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We investigate whether access to the collateralized loan obligation (CLO)
market as collateral managers or underwriters affects lenders’ ability to
overcome an idiosyncratic adverse shock in the corporate lending market.
In a triple difference-in-differences setting, we find that lenders decrease
their origination of loans following a negative shock; however, those with
CLO access become more likely to arrange deals with securitizable facil-
ities (Term B). Moreover, they choose to arrange deals with smaller size
on-balance-sheet lending (Term A). The results suggest that securitization
is actively used by lenders to switch to off-balance-sheet lending and to re-
duce the risk retained on the balance sheet.
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Securitization of loans through collateralized loan
obligation (CLO) structures is a key source of funding for the corporate lending
market. In contrast to other securitization markets, the CLO market has now fully
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recovered from the shock of the 2008 financial crisis, reaching its highest level since
its peak at $256 billion in September 2008, becoming the dominant institutional
investor of syndicated loans. In 2018, CLO security issuance in the United States
amounted to $125 billion, with the total size of the CLO market estimated at $600
billion.1 The well-established role of CLOs in the credit market is also confirmed by
the recent pandemic. After an initial sell-off in March 2020, the CLO market is re-
covering, supported by an even stronger demand for AAA-rated securities. Despite
this widespread use of CLOs and concerns about financial stability, many aspects of
this market have received little attention so far.2

Similar to other securitizations, CLOs help banks securitize loans—typically, large
corporate loans—off their balance sheets into a special-purpose vehicle (SPV). De-
spite the traditional view that banks retain the majority of the loans they originate, the
adoption of the originate-to-distribute model is widespread, as an increasingly larger
share is originated to be sold or transferred to off-balance-sheet entities (see Bord and
Santos 2012, Buchak et al. 2018, Blickle et al. 2020, Irani et al. 2020). Recently, the
CLO market has become a preferred venue for distributing corporate loans that are
originated by banks, which suggests that access to this market may be valuable when
banks experience an adverse idiosyncratic shock. The literature on securitization has
generally demonstrated the positive effect of securitization on banks’ ability to lend
by offloading risk from banks’ balance sheet and relaxing capital constraints.
However, there is still a lack of understanding of whether and how banks’ response

to an adverse idiosyncratic shock interacts with their ability to access the securiti-
zation market. Financial intermediaries adjust their lending activity in response to
shocks depending on key attributes of banks’ balance sheet characteristics, such as
equity (loss-absorbing capacity), leverage (acting as a constraint imposed by credi-
tors), and their funding sources (Shin 2009). Moreover, banks have lending capacity
constraints imposed by regulatory capital requirements, which limit the amount of
risk they can take on their balance sheets. Therefore, a shock to the equity represents
a challenge for banks that must remain compliant with minimum capital requirements
and/or should remain capitalized in line with their peers to avoid the related costs of
increased solvency risk (i.e., higher cost of financing, more supervision, etc.). Ex-
tensive literature has provided support for banks’ reduced lending as a deleveraging
response to a negative exogenous shock on their capital (e.g., Bernanke and Lown
1991, Peek and Rosengren 1995). Similarly, more recent literature has shown the
impact of the Great Financial Crisis and of more stringent capital requirements on

1. Many of the most dramatic losses announced by large financial intermediaries during 2007 and
2008were linked to collateralized debt obligation (CDO); meanwhile, CLO-structured loans showed lower
loss rates and more stable ratings than comparable securitized products and corporate bonds. AAA- and
AA-rated CLO tranches have never experienced a default or loss of principal, not even during the finan-
cial crisis.

2. The contributions of most recent research have been focused on the internal dynamics of the CLO
structure, such as their trading, the use of financial covenants, the effect of portfolio constraints, and per-
formance manipulation (Bozanic, Loumioti, and Vasvari 2018, Loumioti and Vasvari 2019, Peristiani and
Santos 2019).
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lending (e.g., Gambacorta and Marques-Ibanez 2011, Chu, Zhang, and Zhao 2019,
for the implications in the syndicated loan market).
In this paper, we explore how banks’ access to the securitization market helps them

to manage their capital requirements under a negative shock, focusing on the demise
of WorldCom in 2002—one of the largest bankruptcies in U.S. history—following
Lin and Paravisini (2012). We use WorldCom’s failure as an adverse shock to the
equity capital of WorldCom’s lenders that makes the capital constraints more binding
than before and thus reduces the amount of risk that can be taken unless accompanied
by an increase in equity capital. At the same time, we predict that, among the shocked
WorldCom lenders, those acting as underwriters or collateral managers of CLOs will
have direct access to securitization. This CLO access should allow them to deleverage
and relax the more binding capital constraints caused by the shock, leading them to
arrange deals with a more limited impact on their capital requirements, that is, deals
that contain securitizable facilities. Syndicated corporate deals typically contain one
or all of the following types of facilities with different features: revolving, Term A
and Term B. Revolving facilities are credit lines, meaning that a certain amount of
liquidity must be made available to corporate borrowers upon request. In contrast,
Term A and Term B facilities are standard long-term loans of fixed amount and set
schedule. The key difference is that Term B are facilities structured specifically for—
and sold to—institutional investors, such as CLO and structured finance vehicles,
whereas Term A is typically retained on the balance sheet.3 Our main hypothesis is
that lenders with direct access to the CLOmarket will be more likely to arrange deals
that contain facilities that can be easily securitized (i.e., Term B) and also choose to
originate relatively smaller amortizing loan facilities (Term A) that will typically be
retained by the lender.
An alternative response would be to raise additional funds on the market via new

equity issuance instead of depending on the deleveraging strategy via securitization.
However, Lin and Paravisini (2012) showed that the market reactions to WorldCom’s
failure were severe, constituting a drop of approximately 10% in market-adjusted
returns relative to nonexposed banks. The magnitude of the market reaction is only
partial evidence of lenders’ direct exposure to the shock because it is influenced by
many other factors that are not mutually exclusive, including reputational costs and
adjustments in monitoring technology (Lin and Paravisini 2012). Although various
tests are provided in the paper to assess the influence of lenders’ exposure to the
WorldCom shock on their ability to lend, the stock reaction suggests that the market
conditions were not favorable for equity issuance by affected banks. Furthermore,
equity issuance also carries dilution issues (see Goetz, Laeven, and Levine 2021).
Another alternative to deleveraging via securitization on the lending side may be

loan sales, that is, selling existing and performing loans to third-party investors. How-
ever, loan sales to a third party are accompanied by several disadvantages relative to

3. If a deal contains only first long-term facility, it is simply called a “Term Loan,” instead of “Term
A.”
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securitization. First of all, lenders with direct access to the CLO markets as under-
writers or collateral managers can execute loan transactions in a more timely manner
by placing their loans in CLO vehicles without depending on third-party demands for
their loans. Even if the secondary market for Term B facilities is relatively active, the
seller still depends on other institutions’ loan demand and timing of transactions if
they do not have direct access to CLO.4

In our empirical analysis, we first run a preliminary analysis to provide evidence
that the WorldCom bankruptcy was a significant negative shock to the balance sheets
of the lenders of WorldCom’s syndicated loans, to which banks responded by reduc-
ing lending. We find a 37.9% decrease in the number of deals arranged by all shocked
banks compared to non-WorldCom lenders. This is in line with Lin and Paravisini
(2012) that the bankruptcy of WorldCom had a sizable negative impact on the banks
that were lending to it and eventually led them to reduce lending to other corporate
borrowers up to 2 years after the event. In addition, using the sample of all securi-
tizing lenders, we find that, compared to WorldCom-unaffected lenders with equal
access to the CLO market, WorldCom-affected lenders increased their issuance of
CLO securities after the shock. Whereas the first test confirms that affected lenders
responded to the shock by decreasing lending, the second test confirms that shocked
lenders increased their off-balance-sheet activities via the CLO market.
In the main analysis, we explore whether WorldCom lenders with access to the

CLO market increased their loan origination of deals that contain securitizable facil-
ities as a response to the negative shock. We adopt a triple difference-in-differences
(triple DID) setup, which allows us to compareWorldCom-affected lenders with CLO
market access to similarly shocked lenders without access to the CLOmarket, as well
as to the lenders who were not shocked but had access to the CLO market. This is to
control for the potential effect that may arise due to being a securitizing bank. Lending
behavior is observed in terms of the probability of arranging deals as lead arrangers.
We use Standard & Poor’s (S&P) Capital IQ and DealScan as sources of data.
Consistent with our hypothesis, we find that securitizing lenders became more ac-

tive than nonsecuritizing banks in arranging syndicated loan deals that contain secu-
ritizable facilities, namely, Term B. However, in other types of deals that contain only
those facilities that would be retained on balance sheets, such as long-term amortizing
facilities (TermA), we do not find significant differences. These results are confirmed
even after controlling for global demand for CLO securities, using a different proxy
for securitization (the dollar amount of CLO bonds issued instead of a binary indica-
tor), and controlling for lenders’ preshock characteristics. Furthermore, we find that

4. For other types of loans unrelated to securitization activity, the disadvantages are even harsher in
that the seller is likely to bear large initial losses, and the transaction may take longer to complete due to
the illiquid nature of loans to be traded. Although active trading seen in the Term B transactions reduces
the informational gap between the seller and the buyer and makes the price discovery easier, resulting
in improved liquidity, for other types of loan sales where active trading is absent, the informational gap
is high and the buyer requests a higher discount on the loans, thus inducing a larger loss for the selling
bank. Given that such informational gaps—and thus, the discounts on loans—are likely to be larger after
revelation on the lender’s inability to monitor one of its borrowers (i.e., WorldCom), selling other types of
loans to a third party may not be a viable route to take.



