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Abstract
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1 Introduction

According to classical theories on the role of banks in lending contracts, lead arrangers should
retain a significant share of the loans they help syndicate. This follows from the argument
that they possess an informational advantage, relative to other lenders, and are typically
tasked with loan monitoring. The retention argument therefore relies on two motives: the
avoidance of adverse selection (Leland and Pyle (1977)) and the mitigation of moral hazard
(Gorton and Pennacchi (1995), Holmstrom and Tirole (1997)). Consistent with these theo-
ries, prior studies have found empirical evidence suggesting that the loan stake of the lead
arranger — the lead share — serves as a mechanism to overcome these asymmetric informa-
tion problems in the syndicated loan market (Sufi (2007), Ivashina (2009), Benmelech et al.
(2012)). This has led to the conventional wisdom that lead arrangers do not sell their lead
share.

However, most prior studies have relied on loan origination data from Dealscan. Using
Dealscan data presents researchers with two issues. First, lender shares at origination are
only reported for a very small set of loans. Moreover, the reporting of lender shares is
non-random, leading to a potential sampling bias. Second, almost no institutional investors
participate in the loan syndicate at origination. Instead, they purchase loan shares in pre-
arranged transactions within days of origination. As institutional investors have become
a major force in this market (Irani et al. (2021), Fleckenstein et al. (2020)), the lender
composition as observed at origination is often not representative of the actual loan ownership
a few days after origination. These observations lead us to revisit the role of the lead share
using both Dealscan data for the loan ownership at origination and the Shared National
Credit Registry (SNC) data, which is maintained by the three bank supervising institutions
in the US (The FDIC, OCC and FRB), and tracks the loan ownership over time.

How can researchers, who only have access to Dealscan data, approximate lending by
syndicate members? First, we show that the reported shares for loans are fairly accurate for

loans that are more targeted at banks, such as credit lines and Term A loans, and therefore



see less turnover after origination. Second, for loans that have no lender shares reported
or are targeted at institutional investors, we propose approximating the lender shares of
syndicate members after origination with various loan characteristics available in Dealscan,
based on a regression that we fit with SNC holdings data. We show that this method vastly
outperforms commonly used methods in the literature such as imputing lender shares based
on the syndicate structure (e.g., Chodorow-Reich (2014)).

We then turn to the role of the lead arranger’s share in syndicated loan transactions. We
formulate and test three hypotheses about the lead arranger’s share implied by information
asymmetry theories. First, the lead arranger should rarely sell its stake because of the issues
resulting from moral hazard and adverse selection. Second, the lead arranger should be less
likely to sell its loan share than other banks that are also part of the loan syndicate. This
follows from information advantage of the lead arranger and its delegated task of screening
and monitoring the firm. Third, loans that are entirely sold by the lead arranger should
perform worse, on average. After all, without exposure to the firm, the lead arranger has
no incentive to monitor the firm. In addition, it should prefer to sell loans that it privately
knows are of worse quality.

Inconsistent with the first hypothesis, we find that the lead arranger frequently sells its
entire loan share. The lead arranger sells its entire share for 13% of all loans and for 32% of
all term loans prior to loan maturity. Moreover, lead share sales are most frequent (61%) for
loans preferred by institutional investors, such as Term B loans. Weighting loans by their
outstanding dollar amounts reinforces that picture: over 50% of the outstanding term loan
dollars are part of a loan in which the lead arranger has no stake at some point over the loan
duration. This number is even higher (73%) for institutional term loans.

Importantly, we find that the lead arranger typically sells its entire exposure within days
of origination. Because many of these transactions are pre-arranged prior to origination,
the lead arranger never has any post-origination exposure to these loans. Potentially, the

lead arranger could retain sufficient skin-in-the-game by investing in other loans of the same



borrower. However, we find that this is often not the case. For 37% of the loans in which
the lead arranger sells its stake, it has no other loan exposure to the same borrower.

Inconsistent with the second hypothesis, the lead arranger is as likely to sell off its entire
share as any other bank lender that participates in the syndicate.

