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Abstract

Regulation and capital constraints may force banks and collateralized loan obliga-
tions (CLOs) to sell deteriorating loans, potentially hampering renegotiation and
amplifying the initial negative shock to the borrower. We show that banks and
collateralized loan obligations (CLOs) sell downgraded loans to mutual funds and
hedge funds. The reallocation of loan shares favors the syndicate’s concentration
increasing lenders’ incentives to renegotiate. However, syndicates remain less con-
centrated when potential buyers experience financial constraints and subsequently
loans are less likely to be amended and more likely to be downgraded even further.
Our findings indicate that existing regulations may amplify shocks to credit quality
during periods of generalized distress in the financial system.
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1 Introduction

Following the Covid-19 shock, policymakers’ and academics’ concerns about the sta-
bility of the secondary loan market have focused on how financial frictions, arising from
regulation and capital constraints of banks and collateralized loan obligations (CLOs),
may cause shocks to spread across borrowers and lenders (Financial Stability Board 2019;
Kothari et al. 2020). It has been somewhat neglected that the same frictions could am-
plify the effects of negative shocks to credit quality further undermining the resilience of
the credit market to negative shocks.

The reason is that loans are typically renegotiated multiple times following changes in
borrowers’ financial health or increased uncertainty on their credit quality (Roberts 2015;
Roberts and Sufi 2009). Renegotiation is particularly important when negative shocks
occur and borrower credit quality deteriorates because covenants, which are set very
tightly ex ante, are renegotiated ex post to avoid further deterioration in the borrowers’
performance (Chava and Roberts 2008). Renegotiation may be particularly important
for loans that are traded in the secondary market, which have been shown to impose
particularly restrictive ex ante conditions on borrowers (Drucker and Puri 2008) and is
believed to be typically led by banks (Beyhaghi, Nguyen, and Wald 2019). Unfortu-
nately, banks and CLOs, which hold over half of the outstanding syndicated loans, have
regulatory incentives to sell deteriorating loans rather than engaging with the borrowers.
This can potentially amplify the initial shock to the borrower’s credit quality if the new
buyers lack the skills and incentives to renegotiate and monitor the loan. Understanding
how the financial system deals with deteriorating loans is therefore crucial.

Existing literature provides limited evidence on how the syndicate structure evolves
following negative shocks to credit quality and which lenders purchase deteriorating loans
in the secondary market. Documenting under what conditions initial shocks to credit
quality are amplified is important to understand the resilience of the secondary loan
market. Identifying the buyers of deteriorating loans, whether they have incentives to
renegotiate, and the extent to which they also face financial frictions are necessary first
steps in this direction.

We explore how the ownership structure of syndicated loans evolves following their

regulatory ratings’ downgrades. We find that mutual funds and hedge funds replace
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Figure 1: Concentration Changes after Downgrades

This figure shows the evolution of the mean and median number of lenders in loans after
a downgrade to “Substandard”, which occurs well before to default.
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banks and CLOs when the quality of the loan deteriorates. These intermediaries appear
to be specialized in holding claims of borrowers with relatively low credit quality and
purchase the claims from many sellers.

In principle, being unregulated, mutual funds and hedge funds could simply profit
from purchasing at fire sales prices from intermediaries subject to capital and other regu-
latory constraints. By holding diversified portfolios, they could profit from the underval-
uation of the distressed assets they purchase, even if the initial shock to the borrower’s
credit quality is amplified.

We find that while a few mutual funds and hedge funds enter the syndicate, others
increase their existing loan shares. Ultimately, the syndicate’a concentration increases
after a regulatory downgrade, as shown in Figure 1. Creditor concentration in turn is
expected to give lenders stronger incentives to renegotiate efficiently, because any negative
externalities are more likely to be internalized, as suggested by the theory of Bolton and
Scharfstein (1996) in the context of bankruptcy.

We investigate whether a concentrated structure indeed favors renegotiation and re-
sults in better loan outcomes. However, establishing causality is challenging because
shadow intermediaries are likely to anticipate loan outcomes and to be unwilling to be-
come too exposed to borrowers with worse outlooks.

To establish the direction of causality, we exploit exogenous variation in intermedi-

aries’ financial constraints arising from shocks to parts of these intermediaries’ portfolios



in industries that are unrelated to the specific loan we consider. The intuition is that in
periods of distress in unrelated industries there are many loan shares for sales. Not only
can intermediaries specialized in distressed loans be choosy on which loans to purchase,
but having experienced the deterioration of other portfolio loans, they may face redemp-
tions and not have the capacity to deal with a large number of loans in distress. Put
differently, intermediaries that typically purchase deteriorating loans may have limited
financial capacity to purchase more shares of deteriorating loans and to concentrate their
ownership. Thus, the syndicated loans of borrowers whose quality deteriorates remain
less concentrated when potential buyers experience large negative shocks to other parts
of their portfolios.

We provide evidence supporting the identifying assumption that shocks to unrelated
industries’ loans in the portfolios of potential buyers do not predict the outcomes of other
loans that are not downgraded and whose future performance does not depend on the
creditor concentration, after controlling for macroeconomic and lender specific shocks
using high-dimensional fixed effects. We can thus exploit shocks to unrelated industries
to generate exogenous variation in potential buyers’ ability to concentrate the loan due
to financial constraints. We show that loans with more disperse ownership are less likely
to be amended and that subsequently borrowers’ quality is more likely to further worsen.

