAX_WEIGHT), the value-weighted bond
maturity (COL_MATURITY), and the value-weighted bond rating (COL_RATING). The weights are the collateral value of
the securities in the collateral pool divided by the total collateral value. Other control variables include dealers’ 5-year
credit default swap (CDS) spreads (DEALERS_CDS), repo size (REPO_SIZE), a dummy for term repo (TERM_REPO),
repo maturity (REPO_MATURITY), and dummies for months and dealers, respectively. The ¢-statistics reported in square
brackets are based on the standard errors clustered by months. ** and *** indicate significance at the 5% and 1% levels,

respectively.

Panel A. High-Yield Corporate Bond Repos

COL_MAX_WEIGHT
COL_MATURITY
COL_RATING
DEALERS_CDS
REPO_SIZE
TERM_REPO
REPO_MATURITY
Month dummies

Dealer dummies

No. of obs.
RZ

Panel B. Investment-Grade Corporate Bond Repos

COL_MAX_WEIGHT
COL_MATURITY
COL_RATING
DEALERS_CDS
REPO_SIZE
TERM_REPO
REPO_MATURITY
Month dummies

Dealer dummies

No. of obs.
RZ

Haircuts Spreads
1.168*+* 3.112*%
T4.96U 12.350
0.16 0.012
71.28U 70.020
0.067 0.169
T1.10U T0.70U
0.021%** 0.021** 0.019 0.017 0.029 0.03
13.04J 72.260 71.94) 70.500 T 0.7V T 0.67U
0.091* 0.096 0.125 0.338 1.556%* 1.511%*
T 2520 T 0.89 T 11w T1.68U 13.790 T4.01U
0.272 0.467 0.396 7.920%** 1.981 2.063
T 0.86U T 1.270 T 1.020 14170 70.60U T0.65U
0.004 0.004 0.004 0.146** 0.201** 0.195*
T0.96U 70.27U 70.27U T2.120 T2.05U T1.99U
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
654 188 188 654 188 188
51.7 71.7 711 61.3 58.3 58.4
0.069 1.143
T 0.84U T1.550
0.101 0.163
71.350 T 0.3
0.019 0.233
T1.04U T 147
0.001 0.002 0.002 0.015 0.008 0.013
70.810 70.74) 70.500 70.910 T 0.500 T 0.77V
0.025 0.006 0.016 0.322%+* 0.596 0.576
T 1620 T 0.06U T 017V T 279 T1.390 T1.48
0.360%** 0.03 0.012 9.173%** 11.259%+* 11.486*+*
T72.69U T 0.140 70.07U 14.74) 79.320 T12.020
0.004** 0.004 0.001 0.182%+* 0.146*** 0.138***
T 2.36U T0.90U T0.40U 75.89U T4.20U 75.18U
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
1,140 278 278 1,134 272 272
39.4 60.9 59.6 70.6 80.0 80.7

VI. Conclusions

Taking advantage of a unique data set of repo transactions between U.S.
MMPFs and dealer banks, we examine trading and pricing in the tri-party repo mar-
ket. For repos backed by safe collateral assets, such as Treasury and investment-
grade corporate bonds, the market is competitive, and the repo prices are uni-
form within each asset class. However, for repos backed by risky collateral
assets, such as equities and high-yield corporate bonds, the market is highly
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segmented, and the repo prices vary substantially, both across segments and within
segments. The segmentation is shaped by fund families that self-select different
collateral risk through requirements on the collateral-concentration levels. Fund
families in the high-risk segment ask for higher haircuts and spreads, resulting in
a strongly positive relationship between repo prices and collateral concentration
across segments. Within segments, haircuts are mainly determined by collateral
concentration and counterparty; spreads are mainly determined by maturity and
counterparty. When facing a highly segmented market, dealers behave rationally
to minimize their cost of financing by allocating their collateral across different
fund families.

Supplementary Material

Supplementary Material for this article is available at https://doi.org/10.1017/
S0022109019000863.

References

Bartolini, L.; S. Hilton; S. Sundaresan; and C. Tonetti. “Collateral Values by Asset Class: Evidence
from Primary Securities Dealers.” Review of Financial Studies, 24 (2010), 248-278.

Brunnermeier, M. K., and L. H. Pedersen. “Market Liquidity and Funding Liquidity.” Review of Fi-
nancial Studies, 22 (2009), 2201-2238.