ANGELA GALLO AND MIN PARK : 5

securitizing lenders switch not only the type of deals to arrange, but also the structure
of deals, such that they choose the deals with smaller-size on-balance-sheet lending
facilities (Term A) and larger-size off-balance-sheet lending (Term B). This result
supports the deleveraging mechanism among shocked securitizing banks.
Moreover, we find that securitizing lenders’ increased interest in securitizable fa-

cilities was not necessarily accompanied by changes in certain characteristics of these
deals, such as covenants, maturity, or spread. This allows us to rule out the possibility
that securitizing lenders can simply take advantage of the profitability of originating
deals with securitizable facilities that provide higher fees or spread by expanding their
borrower pools. In all analyses, we include lender, time, and borrower’s industry-fixed
effects. In more stringent specifications, we use lender and borrower industry-fixed
as well as time-fixed effects to further account for borrowers’ credit demand factors.
In a set of robustness checks that follows, we provide counterevidence to various

alternative hypotheses. First, we restrict the analyses to a subsample that includes
only those securitizing lenders that are underwriters but not collateral managers of
the CLO deals. This test is motivated by the concern that our results may be strongly
driven by cases in which the securitizing lender assumes both roles; therefore, the
CLO managers’ decisions are significantly influenced by the underwriters over CLO
portfolio construction. Our results remain robust after eliminating such cases, con-
firming that CLO underwriters also retain the ability to adjust their lending response
by using their access to the CLO market, in line with Chernenko (2017). Second, we
also address the concern that the change in lending behavior we observe among se-
curitizing banks is the result of reputational damage. We recognize that reputational
issues may affect different types of banks differently. Because securitizing lenders are
larger and typically well-established banks, they may be more concerned about their
reputation and their capitalization against peers, and thus more prone to deleverag-
ing when shocked. Securitizing lenders typically adopt more market-based funding
models and may be more affected by changes in the perceived risk profile of the bank
after the shock (higher funding costs) and may, for this reason, decide to deleverage
further via the CLO market. To ensure that our results remain valid when taking into
account reputational issues, we exclude WorldCom’s lead arrangers from the anal-
ysis because we expect that they suffered most of the reputation damage caused by
WorldCom’s demise and find that our results hold.
In the next robustness tests, we exclude the possibility of confounding effects po-

tentially created by two concurrent events: Enron’s collapse and the terror attacks of
September 11, 2001 (hereinafter “9/11”). We run a test by including the Enron shock
in our analysis and another test by excluding the 9/11-affected period from the sample
and exclude the possibility of confounding effects. Finally, we verify the generaliz-
ability of our findings by testing such lenders’ use of the CLOmarket under a negative
shock based on a more recent corporate failure, that of Carillion in the United King-
dom in 2018. Despite a long time lag between the WorldCom and Carillion events,
as well as the evolution of banking and the CLO market during that time, we find
consistent results showing that Carillion-affected securitizing banks increased their
engagement in deals with Term B soon after Carillion’s bankruptcy.
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Our study makes several contributions to the current literature. First, we enrich the
literature on securitization by focusing on the corporate lending market and the role
that off-balance-sheet activities can play in times of bank distress. Recent literature
focuses on the freeze of the asset-backed security (ABS) market during the crisis
and highlights the systemic risks and costs associated with securitization (Carbo-
Valverde, Degryse, and Rodriguez-Fernandez 2015, Bonaccorsi di Patti and Sette
2016). Our analysis makes a complementary contribution to this literature in that we
focus on an idiosyncratic shock rather than a systemic shock, and we identify a causal
relationship between an idiosyncratic shock to lenders’ equity and securitizing banks’
lending responses for corporate borrowers. Second, we also contribute to the litera-
ture on banks’ use of off-balance-sheet vehicles (Watson and Carter 2006, Fabozzi,
Davis, and Choudhry 2007,Marques-Ibanez and Scheicher 2009, Buchak et al. 2020).
Our results confirm that securitization is an integral part of banks’ strategy to adapt
loan origination in response to shock. Our evidence is also in line with (Buchak et al.
2020), documenting the shift from on-balance-sheet to off-balance-sheet lending for
mortgage origination. Third, we contribute to the emerging literature on the CLO
market. Whereas recent studies focus on CLOs as stand-alone entities (Benmelech,
Dlugosz, and Ivashina 2012, Loumioti and Vasvari 2019, Peristiani and Santos 2019),
we focus on the dynamics between the role played by banks in the CLOmarket and its
implications for corporate borrowers. The understanding of these dynamics is impor-
tant also for further studies on the transmission of shocks from the corporate sector to
the CLO market (increasing defaults on leveraged loans) and to the traditional bank-
ing sector. To the best of our knowledge, our paper is the first to analyze how shocks
to banks affect the financing of corporate activities via the CLO market.
In terms of policy implications, our study speaks to the regulators’ initiative aiming

to revitalize the securitization market, with an emphasis on simple structure securiti-
zation. We base our analysis on the years before 2004, thus focusing on the use of a
relatively simple type of securitization—that is, the type that was used before the in-
troduction of the complex structures associatedwith the build-up of risks in the run-up
to the financial crisis.5 Policymakers clearly distinguish between high-quality securi-
tization that is simple, transparent, and comparable (STC)6 versus more complex and
synthetic securitization. The underlying assumption is that, when the securitization
is a complex structure, it can be a source of risk, as seen during the crisis (BIS and

5. In Figures 1 and 2, which illustrate the time trend of the securitization structures, we observe that
the complex form of structured financing spiked in volume from the mid-2000s to the time of the financial
crisis. During this period, securities began to be backed by fewer, but larger andmore heterogeneous assets,
including high-yield bonds, leveraged loans, and tranches of other securitization deals, thus becoming a
source of risk that triggered the crisis.

6. The Basel Committee on Banking Supervision (Basel III Document, Revisions to the Securitization
Framework, July 2016) defines high-quality securitization as STC, where “simplicity” refers to the homo-
geneity of underlying assets with simple characteristics and transaction structure; “transparent” refers to
providing investors with sufficient information on the underlying assets and on the structure of the trans-
action; and “comparable” refers to the criteria of promoting comparability—that is, the comparison across
securitization products within an asset class.
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IOSCO 2015), but it becomes a useful tool when it meets certain criteria. Although
the more recent literature has focused on securitization during the crisis period, our
results are based on lenders’ access to a simple type of securitization and corrob-
orate early literature on securitization (Goderis et al. 2007, Duffie 2008, Altunbas,
Gambacorta, and Marques-Ibanez 2009, Loutskina 2011, Gorton and Metrick 2013),
indicating a beneficial effect of securitization, in line with policymakers’ expecta-
tions.
The remainder of this paper is organized as follows: Section 1 briefly reviews the

structure of CLOs as well as the literature on securitization and corporate borrowers,
and our predictions are discussed in Section 2; Section 3 describes our identification
strategy and data; Section 4 presents our preliminary tests and parallel trend analysis;
Section 5 reports and discusses our main results; Section 6 provides our robustness
test results; and Section 7 presents our conclusions.

1. INSTITUTIONAL BACKGROUND FOR THE CLO MARKET

CLOs are SPVs established to hold and manage pools of syndicated corporate
loans. Syndicated loans are typically large in dollar amount, serving the financing
needs of large corporations, as the syndication process allows multiple banks to
jointly provide a significantly larger loan. The syndicated loans are first structured,
arranged, and underwritten by one or several banks acting as arrangers before be-
ing syndicated to other banks or institutional investors.7 In a typical syndication, a
loan deal is composed of several pieces known as “facilities.” As liquidity providers,
banks fund the revolving credit facilities (or “revolvers”) almost exclusively, and they
usually retain only a portion of TermA. The other Term Loans, such as B, C, or D, are
distributed among other banks and nonbank institutional investors, including CLOs.
Thus, CLOs typically hold fractions of Term B facilities (Benmelech, Dlugosz, and
Ivashina 2012) but sell them soon after origination (Blickle et al. 2020).
Structuring a CLO deal requires the involvement of various agents. CLO vehicles

are typically established by an investment management company or a bank that acts as
a collateral manager, whose role is to construct the CLO loan portfolio by purchasing
tranches of syndicated loans. The underwriter and the CLO collateral manager deal
with the rating agency to structure, rate, and price the deal until an agreement is
reached on terms and allocations. The typical life cycle of a CLO structure features
the following phases8:

• Warehousing (3–6 months): The CLOmanager purchases the initial loans before
the closing date. The closing date is the day the CLO comes into legal existence
and interest on the notes starts to accrue. The purchase is typically funded with

7. See Bruche et al., (2019) for an overview of the syndication process.

8. More details available in FSB (2019).
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interim financing (warehouse financing), usually from a bank, and often in the
form of a line of credit (revolving) to the CLO manager. This loan is repaid with
the proceeds from the sale of the CLO notes into the capital markets at the closing
date.

• Ramp-up (2–4 months): After the closing date, the CLO manager purchases the
remaining collateral to complete the original portfolio. The effective date starts
when the CLO is fully ramped up.

• Reinvestment (2–5 years): Following the ramp-up period, the manager can rein-
vest all loan proceeds, such as principal repayments or the proceeds gained from
selling loans. The main scope of purchasing and selling loans is to improve the
portfolio’s asset quality.

• Noncall (first 2 years of reinvestment): To protect investors, the CLO manager
is restricted from redeeming or refinancing the issued liabilities during this pe-
riod. Subsequently, the equity-tranche holders can request that the CLOmanager
redeem the liabilities by liquidating the portfolio or refinance some or all of the
liabilities.

• Repayment and deleveraging (1–4 years): As underlying loans are paid off, the
CLO manager pays down the investors in order of seniority and distributes the
remaining proceeds to the equity-tranche holders. The manager also performs
monthly tests to ensure the portfolio’s ability to cover its interest and principal
payments.

Unlike other types of securitization, a CLO portfolio is actively managed (Peris-
tiani and Santos 2019). The collateral manager of a CLO buys and sells individual
bank loans (up to 20–25% per year) to reconstruct the underlying collateral pool in or-
der to create trading gains andminimize losses from deteriorating credit.9 This unique
feature of the CLO market gives banks greater flexibility in deciding which type of
loans to originate—those that they retain on-balance-sheet or transfer off-balance-
sheet. This flexibility is derived from the ability to sell securitizable corporate loans
(Term B) to existing CLO deals without the need to arrange a new CLO deal, and
thus without a need to provide warehouse financing to purchase the initial collateral.