Finally, inconsistent with the third hypothesis, we find no evidence that sell-offs by lead
arrangers induce issues of averse selection and moral hazard. We find that loans in which
the lead bank retains its share are more — not less, as predicted by theory — likely to become
non-accruing (i.e., miss a payment) in the future. Our baseline results show that a sale of the
entire lead share by the arranger is associated with an approximately 1% lower probability
that the loan becomes non-accruing in the future. This coefficient is economically large,
considering that the unconditional probability of a loan being classified as non-accruing in
the SNC data is only 3.4%. The relationship holds when controlling for ex-ante default
risk with three different measures: (a) the all-in-drawn spread at origination, (b) the lead
arranger’s internal risk rating of the loan, and (c) external ratings from rating agencies. The
result is also robust to various other specifications. For example, it holds when limiting the
sample to loans that we observe immediately after origination, such that our covariate only
picks up immediate (or pre-arranged) loan sales by the lead arranger.

We view these results as evidence that the loan share retained by the lead arranger does
not play the role emphasized in the prior literature. What does this imply for any potential
information asymmetries between lenders in the syndicated loan market? Omne possibility
is that the degree of information asymmetry between the lead arranger and other lenders
is lower than previously assumed. For one, a large part of institutional investment vehicles
in the syndicated loan market, e.g., collateralized loan obligations (CLOs), are actively
managed and presumably conduct their own due diligence. These investors can collect soft
information about the borrower through access to its management during the syndication
process and obtain outside opinions through public ratings. Accordingly, there might be less

need for an incentive mechanism — such as the lead share — to signal the quality of the loan.



Another possibility is that information asymmetries are mitigated by other mechanisms that
incentivize the lead arranger to perform the screening or monitoring it was delegated to do.
Importantly, these two explanations are not mutually exclusive but might even be interlinked
as weaker information asymmetries might allow for other incentive mechanisms (especially
if they are less costly than retention). We propose two incentive mechanisms that could be
at work in the loan market.

First, the lead arranger’s commitment to underwrite loans entails the risk that (bad)
loans end up on its balance sheet, i.e., the lead arranger is exposed to a form of “pipeline
risk” (Bruche et al. (2020)).! Facing the prospect of holding a (bad) loan on its balance sheet
incentivizes the lead arranger to conduct due diligence before agreeing to underwrite a loan.?
This can be tested, for instance, by looking at shocks to the borrower or the economy during
the syndication process. Second, repeated interactions between the lead arranger and other
lenders in the loan market entail reputation risks for the lead arranger when syndicating bad
loans (Gopalan et al. (2011), Hartman-Glaser (2017), Winton and Yerramilli (2021)). The
potential loss of underwriting revenue as a result of underwriting bad loans could give the
lead arranger enough incentives for the screening and monitoring of loans. In both cases,
the lead arranger faces the risk that underwriting bad loans leads to negative consequences.
We therefore use the term “underwriting risk” to describe them.

We conduct a number of tests suggesting that pipeline and reputation risks are present in
the syndicated loan market and might therefore function as alternative incentive mechanisms.
First, we show that the lead arranger is less likely to sell its share when negative informa-
tion about the borrower arises during the syndication process, consistent with pipeline risk.

Pipeline risk can also explain part of the differential performance of retained and sold loans

IPipeline risk has recently made headlines in the financial press, because the ECB is concerned about
the risks to major banks arising from their loan underwriting business (see FT article “ECB threatens banks
with capital ‘add-ons’ over leveraged loan risks.”). For example, Deutsche Bank suffered multimillion-dollar
losses after it struggled to offload two risky corporate loans that it agreed to underwrite for private equity
clients (see FT article “Deutsche Bank rebuffed ECB over call for action on leveraged finance.”).

2The argument is similar in spirit to Hartman-Glaser et al. (2012). They argue that temporary retention
can suffice to induce proper due diligence. We argue that retention with some probability (i.e., when pipeline
risk materializes) might suffice to induce proper due diligence.



conditional on the loan spread. We find that the differential performance between sold and
retained loans significantly widens following a negative shock to the borrower’s prospects
during the syndication process. After all, the lead arranger is often bound by the underwrit-
ing commitment not to increase the loan spread beyond some upper limit. Second, we find
that when loans that the lead arranger underwrote turn sour, the lead arranger’s market
share in loan underwriting drops subsequently, consistent with a loss in reputation. This
implies a fall in underwriting fees collected by the lead arranger. These results indicate that
loan underwriting is a risky business, but one that is also rewarded with high fee revenue. We

perform a series of quantification exercises to show that both are economically meaningful.?