To the best of our knowledge, this is the first paper to explore the secondary market for
deteriorating loans before a borrower enters bankruptcy. Existing literature documents
that lead banks retain larger shares in loans to informationally opaque borrowers (Sufi
2007). We show that negative shocks to credit quality are also associated with an increase
in syndicate concentration. Some of the mechanisms we highlight have parallels with the
changes in debt ownership of borrowers in distressed restructuring. Existing literature
highlights that the outcome of bankruptcy is typically better if vulture funds become
involved in management (Hotchkiss and Mooradian 1997) or if hedge funds participate
in the Chapter 11 process (Jiang, Li, and Wang 2012). Ivashina, Iverson, and Smith
(2016) document that claims of companies in chapter 11 become more concentrated even
though this process does not appear to improve distressed borrowers’ outcomes. By
considering deteriorating loans, which are not yet distressed, we examine a much larger

sample of borrowers and show that syndicate concentration limits further deterioration



of loans in early phases of distress. We also highlight how specialized lenders’ financial
constraints may lead to worse loan outcomes.

We also complement a growing literature exploring the consequences of asset sales by
financial intermediaries. A strand of this literature studies the sales of loan shares by
banks (Irani and Meisenzahl 2017; Irani et al. forthcoming), and CLOs (e.g., Loumioti
and Vasvari (2019); Elkamhi and Nozawa (2020)) in the secondary loan market. While
existing studies focus on the financing conditions of these highly regulated intermediaries,
we consider how changes in loan health affect syndicate composition and how the latter
is related to the subsequent performance of the loan. By highlighting the positive role of
mutual funds and hedge funds in curing shocks to credit quality, our paper highlights that
existing regulations may have negative effects on borrowers only if periods of generalized
distress in the financial system. This partially mitigates concerns of instability in the
secondary loan market.

Finally, our results have implications for how the health of financial intermediaries
affects loan outcomes. In this respect, our findings are related to Chodorow-Reich and
Falato (forthcoming) who find that unhealthy banks use covenant violation to contract
their credit supply. We show that not only can negative shocks increases the tightness
of banks and CLOs regulatory constraints, but they may also impair hedge funds’ and

mutual funds’ ability to purchase loan shares, worsening loan outcomes.

2 Data

Overview We use a quarterly confidential regulatory credit register, the Shared Na-
tional Credit Program (SNC), maintained by the Board of Governors of the Federal
Reserve System, the Federal Deposit Insurance Corporation (FDIC), the Office of the
Comptroller of the Currency, and, before 2011, the now-defunct Office of Thrift Su-
pervision. Starting in 1997, regulators reviewed credits with minimum aggregate loan
commitments totalling $20 million or more that were shared by two or more regulated
financial institutions (banks) through annual surveys of administrative agent banks. In
1998, the minimum number of regulated financial institutions was increased from two to

three and in 2018, the minimum aggregate loan commitment threshold was increased to



$100 million.! Following the 2007-08 Financial Crisis, the surveys are conducted quar-
terly.

The SNC provides loan-level information on the borrower’s identity, the date of orig-
ination and maturity, loan type (i.e., credit line or term loan), and a regulatory clas-
sification of loan quality that we describe in detail below. Most importantly, the data
break out the loan syndicate membership, including nonbank lenders on a quarterly ba-
sis. Thus, over our sample period, we essentially observe the universe of loan shares,
lenders, and any changes in ownership. We use this information to construct measures
of loan ownership concentration and secondary market trading behavior.

Our sample includes 12,013 loans held by at least 3 supervised institutions in the U.S.
between 2009Q4 and 2019Q4. We classify lenders as banks, CLOs, Hedge Funds, Mutual
Funds, and other financial institutions based on the lender’s name using the algorithm
described in Cohen et al. (2018).

Table 1 summarizes the main variables we use in the analysis.

Regulatory Ratings Since banks’ capital regulation relies on regulatory measures of
credit quality, in our empirical analysis, we rely predominantly on regulatory ratings.

Specifically, we use the following five regulatory ratings:?

e Pass: The commitment is in good standing and is not criticized by supervisors in

any way.

e Special Mention: The commitment has potential weaknesses that deserve the
management’s close attention. These potential weaknesses could result in further
deterioration of the repayment prospects or of the institutions’ credit position.
However, the commitment does not expose institutions to sufficient risk to warrant

an adverse rating.

e Substandard: The commitment is inadequately protected by the paying capacity

of the obligor and/or of the collateral pledged. Substandard commitments have

!The SNC data include loan packages containing two or more facilities (e.g., a term loan and a line of
credit) issued by a borrower on the same date where the sum exceeds $100 million. For annual regulatory
reports, see https://www.federalreserve.gov/supervisionreg/snc.htm.

For more details and definitions, see https://www.federalreserve.gov/newsevents/
pressreleases/files/bcreg20151105al.pdf


https://www.federalreserve.gov/supervisionreg/snc.htm
https://www.federalreserve.gov/newsevents/pressreleases/files/bcreg20151105a1.pdf
https://www.federalreserve.gov/newsevents/pressreleases/files/bcreg20151105a1.pdf

Table 1
Summary Statistics

This table presents the summary statistics for all variables used in the analysis.