2. RELATED LITERATURE

Based on evidence from the 2008 financial crisis, most recent studies emphasize
that securitization provides benefits to banks, but these are associated with a cost
for the economy in the form of financial instability (Loutskina and Strahan 2009,
Mian and Sufi 2009, Demyanyk and Van Hemert 2011, Financial Crisis Inquiry
Commission 2011, Rajan, Seru, and Vig 2015). This is because securitization is

9. S&P Global Market Intelligence (2016) showed that manager trades during the 2008–09 credit
crisis reduced potential losses by 10% on average (S&P CLO Spotlight: How Do CLOManagers Perform
in Times of Stress?, September 6).
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associated with an overextension of banks’ balance sheets, which leads them to un-
dertake a lower level of borrower screening and monitoring, thus creating more credit
risk (Acharya et al. 2013, Sarkisyan and Casu 2013). Importantly, it is often pointed
out that securitization may harm financial stability by increasing the potential for
contagion among financial institutions (Allen and Carletti 2006, Efing 2015).
However, academics and policymakers also recognize the benefits of securitization

and, thus, its important role in the economy. Liquidity (the ability to raise funding or
capital through the market or to reduce financing costs) and regulatory capital arbi-
trage (capital relief) are the two most important rationales for banks’ asset securitiza-
tion (see Watson and Carter 2006, Fabozzi, Davis, and Choudhry 2007, Buchak et al.
2020, among others). Securitization enables banks to obtain new liquidity from the
market through the transfer of credit risk to SPVs, which in turn reduces the need
for regulatory capital. This also facilitates risk management in bank balance sheets
by modifying the risk profile through the shift from on-balance-sheet to off-balance-
sheet lending (Marques-Ibanez and Scheicher 2009, Buchak et al. 2020).
In this regard, securitization allows banks to diversify credit risks among many

investors across the financial system and make efficient use of bank capital. Securi-
tization reduces the cost of capital for loan intermediation, thereby reducing the cost
of credit (Duffie 2008). As a result, borrowers can anticipate benefits in the forms
of increased credit supply, reduced borrowing costs, and credit on more favorable
terms (Goderis et al. 2007, Altunbas, Gambacorta, and Marques-Ibanez 2009, Lout-
skina 2011). To the extent that these benefits are passed on to borrowers in terms
of more favorable lending conditions and improved credit availability, the economic
benefits of securitization can be transferred to the real economy. These benefits of se-
curitization are also clearly recognized by current policymakers—whose initiatives
encouraged the restarting of the securitization market after the dramatic postcrisis
decrease—in light of the fact that its revival was considered vital to providing the
financial system with liquidity that would eventually boost the economy.
However, due to complexities of identification, it is difficult to empirically assess

whether securitization can be beneficial or detrimental to credit availability. It is chal-
lenging to disentangle banks’ decisions to securitize from other concurrent drivers of
banks’ lending behavior, especially in the periods of excessive risk-taking leading up
to the financial crisis. In this paper, we focus on the precrisis period, when securitiza-
tion structures were simpler and there were fewer incentives for regulatory arbitrage
alongside excessive risk-taking. WorldCom’s collapse provides a relatively clean and
natural experiment to identify causality in banks’ use of the CLO market during a
negative shock and its resulting impact on the corporate lending market.
Unlike in previous studies on securitization of corporate loans, which focus on

securitizable facilities (Term B) alone, we analyze banks’ loan origination at the deal
level to show lenders’ response to an equity shock. We assume that banks’ access to
the CLO market encourages them to shift to originating deals with limited impact on
their capital, that is, to increase the origination of deals containing facilities that are
easier to securitize (Term B) while reducing the amount of loan share to be retained
on balance sheet (Term A). Like previous studies in the literature, this study assumes
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that securitizing banks are those that are collateral managers or underwriters, as in
the studies conducted by Nadauld andWeisbach (2012), Bord and Santos (2015), and
Wang and Xia (2014).
Similar to our study are those by Carbo-Valverde, Degryse, and Rodriguez-

Fernandez (2015), Bonaccorsi di Patti and Sette (2016), and Buchak et al. (2020).
Carbo-Valverde, Degryse, and Rodriguez-Fernandez (2015) analyze the impact of
securitization on credit rationing in Spain, comparing normal and crisis periods for
two forms of securitization, namely, ABS and covered bonds. The researchers find
that banks that are actively involved in securitization (i.e., ABS issuance and covered
bonds) impose less stringent credit constraints on their borrowers in normal times;
however, during crisis periods, they observe credit rationing to increase proportion-
ally to the amount of ABS issued by banks. In Bonaccorsi di Patti and Sette (2016), the
authors analyze the effect of ABS market freeze on the credit supply in Italy and find
that banks that were more involved in securitization before the crisis engaged in more
credit rationing, imposed higher interest rates, and exhibited a lower probability of ac-
cepting loan applications as well as a higher probability of terminating relationships
after the crisis. These studies observe crisis periods that coincided with a systemic
shock (i.e., the ABS market’s collapse after the failure of Lehman Brothers) that re-
vealed the complex interconnections among securitization, regulatory arbitrage, and
the shadow banking system (i.e., through asset-backed commercial papers and the
repo market; see Gorton and Metrick (2012b) and Covitz, Liang, and Suarez (2013)).
Our paper is differentiated in that we observe the effect of securitization on corporate
lending in the context of an unexpected, bank-specific idiosyncratic shock. One study
that is also closely linked to ours outside a crisis period is Buchak et al. (2020): using
mortgage market data in recent years, the authors show that banks use an adaptable
business strategy in which they turn from balance sheet lending to mortgage lending
when they experience a decline in balance sheet capacity following a negative shock
precisely because mortgage loans are easier to sell for securitization and can be taken
off-balance sheet. In our paper, we show that a similar strategy is used by banks via
their CLO securitization activity.

3. IDENTIFICATION AND DATA

3.1 The Shock

We regard the 2002 demise of WorldCom as an idiosyncratic shock to the equity
of its lenders, who responded by reducing lending. The same shock is used in Lin
and Paravisini (2012), who present extensive evidence that WorldCom’s bankruptcy
affected the supply of credit to firms that were borrowing from WorldCom as well.
The authors show that, relative to comparable firms that were unrelated toWorldCom
lenders, firms that borrowed from WorldCom’s lenders experienced a sharp decline
in the new syndicated credit amount during the years after the WorldCom bankruptcy
and an increase in the cost of borrowing that persisted for more two years.
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In contrast to those authors, we directly test the reduction in WorldCom’s lenders’
credit supply caused by that company’s demise (Table 3) and argue that their lending
response is motivated by the need to deleverage following the equity shock. The au-
thors suggest multiple nonexclusive channels, namely, lowered liquidity, reputational
damage, and increased concerns regarding their monitoring technology. The failure
of such a large-scale borrower implies a temporary drop in banks’ liquidity due to
the losses they sustain as a result of their inability to recover their claims, which hin-
ders their ability to issue new loans. Especially for the lead arrangers, reputational
damage from involvement in an accounting scandal may also affect the ability of
shocked banks to raise funds on the wholesale market by increasing their external
funding costs. Another possible reason is that such a failure raises concerns about
banks’ abilities to screen and monitor corporate borrowers and induces them to be
more stringent in loan origination. We rule out these alternative explanations in our
robustness tests.
Whereas Lin and Paravisini (2012) focuses primarily on the average effect for all

WorldCom-affected lenders, we observe the differences in loan origination among
four subgroups: shocked banks with and without access to securitization (securitiz-
ing lenders) and nonshocked banks with and without such access (nonsecuritizing
lenders). Our main hypothesis predicts that the negative shock from WorldCom’s
bankruptcy on bank lending will be weaker for securitizing lenders. This assumption
is founded on the benefits they derive from having direct access to the CLO market,
which allows them to deleverage and alleviate the more binding capital constraints
caused by the equity shock. This translates into securitizing lenders originating more
deals that include Term B facilities and within these deals, a smaller amount of on-
balance-sheet term loans. This means that access to the CLO market has the effect of
enabling lenders to adapt more flexibly to the negative shock by increasing their off-
balance-sheet activities. We additionally explore whether this origination activity is
associated with changes in loan conditions such as covenants, maturity, and spreads.
Unlike many studies in the securitization literature that focus primarily on the in-

stitutional facilities (Term B) and leveraged loans, we investigate bank lending in the
form of syndicated loans at the overall deal level and explore different effects of the
shock on deals both with and without Term B. The inclusion of Term B facilities in
deals have different implications for a bank’s balance sheet compared to deals without
Term B. Term B facilities are often originated for securitization activities; therefore,
they are structured to meet the needs of institutional investors and are more trans-
ferable off-balance sheet. On the other hand, Term Loans and Term As are standard
amortizing loans that remain on bank balance sheets and represent the ability to lend
an amount for a set period of time, typically around 5 years.10 Given the difference,

10. Revolving facilities are credit lines that can be seen as banks’ liquidity commitment and are almost
always retained by the bank. However, how much a bank lends in the form of a revolving facility depends
on the demand of the borrower; therefore, we exclude syndicated loan deals that contain only revolving
facilities from our analysis.
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the inclusion of Term B facilities represents lenders’ interests in taking some portion
of the loans they originated off of their balance sheets.
We focus on the probability of a bank being the lead arranger in a syndicated

loan deal after a shock. Being a lead arranger captures a bank’s ability to partici-
pate in the syndicated loan market as a main provider and negotiator of loans tasked
with monitoring the borrowers. Although a test could be designed using the lead ar-
ranger’s share in each deal and facility, due to patchy and biased data on the lender’s
share variable, as Bruche, Malherbe, and Meisenzahl (2020) and Blickle et al. (2020)
explain in depth, the number of observations would be dramatically reduced if the
lender’s share variable were used and would lead to distorted results. This effect
would be further exacerbated by the time period on which we focus.11 Therefore,
we opt to employ a measure that is unaffected by this issue, which entails measuring
the probability that a bank will be a lead arranger of deals with and without Term
B facilities.

3.2 Data

To gather data, we use DealScan, which contains information on borrowers and
lenders of syndicated loan deals as well as deal characteristics. To capture the ef-
fect of the shock, we restrict our sample to deals that originated between 2000 Q2
and 2004 Q1—that is, 2 years before and 2 years after the collapse of WorldCom.
Because securitizing banks tend to be larger and to originate larger loans, we also
restrict our sample to deals in the top 75th percentile in terms of size; this is to en-
sure that our set of loans issued by nonsecuritizing banks is comparable to our set of
loans issued by securitizing banks. Given that WorldCom was the largest player in its
industry, we exclude borrowers who belonged to the same industry sector as World-
Com, that is, the telecommunications industry; this is to avoid capturing the effect of
the industrywide shock rather than the shock faced by banks in the corporate lending
market. We also exclude financial firms and regulated industries. We classify a deal
as “WorldCom-affected” if its lead arranger participated in the WorldCom loans that
were outstanding at the time of its collapse.12 The role of lead arranger is performed
by one or more lenders in a syndicated loan deal, and lead arrangers tend to exert
the most influence on the conditions (i.e., amount, fees, spread, and covenants) of a
syndicated loan. We consider the lender that retains the “lead arranger credit” to be
the lead arranger of the deal. In cases where multiple banks possess the lead arranger
credit, we designate multiple lenders as the lead arrangers. Using the information

11. This information is available only for 290 and 45 observations for TermA and TermB facilities, re-
spectively, which is about 5–10% of the total observations used in our sample. Both Bruche, Malherbe, and
Meisenzahl (2020) and Blickle et al. (2020) raised serious concerns about using this variable, confirming
that—even when available—the lender share at origination reported in DealScan is biased.