Literature review. We contribute to a large literature that studies the role of information
asymmetry problems in lending markets. Seminal papers argue that the two issues resulting
from asymmetric information, adverse selection and moral hazard, are mitigated when the
lead bank retains part of the loan on its balance sheet (Leland and Pyle (1977), Gorton
and Pennacchi (1995), Holmstrom and Tirole (1997)).* Hartman-Glaser et al. (2012) and
Gryglewicz et al. (2021) show theoretically that lead arrangers do not need to retain their
share permanently, but merely for a sufficiently long time to induce screening and monitoring.
Several empirical studies have applied these theories to the syndicated loan market, typically
using Dealscan data. Sufi (2007) shows that the lead arranger has a larger syndicate share
for loans with stronger monitoring requirements, consistent with information asymmetry
theories of the lead share. Similarly, Ivashina (2009) finds that a larger share held by a lead
bank at origination reduces the spread demanded by investors. To the best of our knowledge,
we are the first to test these theories using actual loan holdings shortly after origination as

observed in the SNC data, and our results question the importance of the lead share in

3According to Bloomberg estimates, the top 10 lead arrangers earned underwriting revenues of more
than 9 billion USD in 2021 (enter “LEAG QUSLOAN” into the Bloomberg terminal).

4The theoretical result of Hébert (2018) suggests that if the lead arranger needs to retain a share to
overcome moral hazard, it would optimally retain an “equity” slice of the loan it originates.



mitigating information asymmetry problems in syndicated loans.’

Retention theories apply not only to syndicated loans but more generally to all loans
originated by an intermediary. A large literature has studied banks’ incentives in mortgage
origination following the large number of mortgage defaults during the global financial crisis.
In contrast to our findings, this literature finds loan retention by the originating bank to have
a strong positive effect on loan quality. For instance, Keys et al. (2010) and Keys et al. (2012)
find that loans that were more likely and took less time to be securitized and for which the
originating bank consequently retained less or even no economic exposure were substantially
more likely to default, conditional on observable risk. Purnanandam (2011) finds similar
results on the bank level. Moreover, Begley and Purnanandam (2017) provide evidence that
residential mortgage-backed securities with a larger equity tranche — and thus more retention
by the originating bank — invested in loan pools that performed better ex-post. One reason
for the differing result could be that information asymmetries between the originating bank
and ultimate investors are weaker in the syndicated loan than in the mortgage market.
Most funds investing in syndicated loans are actively managed, obtain detailed financial
information about the borrower and can collect soft information through access to its top
management during the syndication process. Consequently, the information asymmetry
between lenders might be weaker than previously assumed. Alternatively, mechanisms other
than retention might suffice to induce proper screening by the originating bank.

Our findings support the theories proposed by Hartman-Glaser (2017) and Winton and
Yerramilli (2021). They study asset sales in which the originating agent can build reputation,
which allows for an equilibrium without adverse selection and moral hazard, despite no or
very little retention. In particular, our finding that lead banks experiencing defaults with
the loans they originated are punished, supports the prediction by Winton and Yerramilli

(2021), and confirms findings by Gopalan et al. (2011) using Dealscan.

5Other notable studies that use the lead share as reported in the SNC data are Bord and Santos (2012,
2015), Bruche et al. (2020), Gustafson et al. (2021), Paligorova and Santos (2018), Santos and Shao (2018),
Irani et al. (2021), and Balasubramanyan et al. (2019) though they do not analyze the question we work on
here.



Our study contributes to the literature that has examined loan sales of banks without
focusing on the lead bank.® It also connects to a growing literature that focuses on the
“originate-to-distribute” practice in the syndicated loan market and its implications Bord
and Santos (2012).7 Finally, our study is also related to Gustafson et al. (2021) who find
that directly measured monitoring efforts by the lead bank are positively correlated with its
retained share, consistent with the theory proposed by Holmstrom and Tirole (1997). How-
ever, they also find that loans with a higher lead share are more likely to violate covenants,
consistent with our finding that loans with positive lead share perform worse.