N Mean SD 25p median p.75
Lender Share Variables
Bank Buy 666543 0.04 0.20 0 0 0
CLO Buy 666543 0.43 0.49 0 0 1
Mutual Fund Buy 666543 0.35 0.48 0 0 1
Hedge Fund Buy 666543 0.01 0.07 0 0 0
Special Mention 666543 0.09 0.29 0 0 0
Substandard 666543 0.10 0.30 0 0 0
Doubtful 666543 0.01 0.10 0 0 0
Loss 666543 0.01 0.03 0 0 0
Sale 8674486 0.09 0.29 0 0 0
Bank 8674486 0.06 0.23 0 0 0
CLO 8674486 0.35 0.48 0 0 0
Mutual Fund 8674486 0.36 0.32 0 0 0
Hedge Fund 8674486 0.00 0.05 0 0 0
Loan-Level Variables

Number of Lenders 118119 72.07 151.74 4 8 62
Log Amount 118119 18.56 1.57 17.69 18.68 19.58
Maximum Share 118119 0.29 0.21 0.11 0.24 0.43
Top 10 Share 118119 0.80 0.29 0.58 1 1
Lender HHI 118119 2166.10 1927.98 519.69 1621.49 3400
Refinance 118119 0.01 0.11 0 0 0
Amendment 118119 0.04 0.18 0 0 0
Amount Adjustment 118119 0.15 0.36 0 0 0
Downgrade 35022 0.07 0.25 0 0 0
Notches Downgraded 35022 0.12 1.13 0 0 0
60 Days Past Due 118119 0.01 0.06 0 0 0
Special Mention 118119 0.06 0.24 0 0 0
Substandard 118119 0.07 0.26 0 0 0
Doubtful 118119 0.01 0.07 0 0 0
Loss 118119 0.01 0.07 0 0 0
Downgrade Share-other Lenders (SP and Sub) 118118 0.20 0.05 0.17 0.20 0.23
Downgrade Share-other Lenders (Any) 118118 0.21 0.06 0.18 0.21 0.24
Downgrade Share-Industry Lenders (SP and Sub) 118118 0.06 0.07 0.01 0.04 0.09
Downgrade Share-Industry Lenders (Any) 118118 0.06 0.07 0.01 0.04 0.10
MF /HF Downgrade Share (SP and Sub) 118118 0.21 0.06 0.16 0.22 0.24
MF/HF Downgrade Share (Any) 118118 0.22 0.06 0.19 0.22 0.25
MF Downgrade Share(SP and Sub) 118118 0.21 0.06 0.17 0.22 0.25
MF Downgrade Share (Any) 118118 0.22 0.06 0.20 0.23 0.5




well-defined weaknesses that jeopardize the repayment of the debt and present the
distinct possibility that the institution will sustain some loss if deficiencies are not

addressed.

e Doubtful: The weaknesses make collection or liquidation in full, on the basis of

available current information, highly questionable or improbable.

e Loss: Loan amounts should be promptly charged off. While this classification does
not mean that there is no recovery or salvage value, it is not practical or desirable

to defer writing off these commitments.

Banks with credits rated Substandard or worse are required to make loan-loss reserves of
the following amounts: 20% (Substandard), 50% (Doubtful), and 100% (Loss) of the loan
utilized exposure amount. Moreover, adverse ratings lead to higher probability of review
in subsequent exams and heightened supervisory monitoring. * These provisions eat in
the banks’ capital buffers and increase a bank’s cost of holding the loan on it balance
sheets. For this reason, we expect banks to be inclined to sell loans that have been rated
Substandard or worse; banks may also sell Special Mention loans to avoid fire sale prices
in case of further deterioration.

Even though they are not subject to as stringent capital requirements as banks, CLOs
are also subject to regulations that limit their ability to hold onto deteriorating loans.
These intermediaries are bankruptcy-remote special-purpose vehicles that facilitate the
securitization of corporate loans by purchasing tranches of primarily senior secured lever-
aged loans and using these loans’ cash flows as collateral to back the issuance of new
securities (see Loumioti and Vasvari (2019)) for a more detailed description). CLOs are
believed to add value by exploiting regulatory frictions and purchasing the tranches of
loans that capital constrained banks sell (Cordell, Roberts, and Schwert 2021). How-
ever, they have to pass overcollateralization and interest rate coverage tests to cover,
respectively, the principal and interest payments of the notes they issue. CLOs also face
constraints aiming to ensure a certain portfolio quality. These tests are standardized
across CLOs and are strongly influenced by credit rating agencies that require that the

constraints are satisfied to provide certain target ratings for the CLO notes. The con-

3For details on the supervisory process and consequences, see Ivanov and Wang (2019).



Figure 2: Regulatory and Credit Agency Ratings
This figure shows the S&P rating distribution by regulatory rating.
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straints imposed on CLOs’ portfolios have been shown to affect CLOs’ trading behavior
and to lead to fire sales. Since they have to mark to market defaulted loans and loans
with an agency rating of CCC or worse, instead of using historical values as for loans
with better ratings, CLOs preventively sell deteriorating loans to avoid being affected by
further downgrades (Elkamhi and Nozawa 2020). The constraints faced by CLOs are tied
to agency ratings, not to regulatory ratings. However, there exists a close correspondence
between the agency and regulatory ratings, as shown in Figure 2. In addition, as we show
below exploring loan outcomes, regulatory downgrades appear to predict (further) agency
downgrades. Therefore, CLOs may sell in anticipation after regulatory downgrades.