12. Twenty-eight lenders were affected by WorldCom; however, in our analysis, two lenders are elim-
inated during the data-cleaning process.
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from DealScan, we classify all deals into those that contain securitizable facilities
(Term B) and those that do not contain Term B.13

Our identification of each bank’s access to the CLO market is based on a unique
data set of CLO/CDO deals from the S&P Capital IQ database. S&P Capital IQ pre-
serves the list of global CLO deals that are rated by the rating agency S&P’s, reporting
their origination date, type, underwriter, collateral manager, and amount issued. From
these data, we identify underwriters and collateral managers that arranged CLO deals
in the period before the WorldCom shock.
Although the collateral manager has the formal role of constructing and managing

the CLO loan portfolio, our assumption is that both the collateral manger and the
underwriter play roles in influencing the CLO, as suggested by (Chernenko 2017), as
well as in the active trading decisions. Therefore, we assume that both have preferred
access to the securitization market when they need to manage their response to a neg-
ative shock. Our proxy for access to the CLO market is defined at the lender level;
thus, regardless of whether they are securitized, all loans from securitizing lenders are
considered “treated” because the lender’s whole balance sheet may be affected. This
alleviates concerns about cherry-picking loans to securitize (Wang and Xia 2014). To
clarify, in this study, we do not automatically assume that the deals we observe are
securitized simply because the lead arranger is a securitizing lender. In this way, our
study is different from most previous studies that endeavored to identify securitized
loans. Our study is simply based on the fact that a loan is more likely to be securi-
tized when a deal contains Term B facilities, given that other types of facilities are
rarely securitized.
Table 1 reports summary statistics for the syndicated loan deals in the analysis

for the preshock period, that is, 2001. Panel A reports the means and standard de-
viations for the characteristics of deals originated by all lenders participating in a
syndicated deal in 2001 (column (1)), the subsample of WorldCom-affected lenders
(column (2)), and the subsample of lenders not affected by WorldCom (column (3)).
Column (4) reports the differences between the two subsamples in terms of means.
Banks that lent to WorldCom before the collapse tended to grant larger deals with
longer maturity. However, in other aspects, they were not necessarily differentiated
from unaffected lenders. Panel B reports the characteristics of deals originated by
the subsample of securitizing lenders (column (2)) and nonsecuritizing lenders (col-
umn (3)). Column (4) reports the differences between the two subsamples in terms
of means. Among all lenders, securitizing lenders tend to grant larger deals and deals
with relatively smaller-sized Term A, reduced covenant strictness, longer maturity,
and lower spreads. Since securitizing lenders’ deals tend to be larger, in the regres-
sion analysis, we limit the sample to more comparable loans by removing small size
deals (bottom quartile). Panel C reports the characteristics of the deals provided by

13. We exclude the deals that are constructed solely with revolving facilities (credit lines) from our
analysis because the structure, purpose, and maturity of these deals are not necessarily comparable to those
of deals with amortizing term loans such as Term A and Term B. In the event that a deal is structured with
a mix of revolving facilities and other term loans facilities, it remains in our sample.
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TABLE 2

Summary Statistics II: Lender Characteristics in 2001(Pretreatment)

Panel A: WorldCom and Non-WorldCom lenders

All lenders WorldCom lenders Non-WorldCom lender Diff.

(1) (2) (3) (4)

Mean SD Mean SD Mean SD

Lender total assets 379.51 250.54 409.55 255.90 367.86 250.13 −41.69 (−0.61)
Lender equity over TA 0.05 0.02 0.06 0.03 0.05 0.02 −0.01 (−1.06)
Lender ROA (%) 0.78 0.59 1.01 0.85 0.69 0.44 −0.32** (−2.06)
Lender deposit over TA 0.57 0.16 0.55 0.19 0.58 0.14 0.03 (0.75)
Lender liquidity over TA 0.60 0.17 0.57 0.19 0.61 0.16 0.04 (0.92)
Observations 68 19 49

Panel B: Lenders with CLO access and without CLO access

All lenders With CLO access Without CLO access Diff.

(1) (2) (3) (4)

Mean SD Mean SD Mean SD

Lender total assets 379.51 250.54 537.47 195.09 308.93 241.66 −228.53*** (−3.81)
Lender equity over TA 0.05 0.02 0.04 0.02 0.06 0.02 0.01** (2.01)
Lender ROA (%) 0.78 0.59 0.56 0.31 0.88 0.66 0.32** (2.09)
Lender deposit over TA 0.57 0.16 0.53 0.19 0.59 0.14 0.06 (1.44)
Lender liquidity over TA 0.60 0.17 0.56 0.20 0.62 0.15 0.06 (1.38)
Observations 68 21 47

Note: This table reports lender (bank) characteristics in the year 2001 (before the treatment). Panel A reports comparison betweenWorldCom-
affected lenders and the others. Panel B compares lenders with CLO access and lenders without. Column (1) is for all samples, while columns
(2) and (3) are for separate samples according to the split rule in each panel. Column (4) reports t-statistics between the two groups of sample.
Lender Total Assets is in billions of US dollars. Lender Equity is total shareholder’s equity. Lender ROA is net income over total assets.
Lender Deposit is total deposit from customers. Lender Liquidity is total cash holdings held by banks. Lender Equity, Deposit, and Liquidity
are scaled by total assets. *p < 0.10, **p < 0.05, ***p < 0.01.

the WorldCom-affected lenders (column (1)), the subsample of lenders that were not
actively involved in securitization (column (2)), and the subsample of lenders that
were actively involved in securitization. Column (4) reports the differences between
the two subsamples in terms of means. Among affected lenders, securitizing banks
grant larger deals and charge higher spreads on Term A. Otherwise, there were no
significant differences in loan characteristics before the shock.
Table 2 reports summary statistics for the characteristics of lenders in the syndi-

cated loan market for which the balance sheet data are available before the shock.
Panel A compares WorldCom-affected lenders to unaffected lenders, which gener-
ally present similar characteristics in terms of size, capitalization, performance, and
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balance sheet construction. Panel B compares securitizing lenders to nonsecuritizing
lenders. In our sample, the securitizing lenders are larger in size and have higher capi-
tal and deposits. Due to these inherent differences between securitizing and nonsecu-
ritizing banks shown in Tables 1 and 2, we include the non-WorldCom-affected secu-
ritizing banks in our analysis to control for the characteristics of securitizing banks.

4. PRELIMINARY ANALYSIS

4.1 Testing the Shock

Before we proceed with the main analysis, we first test whether theWorldCom col-
lapse had an impact on the loan arranging activities of WorldCom-affected lenders.
This test is necessary to confirm that the syndicated lending activity of WorldCom-
affected lenders has, to some extent, been impaired because of the shock. Second,
we test whether the WorldCom collapse had an impact on the CLO issuance of secu-
ritizing WorldCom-affected banks. The purpose of this test is to garner evidence to
support the underlying assumption that securitizing lenders make use of their access
to the CLO market to mitigate the impact of the shock and deleverage the pressure
on their capital.
To test the average impact of the shock on all WorldCom-affected banks’ lending

activities, we run the following DID regressions:

YLender,t = α + λt + FELender + βPost ·WorldComLender + εLender,t, (1)

where YLender,t is the number of deals or facilities in which a lender participates as a
lead arranger, and the explanatory variable is an interaction term between Post and
WorldCom. Post is 1 for observations after the shock and 0 otherwise, andWorldCom
is 1 for WorldCom-affected banks and 0 for others. β captures the effect of the shock
on the affected banks’ ability to arrange loans in the corporate lending market; it is
expected to be negative.
To further test whether lenders with access to the CLO market would be

differentiated from those without access, we run the following triple DID model:

YLender,t = α + FELender + FEBorrower + λt + βPost ·CLO AccessLender
+γPost · LenderControlPre + εLender,Borrower,t ,

(2)

where the interaction term is further interacted with CLO Access, which is 1 if the
lender has direct access to the CLO market as an underwriter or collateral manager,
and 0 otherwise. The coefficient β for the triple interaction term captures whether
loan arranging activities for the shocked banks with CLO access are different from
the loan arranging activities of shocked banks without access.
Table 3 shows a clear and significant shock on the affected lenders in terms of

the number of deals or facilities they can get involved in as lead arrangers. After
the shock, as shown in column (1), WorldCom-affected banks reduce the number of
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TABLE 3

The Impact of WorldCom Demise on Loan Origination

(1) (2) (3) (4)
Ln(Number of Deals) Ln(Number of Facilities)

DD DDD DD DDD

Post × WorldCom −0.379*** −0.243*** −0.419** −0.211*
(0.124) −(0.074) (0.170) (0.124)

CLO Access × Post × WorldCom −0.338 −0.367
(0.287) (0.364)

CLO Access × Post 0.071 −0.133
(0.144) (0.141)

Observations 2,834 2,834 2,722 2,722
Adjusted R2 0.762 0.762 0.689 0.690
Time & Lender FE Y Y Y Y

Note: This table reports the impact ofWorldCom’s collapse on the syndicated loan origination by the affected lenders. The dependent variables
are log-transformed number of deals or facilities that a lender participated as a lead arranger. The explanatory variable is the interaction between
WorldCom that is equal to 1 for WorldCom’s lending banks (and 0 otherwise), Post that is equal to 1 if the observation is in the postcollapse
period, and CLO Access that is equal to 1 if a lender has a direct access to the CLO market. Columns (1) and (3) report differences-in-
differences (DD) results for WorldCom-affected lenders relative to other lenders in the postshock period relative to the preshock period.
Columns (2) and (4) report triple difference-in-difference (triple DID) results for WorldCom-affected lenders with CLO market access in the
postshock period. Time and lender fixed effects are included in all specifications. *p < 0.10, **p < 0.05, ***p < 0.01.

deal arrangement by as much as 37.9% relative to unaffected banks. However, in the
triple interaction model in column (2), we do find that the effect of the negative shock
is not necessarily different on those banks with access to CLO market compared to
those without, because the triple interaction term does not appear to be statistically
significant. This test shows the primary results indicating that WorldCom’s demise
functioned as a negative shock on all of its lending banks.
Next, we attempt to support our hypothesis that lenders’ lending origination is af-

fected by their access to the CLOmarket by demonstrating that lenders become more
active in securitization after the shock. We thus explore the effect of the shock on the
total amount of CLO liabilities (bonds) issued by lenders’ CLO vehicles. The sam-
ple comprises all the securitizing lenders that were active on the CLO market, and
we compare the WorldCom-affected securitizing lenders to the rest of the securitiz-
ing lenders.
The specification for this test is as follows:

Ln(Issuance of CLO)Lender,t = α + FELender + λt + βPost ·WorldComLender

+εLender,t , (3)

where Ln(Issuance of CLO)Lender,t is the log-transformed total amount of CLO se-
curities issued by lenders’ CLO vehicles (Lender) in the quarter t. The coefficient
β captures the change after the shock in the CLO liabilities issued by WorldCom-
affected lenders relative to the postshock change in CLO liabilities issued by unaf-
fected lenders.
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TABLE 4

The Impact of WorldCom Demise on CLO Market

Ln(CLO Issuance)

(1) (2) (3)

Post × WorldCom 0.676* 0.664* 0.632**
(0.345) (0.367) (0.256)

Post −0.143
(0.201)

WorldCom 0.269 0.294
(0.236) (0.213)

Constant 19.949*** 20.267*** 18.195***
(0.155) (0.249) (0.459)

Observations 288 288 288
Adjusted R2 0.022 0.054 0.464
Time FE N Y Y
Lender FE N N Y

Note: This table reports the regression results of equation (2). The sample consists of lenders with CLO access only, therefore, WorldCom
affected banks with CLO access and unaffected banks with CLO access. The explanatory variable is the interaction between WorldCom that
is equal to 1 for WorldCom’s lending banks, and 0 otherwise, and Post that is equal to 1 if the observation is in the postcollapse period.
The dependent variable is log of the amount of CLO liabilities issued by the lenders. Time and lender fixed effects are included. *p < 0.10,
**p < 0.05, ***p < 0.01.