The rest of the paper is organized as follows. Section 2 describes the data and pro-
vides some institutional background on loan syndications. Section 3 discusses theories on
asymmetric information and derives testable hypotheses. Section 4 empirically tests these
hypotheses. Section 5 provides evidence for alternative incentive mechanisms. Section 6

concludes.

2 Data & Institutional Background

2.1 Data

SNC. Our primary data is loan-lender-time-level data from the Shared National Credit

(SNC) registry, which is maintained by the Board of Governors of the Federal Reserve Sys-

6Several papers have examined corporate loan sales banks without specifically focusing on the lead bank.
For instance, Drucker and Puri (2009) find that loans which trade in the secondary market have more
covenants and firms whose loans are traded benefit from increased debt availability. Similarly, Gande and
Saunders (2012) find a positive stock price reaction when a firm’s loan is first traded in the secondary market,
consistent with the alleviation of the firm’s financial constraints. In contrast, Dahiya et al. (2003) using a
small sample of seasoned loan sales find a negative price reaction consistent with an informational advantage
by banks compared to equity market investors.

"Lee et al. (2019a) show that for leveraged term loans the average share retained by the lead agent
declines from about 20% to only 2% within 90 days after origination. More generally, Lee et al. (2019b)
show that for leveraged term loans the average share held by banks drops from over 80% to under 20% in
the same period after origination. Hu and Varas (2020) study theoretically the credit market dynamics and
banks’ financing when arranging banks can sell their share. Bruche et al. (2020) focus on one important
aspect of the originate-to-distribute business model: pipeline risk. They show that the lead share is larger
for loans that experience lower than expected demand, consistent with pipeline risk. We also find evidence
that supports this theory.



tem, the Federal Deposit Insurance Corporation, and the Office of the Comptroller of the
Currency. The data encompasses information for all syndicated loans with a minimum ag-
gregate commitment of USD 20 million® which are held by at least three federally supervised
institutions.® The administrative agent of a qualifying loan — usually the lead arranger — is
obliged to report detailed information about the loan as well as the commitment held by
each loan participant. The reporting frequency is annual before 2015, quarterly in 2015, and
semi-annual in the years 2016 to 2018.

Crucially, for our purposes, the lead bank must report details on the loan, even if they
are no longer in the syndicate. Thus, the SNC data allows us to observe the lead arranger’s
share and the share held by other lenders at the end of every reporting period over the entire
loan duration. We want to stress that the SNC data does not allow us to observe the lead
share at loan origination, but only at each of the SNC report dates. In addition to loan
holdings, the SNC contains information on loan characteristics such as the loan’s size, lead
banks’ internal loan ratings, whether a loan is non-accruing, and whether parts of a loan are
rated non-pass by Federal Reserve Examiners.

The SNC data reports the facility of each loan deal separately. Thus, when a loan deal
consist of a credit line and a term loan, we obtain separate information on the two loans
and can therefore observe the lead arranger’s stake in each facility. We treat such loans as
distinct throughout our analyses, but track such commitments for the purpose of assessing
aggregate lead agent exposure to a borrower. We are additionally able to distinguish between
newly originated and renegotiated loans. For the purpose of cleanly identifying the effects
in question, we focus only on newly originated loans in the analyses below.

We aggregate loan holdings to the holding company level. For bank entities, we therefore

aggregate up to the bank holding company level. While aggregating, we exclude funds that

8We end our data in 2018, to avoid an issue with sample selection. The threshold for loans captured by
the SNC was raised to USD 100 million effective January 1, 2018.

9This also encompasses loan facilities that are part of a loan agreement that includes another loan facility
that is held by at least three federally supervised institutions. A detailed description of the reporting re-
quirements can be found under https://www.kansascityfed.org/banking/bankerresources/complete-
and-file-reports/shared-national-credit.



are managed by bank holding companies, which do not invest the bank’s money.'® We
allow for bank mergers in our sample, aggregating the holdings of individual banks in the
reporting period in which the merger occurs. However, the majority of our analyses are
focused on the period directly following loan origination. These are largely unaffected by
merger considerations.

Our sample starts in 1993 and ends in 2018. In order to have a consistent panel, in which
we observe each loan shortly after origination, we exclude loans that are first observed in
the SNC more than 400 days after their origination. This mostly excludes loans that were
originated before 1993 or loans that meet the SNC requirements at a later date, after their

origination.!! After dropping these loans, our final sample contains 71,007 loans.