We document that less regulated entities, such as mutual funds and hedge funds,
buy deteriorating loans and ask whether they favor changes in the composition of the

syndicate that may favor renegotiation.



Figure 3: Lender Type by Rating

This figure shows the holders of syndicated loan shares by financial institution type and
regulatory rating. The best regulatory rating is “pass”, indicating no issues with the
loan, followed by “Special Mention”, “Substandard”, “Doubtful”, and “Loss”.
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3 Syndicate Ownership and Loan quality

Our objective is to explore how the structure of syndicated loans varies following
changes in the loans’ regulatory ratings. We start exploring who owns shares in loans
with different regulatory ratings. This gives an initial idea of the dynamics because at
issuance all loans can be presumed to be in good standing. We categorize lenders as
banks, CLOs, mutual funds, and hedge funds. All remaining types of lenders, including
pension funds, insurance companies, finance companies (e.g. “loan funding LLCs”), are
classified in the category ”other”. Figure 3 shows that different regulatory ratings are
associated with ownership by different types of lenders. Mutual funds and hedge funds
hold larger shares of lower rated loans, while banks and CLOs are more likely to own
shares of loans with strong regulatory ratings. Consistent with the different regulatory
constraints that become binding only for non-investment-grade loans, CLOs tend to hold

a large share of Special Mention loans in their portfolios.



This evidence suggests that there may be considerable turnover in syndicates as the
loan quality deteriorates. To provide more direct evidence, we examine the secondary
market behavior of different types of lenders. Specifically, we study which types of lenders

sell and which others enter in the syndicate by purchasing loan shares after a downgrade.

Sellers of Deteriorating Loans We investigate whether specific types of institutions
are more likely to dismiss loans of different quality and whether sales are consistent with
our priors on the effects of regulatory constraints. We estimate the following regression

at the loan share level:

Sale;j; = o+ Z Z BLender,Rating Lendertype; x Rating; 1 +X+€j,
Ratingii—1€{Pass;t—1, Lendertype;e
Special Mention;;_1, {Bank,
Substandard;;—1, CLO,
Doubt ful;t—1, Mutual Fund,
Lossit—1} Hedge Fund}

1)
where Sale;;; is an indicator variable that is equal to 1 if financial institution j in quarter
t sells part or all of its share in loan ¢ and takes value zero if the institution owned shares
in the loan at ¢t — 1 and does not alter its ownership share; Lendertype; is a dummy
variable capturing the type of institution j. The matrix X includes interactions of loan
and quarter fixed effects (a;;), which absorbs all loan specific characteristics in a given
quarter. In particular, a;; allow us to control non-parametrically for the loan quality. It
also controls for the loan’s lifecycle and the fact that the original lenders may want to
divest in the years following the origination.

Figure 4 plots the estimated coefficients and confidence intervals of the interaction
terms for non-pass ratings of equation 1. It is evident that banks sell deteriorating loans,
with sales concentrated on Special Mention, Substandard, and Loss ratings. CLOs also
sell loans with Substandard and Loss ratings. CLOs are about 1 percentage points more
likely to sell Substandard loans, an economically significant magnitude compared to the
9.6 percent average probability of any lender selling loans with a Substandard regulatory
rating. The probability of sale by a CLO increases by an additional 2.2 percentage points
for Doubtful loans, which have a 12.5 percent average probability of being sold by any
lender. In contrast, mutual funds do not reduce their holdings of deteriorating loans;

hedge funds are less likely to sell their shares in Loss-rated loans. Overall, Figure 4
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Figure 4: Sales by Institution Type and Rating

This figure plots the point estimates and confidence intervals of the interaction terms
resulting from estimating equation 1.
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confirms that because of the regulatory constraints they face, banks and CLOs are more

likely to dismiss deteriorating loans than other intermediaries.

Buyers of Deteriorating Loans We also explore which types of institutions purchase
loan shares in the secondary market and how their behavior varies with the quality of
the loan. We limit the sample to institutions that purchase shares in loan ¢ at any time
during our sample period and test whether institutions of a given type are more likely
to buy shares of loans with different regulatory ratings. In particular, we estimate the

following regression:

Institution Purchase;j; =a; + 0; + 81 Special Mention;, _; + 8> Substandard;;_;

+ ﬁg Doubtfulit_l + B4 Loss;;—1 + ’YXz't + €ijts
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where Institution Purchase;;;j € {Bank, CLO, Mutual Fund, Hedge Fund} is an in-
dicator variable denoting the purchase of a share in loan i by institution j of a given
type in quarter t; the dummy takes value equal to one if the institution of given type
has increased its share of loan 7 at time ¢ and is set equal to zero for buyers of other
institution types, —j. In practice, we test whether new entrants are more or less likely to
be a bank, a CLO, a mutual fund, or a hedge fund relative to other buyers of the same
loan in a given quarter. We include loan fixed effects (a;) to absorb loan unobserved
heterogeneity and time fixed effects (6;) to control for macroeconomic factors, including
aggregate funding conditions.* The vector of controls Xj; also includes interactions of
lead arranger and year and of the borrower’s industry and year fixed effects. In this way,
we control for syndicate quality and shocks to the quality of the loans arranged by a
given lender as well as industry shocks affecting the loan performance.