The results are presented in Table 4. The coefficient is consistently positive and
significant in all specifications, indicating that the shocked securitizing banks in-
creased their CLO issuance compared to the nonshocked securitizing banks. We find
the strongest effect in the most restricted model in column (3), where we include
time-fixed effects as well as lender-fixed effects. Overall, this preliminary evidence
substantiates our hypotheses regarding the negative effect of WorldCom’s collapse
on the syndicate lending market and securitizing lenders’ use of the CLO market in
reaction to the shock.

4.2 Parallel Trends

The most critical assumption for a causal inference in our analysis is that, before
the shock, there was no notable difference between securitizing and nonsecuritizing
lenders in terms of loan origination trends. Accordingly, we present parallel trends
for the number of deals and facilities provided by different types of lenders.
First, in Figure 3, we provide a monthly graph that plots the number of deals orig-

inated by two subsamples of WorldCom-affected lenders: securitizing and nonsecu-
ritizing. The number of deals in the graph is normalized to 100 in January 2001. The
WorldCom-affected months are shaded in gray. We observe that the numbers of deals
originated by the two groups of lenders were relatively parallel before the shock. In
addition, the solid line denoting the securitizing banks reflects an increase in the total
number of deals originated by securitizing banks relative to the total number of deals
originated by nonsecuritizing lenders during the treatment period.
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Fig 1. Source: SIFMA.

Notes: CDO is a generic category of CDOs that includes CBOs; it is inclusive of early EM CBOs, unknown collateral,
mixed collateral, trust-preferred CDOs, and certain public finance/infrastructure backed debt. CLO includes certain mid-
dle market CLOs, corporate loan CLOs, and leveraged loan CLOs (depending on the percentage of high-yield bonds,
securities may fall into CLO or generic CDO category). SF (Structured Finance) includes CDO that is backed by struc-
tured finance collateral (i.e., ABS/MBS, CDOs of CDOs, and SF indices), CRE CDOs.

Fig 2. Source: SIFMA.

Notes: Investment grade loans are defined as loans with ratings at or above Baa3, fromMoody’s, or BBB, from Standard
& Poor’s. High-yield loans are defined as transactions of borrowers with senior unsecured debt ratings at financial close
below Moody’s or BBB, from Standard & Poor’s. Investment grade bonds are defined as bonds with ratings equal to or
above Baa3, from Moody’s, or BBB, from Standard & Poor’s. High-yield bonds are defined as bonds with ratings below
Baa3, from Moody’s, or BBB, from Standard & Poor’s. The structured finance collateral includes assets such as RMBS,
CMBS, ABS, CMOs, CDOs, CDS, and other structured products.
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Fig 3. The Graph Plot Presents the Monthly Trends in the Number of Syndicated Loan Deals Originated by Securitizing
Banks Relative to Nonsecuritizing Banks among the Worldcom-Affected Banks.

Notes: TheY -axis denotes the monthly average number of syndicated loan deals (normalized at 2000m1=100), and the x-
axis represents months. The solid line stands for securitizing banks, while the dashed line stands for nonsecuritizing banks.

Next, we explore trends in the origination of different types of facilities between
lenders with and without CLO market access, using the following dynamic DID re-
gressions:

NDealLender,t = α +
2002Q1∑

τ=2001Q2
γτCLO AccessLender1(t = τ )

+
2003Q2∑

τ=2002Q3
γτCLO AccessLender1(t = τ ) + FELender

+λt + εLender,t,

(4)

where NDeal represents the number of deals originated by the Lender in quarter t,
CLOAccess is a dummy variable that identifies securitizing lenders, and τ is a dummy
variable that stands for each quarter. γτ is a quarterly coefficient that captures the
relationship between NDeal and CLO Access relative to 2002 Q2.

Figure 4 plots the coefficients from the dynamic DID in equation (3), which is run
to ascertain the number of each of the following types of deals: all deals, deals with
Term B, and deals without Term B. We find no noticeable preshock differences be-
tween securitizing and nonsecuritizing lenders in terms of loan origination evolution
(2002 Q2, denoted as 0 on the x-axes); this supports the parallel trend assumption.
Although we find no postshock differences between securitizing and nonsecuritizing
lenders in terms of trends for all deals on average, nor for deals without Term B,
we find that the origination of deals with Term B increased noticeably among the
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Fig 4. The Graph Plots the Quarterly Deal Origination Trends by Worldcom-Affected Securitizing Lenders Relative to
Worldcom-Affected Nonsecuritizing Lenders and Relative to Time 0.

Notes: The Y -axis denotes the quarterly average number of deals originated and the X-axis represents quarters with 0
being 2002Q2.

securitizing lenders relative to the nonsecuritizing lenders immediately after the
shock. We elaborate our analysis of this observation in the next section.

5. MAIN ANALYSIS

5.1 Main Findings

In this section, we analyze whether, among WorldCom-affected banks, those with
access to CLO market would focus on arranging syndicated loan deals which contain
securitizable facilities using triple DID setup. When hit by a negative shock on eq-
uity capital, inclusion of securitizable facilities in a deal implies that certain portion
of the deal will be offloaded from banks’ balance sheet soon after origination and al-
low banks to deleverage. On the other hand, those loans without Term B will remain
entirely on banks’ balance sheet. Given that the “offloadability” of Term B is an at-
tractive characteristic for those banks that are under more binding capital constraint
following a negative shock, a bankmay arrange deals with securitizable portionsmore
frequently after a negative shock, and this effect should be amplified if the banks are
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already acting as underwriters or collateral managers in the securitization market,
given the control they have over the loans’ destinations.
The natural concern that arises when comparing the two types of banks—that is,

those with and without CLOmarket access—is that there may be fundamental differ-
ences between them and that our findings would be attributable to those differences
rather than to lenders’ different intentions after the shock. For example, as shown
in the summary statistics in Panel A of Tables 1 and 2, securitizing lenders are, on
average, larger and more prone to engage in the arrangement of larger-sized loans;
thus, this natural concern is legitimate. To address it, we include the sample of banks
that are not affected by the collapse of WorldCom; these too can be divided into
lenders with and without CLO market access. This enables us to set up a triple DID
regression. The first difference is between the pre- and postshock periods; the second
difference is between securitizing lenders and nonsecuritizing lenders; and the third
difference is between securitizing lenders that are shocked and securitizing lenders
that are not shocked. The third difference allows us to address the part of the co-
efficient that results from fundamental differences between securitizing lenders and
nonsecuritizing lenders.
Our baseline triple DID specification is as follows:

LADealLender,Borrower,t = α + FELender + FEBorrower + λt
+βCLO AccessLender · Post ·WorldComLender

+γCLO AccessLender · Post
+ηPost ·WorldComLender + εLender,Borrower,t ,

(5)

where the dependent variable (LALender,Borrower,t ) is a binary variable that indicates
whether the bank (Lender) is a lead arranger of the deal (Deal), which is originated
in the quarter t.FELender,FEBorrower, and λt represent lender (bank), borrower’s indus-
try classification, and time-(quarter) fixed effects, respectively. The binary variable
CLOAccess is equal to 1 if a bank has an access to the CLO market and 0 otherwise.
A Post value of 1 indicates the time period after WorldCom’s collapse.WorldCom is
equal to 1 if the bank has access to the CLOmarket. We initially run the regression us-
ing a sample of all deals and, subsequently, using deals without TermB and deals with
Term B. The level of observation is deal-participation bank pairs. The coefficient of
interest is the triple interaction term amongCLOAccess, Post, andWorldCom, which
captures whether shocked securitizing banks are more likely to be lead arrangers of
syndicated loan deals on average and whether the effect is concentrated on the type
of deals that contain securitizable facilities, that is, Term B.
Table 5 reports the results. Depending on the model, we include either lender, bor-

rower’s industry, and time-fixed effects or lender-fixed effects and borrower-industry
and time-fixed effects. Although we uncover no significant differences in the likeli-
hood of being a lead arranger when we analyze the pooled sample of all deals, we
find positive and significant coefficients for deals with Term B when we separate
them from deals without Term B, as illustrated in columns (5) and (6). Specifically,
compared to lenders without access to the CLO market, lenders with direct access
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TABLE 5

Probability of being Lead Arranger in Syndicated Loan Deals: Triple Difference-in-
Difference

Prob(Lead arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post X WC 0.038 0.041 0.009 0.006 0.114** 0.111**
(0.031) (0.030) (0.032) (0.032) (0.051) (0.053)

CLO Access × Post −0.013 −0.012 −0.034* −0.036* 0.000 −0.002
(0.017) (0.017) (0.019) (0.020) (0.020) (0.020)

Post × WC 0.020 0.017 0.029 0.032* 0.003 0.004
(0.014) (0.014) (0.018) (0.018) (0.034) (0.035)

Observations 39,326 39,326 24,025 24,025 14,817 14,817
Adjusted R2 0.172 0.175 0.141 0.135 0.275 0.272
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table reports the regression results from the triple difference-in-difference model in equation (4). The explanatory variable is the
triple interaction term among CLO access, Post, and WorldCom-affected lender. CLO Access is equal to 1 if the lender was CLO underwriter
or manager before the shock. Post is equal to 1 if the observation is in the postshock period. WorldCom is equal to 1 if the lender is affected
by WorldCom, and 0 otherwise. The dependent variable—Prob(Lead Arranger)—is a binary variable that is equal to 1 if the lender is a lead
arranger in the loan deal, and 0 otherwise. The triple interaction term measures whether a WorldCom-affected lender with CLO access is
more likely to be a lead arranger in a syndicated loan deal after the shock, not only relative to those that do not have access to CLO but also
relative to those that have access to CLO but were not affected by WorldCom. Columns (1) and (2) present the results for all deals, columns
(3) and (4) for deals without Term B facilities, and columns (5) and (6) for deals with Term B facilities. Columns (1), (3), and (5) are using
lender, borrower industry, and time fixed effects. Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed
effects. *p < 0.10, **p < 0.05, ***p < 0.01.