Dealscan. We obtain further loan information from Refinitiv Dealscan LPC. Most of this
data is self-reported by lead arranging banks to Refinitiv. The purpose of this self-reporting
is for banks to better their standing in the ‘league table’ of arrangers. Refinitiv requires
the lead arranger to report any loan deal within 15 days of its closing date and to provide
some deal details.!? The lead arranger sometimes report the lenders’ individual shares in
the origination syndicate, though this information is frequently not available.

We limit the sample to loans for which the all-in-drawn spread and the loan purpose
are available. We then merge the Dealscan data with the SNC data on the loan-level using
a fuzzy match algorithm similar to Cohen et al. (2018), based on the borrower name and
a conservative definition of common loan variables. In total, we are able to match 21,180

Dealscan loans to the SNC loan sample. We then also match lenders in both data sets to

10This has no impact on the results as most asset managers of loan mutual funds or CLOs are not affiliated
with any bank.

"Tn total, we drop 21,171 loans due to this requirement.

12The lead arranger needs to provide the borrower name; the total deal and individual facility (tranche)
types and amounts; new or incremental amount (if upsizing, add-on or meets Refinitiv LPC definition of
“new money”); the deal purpose; the financial close/closing date; the tenor or maturity date of individual
tranches; the full-titled lender group including bookrunners, lead arrangers, agents, arrangers, and any non-
titled lenders; sponsor name; base rate; margin and fees at close; identification of all second lien ABL,
PIK, Green, ESG, or unitranche facilities; borrower sales and EBITDA (if requested by Refinitiv); borrower
industry and SIC or NAIC code (if requested by Refinitiv); and borrower state and country.



get a loan-lender match based on lender names. Given the manual nature of this match, we
focus on the lenders with the largest (cumulative) exposure to the syndicated loan market.
We merge well over 80% of lenders in our joint loan sample.

The combined data is ideal for our study. We observe the syndicate structure at loan
origination (from Dealscan) as well as the loan’s true owners once a loan has been originated
(from SNC). This allows us to see the degree to which the lender composition changes over

time — and when the most pronounced changes occur.

Summary statistics. Columns 1-3 of Table 1 show summary statistics for the main vari-
ables used throughout the paper. The remaining columns of the table are discussed further
in Section 4. 21% of the loans are term loans. The average loan in the data has a loan size of
USD 296 million and a maturity of 4.43 years. The average all-in-drawn spread is 225 basis
points. 3.4% of the loans in our sample became non-accruing over their life, which means
that there was some form of payment default for the lender.!® The fraction of loans that
were rated non-pass and therefore considered at risk of suffering a payment default is higher
at 16.45%. We use these two variables to measure the ex-post performance of loans. The
correlation between the two variables is 43%. Term loans are slightly more likely to become

non-accruing or be rated non-pass, at 3.9% and 17.9% respectively.

2.2 Institutional Background

Syndication process. In this section, we describe the syndication process with an empha-
sis on (1) when different types of lenders join the syndicate, and (2) their respective roles.'
A firm that decides to raise syndicated loan financing solicits bids from several potential
arranging banks, which outline their syndication strategy, qualifications, and preliminary

arrangement terms. Before submitting their bids, banks often have only a few days to con-

13This is reported in Table 4.
14For details on the syndication process with an emphasis on the risk-sharing between firms and banks
we refer to the excellent description by Bruche et al. (2020).
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Table 1: Summary Statistics of Loans

Mean Mean . 2
N Mean  SD sold not-sold Diff. R

Loan Characteristics

Maturity (in years) 71,007 4.43 2.20 5.78 4.29 1.50%** 0.04
Loan size (in million USD) 71,007 296 651 378 287 93*** 0.00
Term loan 71,007  0.21 0.41 0.55 0.17 0.38***  0.07
Term loan B 71,007 0.03 0.16 0.13 0.02 0.12%** 0.05
All-in-drawn spread (in %) 21,182 2.25 1.53  3.88 2.07 1.80***  0.12
Pro-rata loan 21,182 0.74 0.44 0.24 0.80 -0.56***  0.21
Asset-backed loan 71,007 0.07 0.29 0.12 0.09 0.03*** 0.03
M&A purpose 71,007  0.06 0.23 0.17 0.04 0.12***  0.00
General corporate purpose 71,007 0.11 0.31 0.14 0.11 0.03*** 0.00
Working capital purpose 71,007  0.35 0.48 0.17 0.37 -0.20***  0.00
Agent with no other exposure 71,007 0.05 0.21 0.37 0.01 -0.36™**  0.24
Market Segment