Table 2 shows the estimates of equation 2. Banks are less likely to purchase Special
Mention loans; similarly, CLOs are less likely to purchase Special Mention and Substan-
dard loans. This evidence supports the notion that regulated lenders have incentives
not to hold deteriorating loans. Mutual funds instead increase their participation in the
syndicate of loans with a Special Mention or Substandard regulatory rating; also hedge
funds increase their participation in Substandard loans. These effects are not only sta-
tistically, but also economically significant. For instance, in column 1 of Panel A, the
average probability that a mutual fund is the buyer of a loan share is 34.8 percent. This
probability increases by 2.2 percentage points (6.3 percent) for Special Mention loans
and by 3.2 percentage points (9.2 percent) for Substandard loans.

Panel B of Table 2 focuses on current syndicate members and asks which one increase
their shares. It is apparent that mutual funds that are already in the syndicate increase
their shares, while the purchases of hedge funds are largely driven by newcomers.

Overall, we observe less churning in Doubtful and Loss loans. This finding suggests

that it is hard to find new buyers for the lowest quality loans.

Concentration Measures and Ratings Having shown that regulatory rating down-

grades of syndicated loans lead to a reallocation of the shares between different types

4Since we observe too few new buyers in the syndicate in a give quarter, we are unable to include
interactions of loan and time fixed effects, as we do in the sales regressions.
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Table 2

Regression Results: Loan Share Purchases and Increases

This table presents fixed effect panel regressions for loan share purchases. The dependent
variable is a purchase dummy for loan ¢ by institution j at time t that takes value equal
to one if a given institution of the type indicated on top of each column purchase a
loan share; the dummy is set equal to zero for other institutions of different types that
purchase shares in the loan at time ¢. All independent variables are lagged one period.
We include time, arranger-year, industry-year and loan fixed effects. Standard errors in
parentheses are clustered by loan and industry-quarter. * p < 0.10, ** p < 0.05, ***

p < 0.01.
Bank Mutual Fund CLO Hedge Fund
(1) (2) (3) (4)
Panel A: Loan Share Purchases
Special Mention -0.00312** 0.0217** -0.0286***  0.000880
(0.00142) (0.00583) (0.00649)  (0.000742)
Substandard -0.0000881 0.0320*** -0.0504**  0.00285**
(0.00170) (0.00725) (0.00832)  (0.00118)
Doubtful 0.00640 -0.00601 -0.0125 0.000567
(0.00432) (0.0204) (0.0278) (0.00540)
Loss -0.00944 -0.0353 0.0218 0.0104
(0.0268) (0.0362) (0.0353) (0.0152)
Loan FE YES YES YES YES
Time FE YES YES YES YES
Arranger-Year FE YES YES YES YES
Industry-Year FE YES YES YES YES
Observations 666543 666543 666543 666543
R? 0.285 0.119 0.116 0.045
Panel B: Loan Share Increases
Special Mention -0.00687** 0.0206* -0.0157 -0.000375
(0.00288) (0.0107) (0.0109) (0.00161)
Substandard 0.00133 0.0434** -0.0560*** 0.00215
(0.00359) (0.0117) (0.0123) (0.00258)
Doubtful 0.0130 0.0320 -0.106™* 0.0143
(0.0111) (0.0265) (0.0244) (0.00885)
Loss -0.000792 0.0658 -0.162*** -0.000975
(0.0189) (0.0547) (0.0458) (0.0306)
Loan FE YES YES YES YES
Time FE YES YES YES YES
Arranger-Year FE YES YES YES YES
Industry-Year FE YES YES YES YES
Observations 193284 193284 193284 193284
R? 0.242 0.176 0.236 0.130
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of lenders, we ask whether the syndicate structure changes in a way that may hamper
or favor renegotiation. In particular, mutual funds and hedge funds may not have skills
and resources needed for the loan renegotiation. In this case, we would expect them
to purchase small shares in deteriorating, and possibly undervalued, loans in order to
diversify their portfolios and to take advantage of banks and CLOs that are forced to
liquidate because of regulatory constraints. The arrival of hedge funds and mutual funds
may also make renegotiation more difficult if the loan ownership becomes more disperse
because lenders would internalize externalities on other lenders to a lower extent.

On the other hand the new syndicate lender could have stronger incentives to rene-
gotiate than previous owners if at least some participants in the syndicate accumulate
shares leading to a more concentrated loan ownership.

To explore how the reallocation of the loan shares affects the ownership structure of

the loan, we estimate the following regression on the loan-quarter level:

Concentration Measure; =a; + 0; + 31 Special Mention,, ; + f2 Substandard;;_;

+ 83 Doubtfuly;_y + B4 Lossy—1 + v X + €,

where Concentration Measure;; is either a dummy for the type of lender with the largest
share, the number of lenders, the total share held by the largest 10 lenders, the largest
loan share, or the HHI of loan shares in loan ¢ in quarter ¢. We include loan fixed effects
(c;) and time fixed effects (6;). The vector of controls X;; contains interactions of lead
arranger and year and of borrower industry and year fixed effects. The coefficients on
the different regulatory ratings dummies allow us to test how the ownership structure of
the loan varies as its credit quality deteriorates.