to the CLO market are approximately 11% more likely to serve as lead arrangers of
deals that contain Term B after the shock. The results indicate that, compared to sim-
ilarly shocked nonsecuritizing banks, securitizing banks increase their lending only
when the deal contains securitizable facilities.
We apply the following variations to the model to confirm the result from the main

specification. First, to account for the growing demand for CLOs over the period,
we control for the change in the global issuance of CLOs and confirm that the mag-
nitude and significance of the results remain unchanged from the main regression,
as shown in Table 6. Also, we test whether the intensity of banks’ participation in
the CLO market is relevant by using an alternative proxy for securitization partici-
pation, namely,CLO Issuance, the log-transformed dollar amount of CLO securities
issuance.14 To avoid endogeneity issues arising from possible concurrent changes in
the amount of postshock CLO issues, we fix the amount to the total amount of CLOs
issued in the time period before the shock. As reported in Table 7, the triple interaction
term presents significant and positive coefficients for columns (5) and (6). This means
that lenders with higher amounts of preshock CLO security issuance exhibit a ten-
dency to become more active in the origination of deals with Term B after the shock.
This complements our main finding by confirming that the intensity of securitization

14. To avoid taking the logarithm of 0, 1 is added in the case of nonsecuritizing lenders, which even-
tually return the value of 0 after log-transformation.
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TABLE 6

Probability of being Lead Arranger Controlling for the Global CLO Demand

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × WC 0.028 0.041 −0.004 0.009 0.111** 0.114**
(0.030) (0.030) (0.033) (0.032) (0.053) (0.051)

CLO Access × Post −0.004 −0.012 −0.028 −0.034* −0.002 0.000
(0.017) (0.017) (0.020) (0.019) (0.020) (0.020)

Post × WC 0.030** 0.017 0.042** 0.028 0.004 0.003
(0.014) (0.014) (0.018) (0.018) (0.035) (0.034)

	 Global CLO 0.256 0.191 0.017 −0.132 0.294 0.463
(0.316) (0.828) (0.452) (1.023) (1.146) (1.218)

Observations 39,276 39,276 23,975 23,975 14,817 14,817
Adjusted R2 0.171 0.175 0.133 0.141 0.272 0.275
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table reports the regression results from the triple difference-in-difference model in equation (4). The explanatory variable is the
triple interaction term among CLO access, Post, and WorldCom-affected lender. CLO Access is equal to 1 if the lender was CLO underwriter
or manager before the shock. Post is equal to 1 if the observation is in the postshock period. WorldCom is equal to 1 if the lender is affected
by WorldCom, and 0 otherwise. The dependent variable—Prob(Lead Arranger)—is a binary variable that is equal to 1 if the lender is a lead
arranger in the loan deal, and 0 otherwise. The triple interaction term measures whether a WorldCom-affected lender with CLO access is
more likely to be a lead arranger in a syndicated loan deal after the shock, not only relative to those that do not have access to CLO but also
relative to those that have access to CLO but were not affected by WorldCom. Columns (1) and (2) present the results for all deals, columns
(3) and (4) for deals without Term B facilities, and columns (5) and (6) for deals with Term B facilities. Columns (1), (3), and (5) are using
lender, borrower industry, and time fixed effects. Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed
effects. *p < 0.10, **p < 0.05, ***p < 0.01.

TABLE 7

Probability of being Lead Arranger in Syndicated Loan Deals—Subsample of Securitizing
Banks

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Issuance × Post × WC 0.001 0.001 0.001 0.001 0.004** 0.004**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

CLO Issuance × Post 0.002* 0.002 −0.001 −0.002 0.002* 0.003**
(0.001) (0.001) (0.002) (0.002) (0.001) (0.001)

Observations 8,220 8,217 4,847 4,843 3,360 3,357
Adjusted R2 0.156 0.157 0.107 0.112 0.268 0.273
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table reports the regression results from the triple difference-in-difference model in equation (4). The explanatory variable is
the triple interaction term among CLO issuance amount, Post, and WorldCom-affected lender. CLO issuance amount is the amount of CLO
securitization that a bank was involved in the quarter. Post is equal to 1 if the observation is in the postshock period. WorldCom is equal to
1 if the lender is affected by WorldCom, and 0 otherwise. The dependent variable—Prob(Lead Arranger)—is a binary variable that is equal
to 1 if the lender is a lead arranger in the loan deal, and 0 otherwise. The triple interaction term measures whether a WorldCom-affected
lender with higher amount of CLO securitization activity is more likely to be a lead arranger in a syndicated loan deal after the shock, not
only relative to those that had lower CLO amount but also relative to those that were not affected by WorldCom with similar level of CLO
activity. The sample in this table is limited to those banks that have positive value of CLO issuance amount to measure the effect of the level
of securitization activity on loan origination. Columns (1) and (2) present the results for all deals, columns (3) and (4) for deals without Term
B facilities, and columns (5) and (6) for deals with Term B facilities. Columns (1), (3), and (5) are using lender, borrower industry, and time
fixed effects. Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed effects. * p < 0.10, **p < 0.05,
***p < 0.01.
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TABLE 8

Probability of being Lead Arranger in Syndicated Loan Deals: Controlling for Preshock
Lender Characteristics

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × WC 0.084** 0.083** 0.024 0.036 0.158* 0.163**
(0.042) (0.041) (0.050) (0.055) (0.084) (0.078)

CLO Access × Post −0.057 −0.047 −0.071 −0.072 0.001 0.013
(0.044) (0.041) (0.049) (0.051) (0.080) (0.069)

Post × WC 0.001 −0.005 0.016 0.005 −0.032 −0.029
(0.028) (0.030) (0.037) (0.038) (0.071) (0.065)

Ln(Lender Size) × Post 0.039** 0.038** 0.030 0.027 0.030 0.027
(0.015) (0.015) (0.021) (0.023) (0.025) (0.021)

Lender Equity Ratio × Post 1.352** 1.316* 1.139 1.053 0.279 0.903
(0.633) (0.679) (0.984) (1.071) (1.005) (0.970)

Lender ROA × Post 2.672 2.139 1.341 0.661 9.614 7.972
(3.609) (3.681) (4.756) (5.123) (6.246) (5.782)

Lender Liquidity × Post 0.100** 0.112** 0.099 0.098 0.049 0.060
(0.049) (0.046) (0.066) (0.083) (0.095) (0.089)

Observations 5,803 5,796 3,826 3,819 1,966 1,956
Adjusted R2 0.094 0.100 0.051 0.056 0.232 0.261
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table repeats the regression results from Table 5 controlling for bank characteristics in the preshock period. The dependent
variable—Prob(Lead Arranger)—is a binary variable that is equal to 1 if the lender is a lead arranger in the loan facility, and 0 otherwise.
CLO Access is a binary variable that is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1 if the
observation is in the postshock period. Ln(Lender Size) is log of bank total assets. Lender Capital is banks’ equity scaled by total assets.
Lender ROA is banks’ return on assets. Lender Deposit is banks’ total deposit from customers scaled by total assets. Lender Liquidity is
banks’ cash holdings scaled by total assets. All lender control variables are preshock period average values. Columns (1), (3), and (5) include
lender, borrower industry, and time fixed effects. Columns (2), (4), and (6) include lender and industry-time fixed effects. Standard errors are
clustered at the facility level and lender level and are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

activity, as well as the lender’s access to the securitization market, are indeed rele-
vant. These two tests mitigate the concern that the results may be driven by demand
rather than supply shock.
To more carefully account for potential preshock differences among lenders, we

modify the main specification to include control variables on lender characteristics
from the preshock period. The characteristics controlled for are: bank size, which is
proxied by a log of total assets; capital, which is the banks’ equity; return on assets,
which is a proxy for the banks’ profitability; deposit, which is the banks’ total deposits
from customers; and liquidity, which is the banks’ cash-equivalent holdings. These
characteristics may be affected by the shock; thus, to avoid endogeneity resulting
from concurrent changes in these variables, we fix the levels at the preshock period
levels instead of allowing them to vary with time. By including continuous variables
that represent banks’ financial status in the preshock period, we further exclude the
possibility that the resulting significance in the coefficients in our main specification
may stem from differences in bank characteristics rather than differences in lenders’
access to the securitization market. Table 8 confirms the results. Although the lenders
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with CLO access appear to increase their lead arranger activities for all types of deals,
we find that the significant increase is mainly for the deals with Term B.

5.2 Relative Facility Size

The finding that lenders with CLO access develop greater interest in deals with
Term B after a negative shock leads us to the next test on the size of different types
of facilities within the deals arranged by securitizing lenders. If securitizing banks’
purpose in arranging the deals with Term B is to deleverage through offloading loans
from their balance sheet, they may also have interest in getting involved in those
deals with smaller-size Term A facilities that are likely to remain on the bank balance
sheet until maturity. On the other hand, they would be less concerned that the Term B
size is larger in the loan they arrange because it does not require a long-term lending
commitment that puts pressure on capital. Typically, lead arranger banks are expected
to make the largest contribution to the lending amount among all participating banks
in syndicated loan deals (Sufi 2007). It stands to reason that this would provide banks
with incentive to choose deals with certain facility size characteristics, when possible.
We test this hypothesis using our baseline triple DID setup as the following:

RelativeFacSizeDealLender,Borrower,t = α + FELender + FEBorrower
+λt + βCLO AccessLender
·Post ·WorldComLender

+γCLO AccessLender · Post
+ηPost ·WorldComLender

+εLender,Borrower,t ,

(6)

where RelativeFacSize represents the relative sizes of Term A and Term B in a deal.
We use Term A’s size relative to the total deal size, Term B’s size relative to the
total deal size, and Term A’s size relative to Term B’s size in the same deal. This
analysis is performed limiting the deal–lender pair observations to lead arrangers
only, because we seek to identify whether lenders with CLO access actively pursue
deals with particular characteristics of facility size if they will be the lead arrangers of
the deal. We also limit the sample to those deals that contain both Term A and Term
B facilities, because their size relative to each other within a deal can be measured
only when both types are present. Term sizes are scaled up by 10 times for readability
of the coefficients.
As predicted, the shocked lenders with CLO market access tend to choose to ar-

range deals with smaller-size Term As after the shock compared to the preshock pe-
riod as well as to banks without CLO market access (Table 9, columns (1) and (2)).
At the same time, they experience an increase in the size of Term Bs in the deals they
arrange (Table 9, columns (3) and (4)), although this trend is only weakly significant.
When we adopt the relative size between Term A and Term B in Table 9, columns
(5) and (6), the coefficient for the triple interaction term is again negative and signif-
icant. This evidence from the facilities’ relative sizes provides robust support for the
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TABLE 9

Relative Size of Term A and Term B

Term A/Deal size Term B/Deal size Term A/Term B

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

CLO Access × Post × WC −1.074** −1.368** 0.870 1.377* −1.879* −1.553*
(0.445) (0.597) (0.676) (0.650) (0.899) (0.812)

CLO Access × Post 0.390 0.502 −0.261 −0.183 0.953 0.706
(0.464) (0.535) (0.313) (0.382) (0.567) (0.663)

Post × WC 0.300 0.410 −0.567 −0.874* 1.169 1.100*
(0.439) (0.438) (0.428) (0.436) (0.675) (0.585)

Observations 1,783 1,781 1,783 1,781 1,783 1,781
Adjusted R2 0.354 0.525 0.422 0.557 0.158 0.234
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table presents the changes in the relative size of Term A and Term B in the loans that are originated by the WorldCom-affected
lenders with CLO access. The explanatory variable is the triple interaction term among CLO access, Post, and WorldCom-affected lender.
CLO Access is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1 if the observation is in the
postshock period. WorldCom is equal to 1 if the lender is affected by WorldCom, and 0 otherwise. The dependent variable is the size of Term
A scaled by total size of the deal in columns (1) and (2), the size of Term B scaled by total size of the deal in columns (3) and (4), and the
size of Term A relative to the size of Term B in columns (5) and (6). Columns (1), (3), and (5) are using lender, borrower industry, and time
fixed effects. Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed effects. *p < 0.10, **p < 0.05,
***p < 0.01.

notion that lenders with access to CLO market develop strong incentives to engage
in securitization when they feel the need to deleverage due to a negative shock.