Covenant-lite 21,182 0.06 0.24 0.37 0.03 0.34***  0.16
Leveraged loan 21,182 0.14 0.35 0.40 0.11 0.29%** 0.06
Buyout loan 21,182 0.23 0.42 0.53 0.20 0.34***  0.06
Middle-market loan 21,182 0.27 0.45 0.21 0.28 -0.07***  0.00
Club-deal 21,182 0.02 0.13 0.01 0.02 -0.01***  0.00
Borrower Characteristics

Public firm 21,182 0.36 0.48 0.20 0.38 -0.17***  0.01
Loan or firm rating observed 21,182 0.35 0.48 0.81 0.30 0.51***  0.02
No. of loans by firm in SNC 71,007 17.7 16.4 21.0 17.3 3.7%** 0.00
Syndicate Characteristics

No. of syndicate members 21,182 8.43 7.50 6.14 8.67 -2.54*** 0.01
No. of agents/arrangers 21,182 3.88 3.47 3.21 3.95 -0.74***  0.00
Share of funds at first SNC obs. 71,007 0.14 0.27 0.59 0.09 0.50%** 0.31

No. of lenders at first SNC obs. 71,007 24.7 76.9 113.1 15.7 97.4%*** 0.14

Note: This table presents (a) summary statistics for all loans in the first three columns. Included in the
sample are loans which are first observed in the SNC data within 400 days of origination. Variables with only
21,182 observations are obtained from Dealscan; all other variables are from SNC. The remaining columns
compare loans for which the lead arranger sells its stake by the time the loan is first observed in SNC with the
loans for which it does not. The significance levels for the difference in means are: *(p<0.10), **(p<0.05),
*#*(p<0.01). The R-squared reported in the last column is obtained from a univariate regression in which
a dummy for a lead arranger sale is regressed on the respective variable.
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duct due diligence on the borrower. Once the firm awards the mandate to a lead arranger
(who often forms a consortium with several co-agents), all parties sign a commitment letter,
which specifies the arrangement fees and the preliminary loan terms. The lead arranger is
the main point of contact for the firm, the driver of the syndication process, and will later
become the administrative agent who is responsible for maintaining the list of lenders and
coordinating the flow of funds during the life of the loan.!® The main motivation for includ-
ing co-agents at the origination stage is to share the commitment across several banks. This
is particularly important for so-called underwritten deals, where the agent banks guarantee
that the borrower will receive the committed funds at a maximum interest rate spread and
hence would have to provide any remaining loan amount if investors’ demand for the loan
falls short.

Once the commitment letter is signed, the lead arranger and co-agents conduct a more
thorough due diligence on the borrower, draft the marketing material, and — in the case
of loans marketed to institutional investors — work with rating agencies to obtain a rating
for the loan. On the launch date, the lead arranger and co-agents start the book running
based on a preliminary credit agreement. The credit agreement governs the terms of the
loan deal such as the collateral, covenants, loan amount and the loan spread. During this
process, the deal is marketed to other banks as well as to institutional investors such as
collateralized loan obligations (CLOs), loan mutual funds, insurance companies, and pension
funds. These investors then conduct their own due diligence, and engage in discussions with
the borrower’s management during the roadshow. Based on the interest in the deal, the loan
terms are adjusted during this book running process until the deal closes with a final credit
agreement that is signed by the agent banks. Non-banks typically do not directly participate
in the syndicate at this stage. Instead, they commit to purchase loan shares on a “when-

issued basis” on the secondary market from agent banks (so-called “primary assignments”)

15This list of lenders is important because the administrative agent manages not only the flow of money,
i.e., the coupon and principal payments, from the firm to the lenders, but often also the information exchange
between the borrower and the lenders. The administrative agent’s knowledge of all current holders of the
loan makes it the main market maker for the loan, once the loan starts trading in the secondary market.

12



as soon as the loan sta