Tables 3 and 4 present the estimates of equation (3) with different dependent variables.
Table 3 shows that it is very relevant to investigate how the ownership structure of
distressed loans changes and whether the new owners may amplify the initial shocks. As
a consequence of their sales, banks that are generally expected to monitor and renegotiate
with the borrowers are less likely to be the largest owners of Substandard and Doubtful
loans. Mutual funds tend to have the largest share of Substandard loans and should
be the ones with stronger incentives to attempt to cure the loan. These incentives may

however be too weak, especially if the loan ownership becomes more dispersed.
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Table 4 shows that loans appear to become more concentrated as their quality deteri-
orates according to all our concentration proxies. For instance, in column 1, a downgrade
to Doubtful reduces the number of lenders by 5.8 lenders or by 8 percent, relative to the
mean number of lenders, which is 72.

This suggests that the reallocation of shares does not necessarily hamper renegoti-
ation. Since the syndicate concentration increases, the new owners are likely to have
incentives to internalize externalities and to attempt to cure the loan. To investigates
whether this is the case, and under what conditions shocks to credit quality are amplified,

in the next section, we explore how the syndicate concentration affects loan outcomes.

Table 3
Largest Holders of Shares in the Syndicate

This table summarizes fixed effect panel regression results of loan-level regressions with
a indicator variable that is equal to 1 if the largest share is held by a bank (column 1), a
CLO (column 2), a mutual fund (column 3), or a hedge fund (column 4) for loan ¢ at time
t as the dependent variable. All independent variables are lagged one period. We include
time, arranger-year, industry-year and loan fixed effects. Standard errors in parentheses
are clustered by loan and industry-quarter. * p < 0.10, ** p < 0.05, *** p < 0.01.

Bank CLO Mutual Fund Hedge Fund
(1) (2) (3) (4)
Special Mention -0.00429  0.00492 -0.00450 -0.00214
(0.00646)  (0.00497) (0.00920) (0.00217)
Substandard -0.0240**  -0.00174 0.0271** -0.00389
(0.00771)  (0.00453) (0.0103) (0.00246)
Doubtful -0.0503** 0.0133 0.0202 -0.00371
(0.0222)  (0.0110) (0.0205) (0.00319)
Loss 0.0180 -0.0284 -0.0256 -0.0166
(0.0296)  (0.0256) (0.0384) (0.0154)
Loan FE YES YES YES YES
Time FE YES YES YES YES
Arranger-Year FE YES YES YES YES
Industry-Year FE YES YES YES YES
Observations 118119 118119 118119 118119
R? 0.822 0.714 0.792 0.716
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Table 4
Syndicate Concentration and Loan Regulatory Rating

This table summarizes fixed effect panel regression results of loan-level regressions with
concentration measures for loan ¢ at time ¢ as the dependent variable. All independent
variables are lagged one period. We include time, arranger-year, industry-year and loan
fixed effects. Standard errors in parentheses are clustered by loan and industry-quarter.
*p < 0.10, ** p < 0.05, *** p < 0.01.

Number of Lenders  Top 10  Largest Share Lender HHI
(1) (2) (3) (4) (5)

Special Mention -0.500 -0.724  -0.00306** -0.000838 -5.776
(0.943)  (0.919)  (0.00150) (0.00118) (9.400)
Substandard -2.792*  -2.470* 0.00268 0.000443 -1.787
(1.470)  (1.411)  (0.00217) (0.00162) (12.73)
Doubtful -5.766*  -5.368"  0.0117*** 0.00937* 72.83"
(2.204)  (2.238)  (0.00379) (0.00421) (37.77)
Loss -5.490*  -5.147*  0.0225*** 0.0236*** 213.6™**
(2.263)  (2.382)  (0.00663) (0.00878) (72.54)
Loan FE YES YES YES YES YES
Time FE YES YES YES YES YES
Arranger-Year FE NO YES YES YES YES
Industry-Year FE NO YES YES YES YES
Observations 121384 118110 118110 118110 118110
R? 0.981 0.982 0.989 0.976 0.981
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4 Syndicate Concentration and Loan Outcomes

Our objective is to explore how the changes in ownership structure we have docu-
mented so far affect future loan outcomes. To establish causality is challenging because
only loans with better prospects may attract lenders that are willing to take large shares.
We thus need to exploit exogenous variation in ownership concentration and study loan
outcomes when potential lenders’ ability to increase their loan shares is inhibited.

We conjecture that lenders that experience deterioration in the credit quality of unre-
lated parts of their loan portfolio are likely to face financing constraints and are therefore
unable to purchase large shares of deteriorating loans, independently of the loans’ fu-
ture prospects. We capture the deterioration of credit quality in unrelated parts of a
lender’s portfolio by considering whether a lender’s loans in other industries experienced
a downgrade. Potential buyers that have already been hit by downgrades are likely to
face financing constraints and fear redemptions. They may also be too busy in deal-
ing with their problematic loans to engage with other borrowers. For these reasons, we
view lenders with portfolio loans that have already been downgraded as unable to favor
the syndicate concentration. We consider lenders that previously extended a loan to an
industry as potential buyers.