5.3 Deal Conditions

A potential alternative explanation for our main results is that they are driven by
shocked lenders’ increased interest in originating deals with Term B due to the higher
fees (and thus, greater profitability) entailed, rather than for its contribution to their
deleveraging strategy. In this section, we explore the characteristics of syndicated
loan deal contracts arranged by WorldCom-affected securitizing banks. The aspects
we focus on are covenant strictness, maturity, and spread.
The results for loan conditions provide counterevidence against the alternative ex-

planation that ourmain results are driven solely by shocked lenders’ increased interest
in originating loan tranches that carry higher profits, rather than by any securitization-
related benefit. If this were the case, we would expect to observe more lenient condi-
tions in these loans; covenants would be weakened, loan maturity would be longer,
and loan spread would be higher. Because our results fail to substantiate this alter-
native argument, we conclude that the higher profits linked with Term Bs are not the
main motive for shocked securitizing lenders to arrange them.
As suggested by Murfin (2012),15 recent borrower defaults inform the lenders of

their own screening ability, thereby influencing their contracting behavior in future

15. We use a different measure of covenant strictness based on Bradley and Roberts (2015) because
our analysis occurs at the loan-deal level, whereas Murfin (2012)’s analysis focuses on the borrower level.
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deals and inducing the lenders to impose tighter contracts. In line with this theory, we
should expect that lenders facing shocks will originate deals with stricter covenants
than their peers in the syndication lending market. At the same time, securitization
is often associated with lower incentives to monitor the loans (Wang and Xia 2014);
therefore, we should expect shocked securitizing lenders to draft more lenient con-
tracts compared to shocked nonsecuritizing lenders.
In Table 10, Panel A, we assess whether the strictness of covenants changes after

the shock depending on lenders’ access to the securitization market. We adopt the
baseline triple DID model and replace the dependent variable with covenant strict-
ness. Because our main analysis revealed securitized lenders’ increased involvement
in the origination of deals containing Term B, we seek to determine whether the
covenants in these deals are affected differently.
We find a weakly significant increase in covenant strictness among the deals that

are arranged by WorldCom-affected lenders after the shock (beta = 0.584*), thus
supporting the findings in Murfin (2012). However, the deals arranged by shocked
lenders with CLO access evinced a significant decline in covenant strictness. Even
when considering the total effect on covenant strictness among securitizing banks af-
ter the shock, this trend remains negative (total effect = −0.974 + 0.584 = −0.39)
supporting the hypothesis of Wang and Xia (2014) and Keys et al. (2010), that is,
that securitizing banks reduce monitoring when they arrange loan deals with the
intention of securitizing. When we split the sample into deals with and without
Term B, although the decrease of covenant strictness is amplified among securitiz-
ing banks (beta = −1.172), the coefficient is not statistically significant. Overall,
we find some evidence of covenant change that is consistent with previous findings;
however, the effect was not necessarily concentrated among the deals involved in
securitization.
We then proceed to analyze whether the deals arranged by shocked securitizing

banks are associated with different loan characteristics. In a triple DID specifica-
tion similar to that used in our main analysis, we test whether shocked securitizing
lenders arrange deals with different levels of maturity and spreads compared to non-
securitizing lenders after the shock. When lenders experience capital constraints and
turn to securitization, they may become involved in loans with longer maturity and
higher spreads. Longer maturity implies higher fees, given that fees are often pro-
portional to loan maturity (Gottesman and Roberts 2004), and high spreads imply
rapid expansion of the borrower pool through inviting a wider range of borrowers
into lending (potentially subprime borrowers). In Table 10, Panels B and C report
the results of our tests for deal characteristics and illustrate that securitizing lenders’
deals do not entail significantly different loan characteristics in terms of maturity and
spread.
The results for loan conditions provide counterevidence against the alternative ex-

planation that ourmain results are driven solely by shocked lenders’ increased interest
in originating loan tranches carrying higher profits, rather than by any securitization-
related benefit. If this were the case, we would expect the loans to entail more lenient
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TABLE 10

Deal Conditions: Covenant, Maturity, and Spread

Panel A: Covenant strictness

(1) (2) (3)
All deals Without Term B With Term B

CLO Access × Post × WC −0.974** −0.101 −1.172
(0.457) (0.456) (0.764)

CLO Access × Post 0.258 −0.441 0.203
(0.311) (0.312) (0.443)

Post × WC 0.584* 0.317 0.342
(0.313) (0.353) (0.690)

Observations 1,458 604 771
Adjusted R2 0.519 0.538 0.243
Lender FE & borrower industry-Time FE Y Y Y

Panel B: Maturity

(1) (2) (3)
All deals Without Term B With Term B

CLO Access × Post × WC −0.026 −0.079 0.087
(0.095) (0.129) (0.125)

CLO Access × Post 0.031 0.037 −0.071
(0.051) (0.081) (0.061)

Post × WC −0.004 0.044 −0.119
(0.076) (0.084) (0.115)

Observations 4,774 3,296 1,378
Adjusted R2 0.222 0.257 0.217
Lender FE & borrower industry-Time FE Y Y Y

Panel C: Spread

(1) (2) (3)
All deals Without Term B With Term B

CLO Access × Post × WC 0.052 0.245 −0.202
(0.158) (0.193) (0.280)

CLO Access × Post 0.262** 0.028 0.084
(0.114) (0.161) (0.145)

Post × WC −0.020 −0.221 0.261
(0.129) (0.151) (0.261)

Observations 3,664 2,227 1,366
Adjusted R2 0.364 0.328 0.195
Lender FE & borrower industry-Time FE Y Y Y

Note: This table reports the regression results from the triple difference-in-difference model that test whether the WorldCom-affected banks
with CLO access change the deal conditions after the shock. The explanatory variable is the triple interaction term among CLO access, Post,
and WorldCom-affected lender. CLO Access is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1
if the observation is in the postshock period. WorldCom is equal to 1 if the lender is affected by WorldCom, and 0 otherwise. The dependent
variable is covenant strictness measured following Bradley-Roberts (2015) in Panel A, deal maturity measured in months and log-converted
in Panel B, or deal spread measured by weighted average of facility spreads in the same deal expressed in percentages in Panel C. Column
(1) presents the results for all deals, column (2) for deals without Term B facilities, and column (3) for deals with Term B facilities. Lender
fixed effects and (borrower industry × time) fixed effects are included. *p < 0.10, **p < 0.05, ***p < 0.01.

conditions; covenants would be weakened, loan maturity would be longer, and loan
spread would be higher. Because our results fail to substantiate this alternative argu-
ment, we conclude that higher profits in Term Bs are not the main motive for shocked
securitizing lenders to arrange them.
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6. ROBUSTNESS TEST

In this section, we run the baseline specification in equation (4) with various mod-
ifications for robustness checks. The main purpose is to address various concerns
that may arise within the interpretation of our main finding. We further probe the
identification method adopted, and we also provide evidence to rule out other poten-
tial alternative explanations.

6.1 CLO Underwriter–Collateral Manager Relationship

In this section, wemodify themethodswe employed to identify securitizing lenders
and their implications for our main finding. In the main analysis, we identified a
lender as a securitizing lender if it acted as an underwriter or collateral manager in a
CLO deal at some point before the shock. In theory, the collateral manager of a CLO
deal—who has control over portfolio construction and the monitoring of portfolio
performance—is supposed to be independent from the underwriter of the CLO deal.
This means that underwriters do not influence collateral managers’ decisions regard-
ing which loans will be purchased by the CLO vehicle they are managing—that is,
securitizing lenders that are underwriters, but not collateral managers, cannot exert
full control over the securitization process. In practice, however, collateral managers
and underwriters may interact in various ways. One possibility is that large invest-
ment banks acting as underwriters establish or purchase smaller financial institutions,
which they appoint as collateral managers for their own securitization vehicles. In this
type of relationship, underwriters are more likely to possess negotiation power over
CLO deal-related decisions, including collateral composition, due to their preexist-
ing relationship and strong influence with the collateral manager. Even if underwriters
and collateral managers are not strongly bound by such a relationship (via ownership),
there is evidence that underwriters of CLO deals do indeed exert influence over port-
folio constructions because they are, in general, larger and more influential than the
collateral managers with whom they share interwoven interests (Chernenko 2017).
Nonetheless, a relevant concern for our case is the possibility that our results may

be driven entirely by such cases where underwriters and collateral managers are con-
nected, and that the results do not hold for more common cases where the collateral
managers are independent. To determine whether lenders that are underwriters with-
out connections to collateral managers also originate more Term B after the shock,
we run a regression that excludes cases in which the CLO underwriter has close ties
to the collateral manager of the same CLO deal via a parent company. For example,
we would exclude cases in which the underwriter is Goldman Sachs International and
the collateral manager is Goldman Sachs Asset Management.
By presenting the results in Table 11, we confirm that our main result is not wholly

reliant on cases in which underwriters exert a more direct influence over collateral
managers. We find positive and significant coefficients for our variable of interest in
columns (5) and (6). This, in turn, indicates that even in cases where the collateral
manager is ostensibly more independent, the underwriter nevertheless exerts some
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TABLE 11

Probability of Being Lead Arranger: Subsample of CLO Underwriters that are not Collat-
eral Managers

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × WC 0.059* 0.062** 0.005 0.009 0.139** 0.140**
(0.030) (0.029) (0.026) (0.025) (0.061) (0.060)

CLO Access × Post −0.021 −0.020 −0.020 −0.020 −0.016 −0.016
(0.020) (0.019) (0.019) (0.017) (0.024) (0.024)

Post × WC 0.020 0.017 0.032* 0.028 0.004 0.004
(0.014) (0.014) (0.018) (0.018) (0.035) (0.035)

Observations 36,932 36,932 22,545 22,545 13,907 13,907
Adjusted R2 0.162 0.165 0.129 0.135 0.245 0.246
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table repeats the regression analysis in Table 5 by excluding those deals in which the same bank undertakes CLO underwriter
role and collateral manager role. The explanatory variable is the triple interaction term among CLO access, Post, and WorldCom-affected
lender. CLO Access is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1 if the observation is in
the postshock period. WorldCom is equal to 1 if the lender is affected by WorldCom, and 0 otherwise. The dependent variable—Prob(Lead
Arranger)—is a binary variable that is equal to 1 if the lender is a lead arranger in the loan deal, and 0 otherwise. Columns (1) and (2) present
the results for all deals, columns (3) and (4) for deals without Term B facilities, and columns (5) and (6) for deals with Term B facilities.
Columns (1), (3), and (5) are using lender, borrower industry, and time fixed effects. Columns (2), (4), and (6) are using lender fixed effects
and (borrower industry × time) fixed effects. *p < 0.10, **p < 0.05, ***p < 0.01.

degree of control over the CLO loan purchase, and furthermore, that the underwriter
changes its loan origination behavior in response to increased interest in arranging
deals with Term B facilities.