Chernenko, S., and A. Sunderam. “Frictions in Shadow Banking: Evidence from the Lending Behavior
of Money Market Funds.” Review of Financial Studies, 6 (2014), 1717-1750.

Copeland, A.; D. Duffie; A. Martin; and S. McLaughlin. “Key Mechanics of the U.S. Tri-Party Repo
Market.” Economic Policy Review, 18 (2012), 17-28.

Copeland, A.; A. Martin; and M. Walker. “Repo Runs: Evidence from the Tri-Party Repo Market.”
Journal of Finance, 69 (2014), 2343-2380.

Duffie, D. “Special Repo Rates.” Journal of Finance, 51 (1996), 493-526.

Fecht, F.; K. G. Nyborg; J. Rocholl; and J. Woschitz. “Collateral, Central Bank Repos, and Systemic
Arbitrage.” Working Paper 16-66, Swiss Finance Institute (2016).

Federal Reserve Bank of New York. “Task Force on Tri-Party Repo Infrastructure.” (2010).

Gorton, G., and A. Metrick. “Haircuts.” Federal Reserve Bank of St. Louis Review, 92 (2010),
507-519.

Gorton, G., and A. Metrick. “Securitized Banking and the Run on Repo.” Journal of Financial Eco-
nomics, 104 (2012), 425-451.

Gorton, G., and G. Ordofiez. “Collateral Crises.” American Economic Review, 104 (2014), 343-378.

He, Z., and W. Xiong. “Dynamic Debt Runs.” Review of Financial Studies, 25 (2012), 1799-1843.

Kacperczyk, M., and P. Schnabl. “How Safe Are Money Market Funds? Quarterly Journal of Eco-
nomics, 128 (2013), 1073-1122.

Krishnamurthy, A. “The Bond/Old-Bond Spread.” Journal of Financial Economics, 66 (2002),
463-506.

Krishnamurthy, A.; S. Nagel; and D. Orlov. “Sizing Up Repo.” Journal of Finance, 69 (2014),
2381-2417.

Kyung Auh, J., and M. Landoni. “The Role of Margin and Spread in Secured Lending: Evidence from
the Bilateral Repo Market.” (2016).

Lee, J. “Collateral Circulation and Repo Spreads.” Working Paper, Weatherhead School (2015).

Martin, A.; D. Skeie; and E.-L. von Thadden. “Repo Runs.” Review of Financial Studies, 27 (2014),
957-989.

McCabe, P. E. “The Cross Section of Money Market Fund Risks and Financial Crises.” Working
Paper, Finance and Economics Discussion Series, Board of Governors of the Federal Reserve
System (2010).

Strahan, P., and B. Tanyeri. “Once Burned, Twice Shy: Money Market Fund Responses to a Systemic
Liquidity Shock.” Journal of Financial and Quantitative Analysis, 50 (2015), 119-144.

€9800061060122005/£101°01/B10"10p//:sd1Yy

*SWIa1/2402/6.10 8B pLIquIEY MMM //:Sd11Y 18 B|ge|ieAR ‘SN JO SWIa) 3407 abpuquie) ayi 03 193[gns ‘95:5Z:/0 18 LZ0Z 22d ' uo ‘Alisianiun enybuis] *2103/6.10°a6pquied mmm//:sdiy wody papeojumoq


https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://doi.org/10.1017/S0022109019000863
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

Hu, Pan, and Wang 371

Vayanos, D., and P.-O. Weill. “A Search-Based Theory of the On-the-Run Phenomenon.” Journal of
Finance, 63 (2008), 1361-1398.

Wu, C.; S. Liu; and L. Chiu. “Collateral and Counterparty Risks in the Repo Market.” Working Paper,
European Financial Management Association (2017).

Zhang, S. “Collateral Risk, Repo Rollover and Shadow Banking.” Working Paper, London School of
Economics (2014).

€9800061060122005/£101°01/B10"10p//:sd1Yy

*SWIa1/2402/6.10 8B pLIquIEY MMM //:Sd11Y 18 B|ge|ieAR ‘SN JO SWIa) 3407 abpuquie) ayi 03 193[gns ‘95:5Z:/0 18 LZ0Z 22d ' uo ‘Alisianiun enybuis] *2103/6.10°a6pquied mmm//:sdiy wody papeojumoq


https://doi.org/10.1017/S0022109019000863
https://www.cambridge.org/core
https://www.cambridge.org/core/terms