We conjecture that the syndicate concentration is likely to be inhibited if a large share
of lenders that previously lent to a particular industry, defined at the 2-digit NAICS-level,
has experienced at least one downgrade of other portfolio loans to borrowers in unrelated
industries. The portfolio size distribution is heavily skewed as many marginal investors
in syndicated loans purchase loan shares as an addition to their portfolios: The average
number of loans per lender-quarter is 19 and the median 4, while the largest portfolio
has 1099 loan shares in a quarter. The number of loans in a lender’s portfolio varies by
lender type: for mutual funds, the mean (median) is 16 (4), for CLOs 43 (12), for banks
11 (2), and for hedge funds 3 (2).° While the number of loans in a lender’s portfolio
may appear to be low, two factors must be taken into account. First, the SNC sample
does not cover the universe of syndicated loans, but only those that are held by at least

3 supervised institutions. Second, many lenders diversity their portfolios across asset

>The respective maximum number of shares is 1099 (Mutual Funds), 640 (CLOs), 1006 (banks) ,and
224 (hedge funds).
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classes and syndicated loans are only one of the asset classes they invest in.

In defining the share of lenders that previously lent to a particular industry and that
experienced distress, we consider all lenders, not only mutual funds and hedge funds,
which appear more inclined to purchase deteriorating loans. The reason is that distress
in other industries may lead banks and CLOs to increase their loan sales. An increase in
the number of loans being liquidated and financial constraints for potential buyers make
the frictions we study even more relevant.’

Specifically, we study how the syndicate concentration of loan ¢ to a borrower in
industry [ in quarter ¢ varies after a downgrade when a large share of potential lenders
experiences downgrades in other industries (—!). For this purpose, we measure the share

of lenders in industry [ affected by downgrades as

Number of Lenders with Downgrades_,

Share Lender Downgrade;, = Total Number of Lenders;

To assess whether financial constraints of potential buyers affect the syndicate con-

centration after regulatory rating downgrades, we then estimate the following equation:

Number of Lenders;; =«; + 6,

+ Z BRrating Rating;—1 x Share Lender Downgrade,

Rating;t—1€
{Special Mention;;_1,
Substandard;;—1,
Doubt ful;t—1,
Lossit—1}

+ (1 Special Mention;, ; + 8, Substandard;;_; + 3 Doubtful;;_,
+ B4 Loss;;—1 + (5 Share Lender Downgrade,, + v Xy + €

(4)

We include loan fixed effects («;) and time fixed effects (6;). The matrix of controls X
contains interactions of lead arranger and year and of borrower industry and year fixed
effects.

We consider both the share of all lenders in the syndicated loan market experiencing

6 As we show in the Internet Appendix, our conclusions are invariant if we consider only mutual funds
and hedge funds in defining the share of lenders that previously lent to a particular industry and that
experienced distress.
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downgrades in industries different from the one of the loan and the share of industry
lenders experiencing downgrades in other industries. The first variable allows us to
consider that new buyers may enter an industry if all previous lenders to the industry
experience financial constraints.

Table 5 shows the results from estimating equation 4. It is apparent that loans that
are downgraded to Special Mention and are consequently in the early stage of deteriora-
tion have more lenders when a large fraction of potential buyers has experienced other
downgrades in unrelated industries. When an average fraction of potential buyers has
experienced downgrades in unrelated industries, a downgrade to a Special Mention rating
increases the number of lenders by 3, relative to a mean a 72 (median: 8). Increasing the
fraction of potential buyers experiencing downgrades in unrelated industries by two stan-
dard deviations is associated to 2.3 (1.5) more lenders for Special Mention (Substandard)

loans.
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Table 5 indicates that the financial constraints of potential lenders are indeed nega-
tively associated with deteriorating syndicates concentration. We can thus use our proxy
for financing constraints to generate exogenous variation in syndicate concentration and
explore the causal effect of the latter on loan outcomes. The identification assumption is
that distress in unrelated industries does not help to predict future loan outcomes once
we control for aggregate shocks including time fixed effects.

Table 6 supports our identifying assumption by showing that distress in unrelated
industries does not affect loan outcomes for Pass-rated loans. This implies that distress
in an industry does not capture economic conditions in other closely related industries.
It is therefore unlikely that potential buyers do not purchase large shares and fail to con-
centrate the syndicate because of negative expectations on the loans outcomes. Instead,
downgrades in unrelated industries affect the syndicate concentration because potential
buyers face financial constraints and can allocate a smaller than usual part of their port-
folio to purchases in the secondary loan market. Put differently, variation in syndicate
concentration due to financial constraints can be viewed as exogenous to deteriorating
loans prospects.

We thus use the share of lenders experiencing downgrades as an instrument for the

number of lenders in the first stage:
Number of Lenders;;_; = v, Downgrade Share;,_, + v, Log (Size),, ; +0Xy + e ()

The matrix of controls X;; includes arranger, industry-year, loan age, and S&P rating
fixed effects.
We then estimate the second stage using the share of lenders experiencing downgrades

as an instrument for the number of lenders and estimate the following equation:

Outcome; = fy NumbeﬁLendersitfl + B2 Log (Size),, ; + 7 Xit + € (6)

where Outcomes;; is an outcome for loan ¢ in quarter . We consider the following
loan outcomes: refinancing, amendments, amount changes, downgrades by S&P, notches

downgraded by S&P, or whether the loan has becomes more than 60 days past due.
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Our variable of interest is Number of Lenders;;_;. The vector X;; contains controls for
regulatory ratings, loan age fixed effects, and time fixed effects. In particular, the time
fixed effects capture negative shocks leading to the deterioration of all loans and allow us
to exploit only cross-sectional differences in the financial constraints of financiers across
loans over time.

Table 7 shows the instrumental variable estimates, which indicate a causal effect of
loan concentration on loan outcomes. A higher number of lenders appears to decrease
the probability of a loan amendment and and to increase the probability of future loan
downgrades. Figure 1 suggests that a syndicate shrinks by 5 lenders after a regulatory
downgrade to Substandard. Without this reduction the estimated probability of an
amendment decreases by 2.2 percentage points. This effect is economically large as the
unconditional probability of an amendment is 4 percent. Similarly, without concentration
(a reduction by 5 lenders after a downgrade), the probability of a future downgrade
increases by 2.5 percentage points compared to an unconditional probability of 7 percent.
Not only are loans more likely to be downgraded, but the downgrade are also more
severe: We estimate 0.2 notches downgrades for loans that remain disperse compared to

a conditional average of 0.12 rating notches.

5 Conclusion

We show that the exit of banks and CLOs from the syndicate of deteriorating loans
does not necessarily imply an amplification of the initial shock to the loan’s credit quality.
Other lenders in the secondary market for syndicated loans appear to have the skills and
incentives to help curing loans in early phases of distress. In particular, mutual funds
and hedge funds purchase shares in deteriorating loans that banks and CLOs sell for
regulatory reasons. With their purchases, mutual funds and hedge funds contribute
to increase the concentration of the syndicate. Concentration in turn appears to favor
renegotiation. As a consequence, the loans are more likely to be amended and less likely
to experience future downgrades.

We also show however that these stabilizing forces encounter obstacles in periods of

widespread distress. Potential lenders that have already been exposed to distress because

23



066501 GRATE G8ATE 066501 0G650T 05650T suoryealssqQ

€9°CC 8761 8761 €9 €97z €97z oTySTYRIG- ]
SHA SHA SHA SHA SHA SHA H 08y ueor]
SHA SHA SHA SHA SHA SHA A4 Suney J73S
SHA SHA SHA SHA SHA SHA . Teox -Anysnpuy
SHA SHA SHA SHA SHA SHA { wSuelry

(€9¢'T) (€26'T) (¢26'T) (¢0e'T) (€9¢'T) (£9¢°T)
O0L'ST 90199 x90T°99 x90L'ST eO0L'ST  xQ0L'ST 071§ ueo 307

(¥80°F) (€09°8) (£09°9) (¥80°%) (¥80°F) (¥80°F)
xlET 6T we8T9°€CE x809°€€ s Al xlEF 61 wwlEP6T OIRYS opeIdumO(]
2b0)G 15411

(1010°0) (28L0) (80T°0) (€190°0) (1620°0) (0120°0)
0£10°0- x968°C e 1GE0- 00200 A Al 122070 071§ ueor] 807

(€620000)  (¥6200°0) (L100°0) (¥100°0) (€9100°0)  (89¥000°0)

89Z000°0  +m9EF0'0  4xx0€G00°0 91100°0- exCPP00°0-  FLP000'0-  SIOpUS Jo Ioquumy

(9) (¢) (v) (€) (@) (1)

on( IseJ  poprISuMO(]
sAe( 09 SOUION OPRISUMO(] OSURY) JUNOWY JUSWIPUSUWLY  90URULSY

TO0 > @ s G070 > gy 0170 > d
« Iorrenb-Ansnpur Aq poroisnd ore sesorjjuored ul sIol prepue)g porrod ouo pogde[ ore so[qreLIeA juopuadopul [[Y SIOpPUO]
JO Isquunu oYY} IOJ JUSWINIISUI Se O1[0j3I0d I} Ul SPRISUMOP ® PodusLIddxXe SUIARY] SIOPUS] JO AIRYS o) pue d[rLIeA juspuadop
9U) Se 7 oW} Je ¢ URO[ IOJ SOWIODINO URO[ [IM SHNSOI UOISSISOI S[RLIBA [RIUSWINIISUL [oUed 100]Jo POX[ SOZLIBWIWINS d[(e} SIYT,

SoWI0d)N() pUE ‘SHUTRIISUO)) [RIDURUI] ‘SIOPUIT JO JoqUINN] :S)MNSOY UOISSOISAY
L SIqeL

24



of the downgrade of other loans are unable to engage in other syndicates of deteriorating
loans or to buy as large shares. As a consequence, they buy smaller shares or some small
lenders find it optimal not to exit the syndicate. Deteriorating syndicates remain more
disperse and experience worse future performance.

Our paper has important implications to evaluate the consequences of bank capital
requirements and CLOs’ regulations on financial stability. It indicates that the financial
strength of all participants in the syndicated loan market must be evaluated. Regulation-
induced sales by banks and CLOs can have larger systemic effects if also the mutual funds

and the hedge funds participating in this market are constrained.
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