6.2 Reputational Effect

In this section, we construct a test that addresses the concern that the WorldCom
lenders’ negative reputations may influence their lending behavior and are thus the
principal driver of our main findings. It is important to show that, even if reputation
damage can be discussed as an alternative explanation for changing lending behavior
as pointed out by Lin and Paravisini (2012), it is not the sole cause of our result it.
To conduct this test, we exclude from our main analysis those lenders whose rep-

utations suffered the most serious damage fromWorldCom’s collapse, namely, those
who were acting as lead arrangers for WorldCom’s outstanding deals at the time of
its collapse. Lead arrangers’ reputations suffer the most at the time of borrower col-
lapse, given that principal screening and monitoring duties lie with them. Based on all
U.S. bankruptcies between 1990 and 2005, Gopalan, Nanda, and Yerramilli (2011)
demonstrate that large-scale bankruptcies engender reputation damage mostly for the
lead arrangers. As a result, the lead arrangers are less likely to arrange loans, must
retain larger fractions, and are less likely to attract participant lenders. Excluding the
lead arrangers of the WorldCom deals should mitigate the concern that our results
are driven by a reputation shock. When excluding the lead arrangers, we also observe
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TABLE 12

Probability of Being Lead Arranger: Subsample Excluding Deals by WorldCom’s Lead Ar-
rangers

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × WC 0.034 0.037 0.013 0.019 0.098** 0.100**
(0.030) (0.030) (0.033) (0.033) (0.047) (0.049)

CLO Access × Post −0.017 −0.016 −0.037* −0.035* −0.006 −0.005
(0.019) (0.018) (0.020) (0.019) (0.024) (0.025)

Post × WC 0.011 0.008 0.028 0.023 −0.018 −0.018
(0.016) (0.016) (0.021) (0.022) (0.028) (0.028)

Observations 33,023 33,023 21,657 21,656 10,875 10,875
Adjusted R2 0.167 0.170 0.138 0.144 0.268 0.272
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table repeats the regression analysis in Table 5 by excluding those deals whose lead arranger is identified as the lead arranger of
the WorldCom syndication deals that were outstanding at the time of the WorldCom demise. The explanatory variable is the triple interaction
term among CLO access, Post, andWorldCom-affected lender. CLOAccess is equal to 1 if the lender was CLO underwriter or manager before
the shock. Post is equal to 1 if the observation is in the postshock period. WorldCom is equal to 1 if the lender is affected by WorldCom,
and 0 otherwise. The dependent variable—Prob(Lead Arranger)—is a binary variable that is equal to 1 if the lender is a lead arranger in the
loan deal, and 0 otherwise. Columns (1) and (2) present the results for all deals, columns (3) and (4) for deals without Term B facilities, and
columns (5) and (6) for deals with Term B facilities. Columns (1), (3), and (5) are using lender, borrower industry, and time fixed effects.
Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed effects. *p < 0.10, **p < 0.05, ***p < 0.01.

that they are securitizing lenders. Their exclusion addresses the concern that they may
behave differently in both the syndicated lending market and the CLO market after
the shock.
The results in Table 12 are in line with our main evidence, indicating an increase

in securitizing lenders arranging deals with Term B after a shock. The coefficients in
columns (5) and (6) are positive and significant, although the magnitude is slightly
lower. This lends additional support to the assumption that our results are not driven
purely by a reputational shock.
Although reputational damage is not the main driver of our results, we recog-

nize that reputational issues may affect different types of banks differently. Because
securitizing lenders are larger and typically well-established banks, they may be
more concerned about their reputation and their capitalization against peers, and thus
more prone to deleveraging when shocked. Securitizing lenders typically adopt more
market-based funding models andmay be more affected by changes in the bank’s per-
ceived risk profile after the shock (higher funding costs). However, consistent with
our mechanism, we should expect these lenders with more reputational challenges to
have greater incentive to deleverage, making them likely to offload more risk at the
margin when shocked.
An additional piece of counterevidence to the effect of reputational damage is that

the securitizing lenders could significantly increase their issuance of CLO securities
after the shock, as shown in Table 4. If a bank’s reputation is damaged, the harm will
likely extend to all areas of business the bank is involved with, including CLOmarket
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activities. Therefore, the fact that these banks were able to continue strengthening
their positions in the CLO market indicates that they were not seriously impacted by
reputational damage.

6.3 Adjacent Events: Enron’s Collapse and the 9/11 Terror Attacks

In December 2001, shortly before theWorldCom event, Enron filed for bankruptcy
under Chapter 11 of the U.S. Bankruptcy Code; at the time, it was the largest
corporate bankruptcy filing in the U.S. history. In this section, we address the col-
lapse of Enron due to its adjacent timeline (Enron precededWorldCom in bankruptcy
by just 6 months) and similarities in the events (fraudulent accounting and abrupt
bankruptcy).
Enron’s effect on securitizing banks’ CLO activities can either reinforce CLO ac-

tivities for the same reason in our WorldCom hypothesis or it can do the opposite, for
the following reasons. Unlike the WorldCom case, in which the accounting book was
simply fraudulently recorded, Enron’s collapse rose out of accounting fraud based on
special-purpose entities, highlighting the negative role of corporations’ off-balance-
sheet activities (Loutskina 2011). As a result, Enron-induced regulatory discussions
were meant to introduce more stringent rules about (off-)balance-sheet management,
eventually causing the securitization market to stall, given that CLO syndication is
based mainly on the syndicators’ off-balance-sheet activities. The banks may have
felt pressure from such policy debates, even if the actual policy were never imple-
mented, and thus temporarily reduced their CLO activities. At the same time, it may
have taken time for the effect of the new policy discussion to materialize.
To address the potential confounding effect of Enron’s collapse on our preshock

period, we run an additional analysis by including Enron’s lenders and their loan
origination activities in the regression. Half of the WorldCom lenders were also En-
ron lenders. Because it is impossible to separate the Enron analysis from the World-
Com analysis, due to wide overlap in the time periods, we combine the two events
as follows: (i) collate all lenders of Enron and WorldCom, (ii) identify securitiz-
ing lenders and nonsecuritizing lenders and their loans, (iii) drop the observations
between the Enron and WorldCom collapses (December 2001–June 2002) to avoid
any confounding effects in the interim term, and (iv) set the pre-Enron period as
the preevent period and the post-WorldCom period as the postevent period. The re-
sults we find from this analysis are consistent with our analysis of WorldCom alone
(Table 13) with similar magnitude and significance level for the coefficient. Thus,
even if Enron could influence our analysis, this would be in line with the WorldCom
results.
Another significant event included in our sample period is the 9/11 terror attacks in

the United States in 2001. Although it is no straightforwardmatter to predict the direct
effect of 9/11 on the securitizing lenders’ securitization or lending activities—given
that this was a global shock of unprecedented proportions that could have shifted
the daily practices in every aspect of society, even if only temporarily—we run a
robustness test that excludes this period from the preshock period. As in Table 14, we
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TABLE 13

Probability of being Lead Arranger in Syndicated Loan Deals: Enron and WorldCom

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

Sec × Post × Enron 0.023 0.023 −0.031 −0.028 0.120** 0.114**
(0.033) (0.033) (0.037) (0.038) (0.049) (0.049)

Sec × Post 0.012 0.015 0.009 0.004 0.018 0.020
(0.024) (0.024) (0.031) (0.031) (0.029) (0.029)

Post × Enron −0.023 −0.022 −0.002 −0.004 −0.056** −0.054**
(0.016) (0.016) (0.019) (0.019) (0.025) (0.025)

Observations 33,736 33,736 20,870 20,870 12,395 12,395
Adjusted R2 0.173 0.177 0.146 0.139 0.273 0.268
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table reports the regression results from the triple difference-in-difference model that measures whether lenders with CLO access
are more likely to be a lead arranger in a syndicated loan deal after a shock. The treated (shocked) banks are those that were lending to
Enron and WorldCom at the time of their demises. The loans originated in the period between the collapse of the two firms are excluded from
the sample. The explanatory variable is the triple interaction term among CLO access, Post, and Enron & WorldCom-affected lender. CLO
Access is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1 if the observation is in the postshock
period. Enron-WorldCom is equal to 1 if the lender is affected by Enron or WorldCom, and 0 otherwise. The dependent variable—Prob(Lead
Arranger)—is a binary variable that is equal to 1 if the lender is a lead arranger in the loan deal, and 0 otherwise. Columns (1) and (2) present
the results for all deals, columns (3) and (4) for deals without Term B facilities, and columns (5) and (6) for deals with Term B facilities.
Columns (1), (3), and (5) are using lender, borrower industry, and time fixed effects. Columns (2), (4), and (6) are using lender fixed effects
and (borrower industry × time) fixed effects. *p < 0.10, **p < 0.05, ***p < 0.01.

TABLE 14

Probability of Being Lead Arranger: Excluding post-9/11 Period from the Preshock Period

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × WC 0.043 0.046 0.020 0.021 0.107** 0.108**
(0.030) (0.029) (0.031) (0.030) (0.053) (0.052)

CLO Access × Post −0.017 −0.016 −0.051** −0.049** 0.011 0.014
(0.018) (0.018) (0.021) (0.020) (0.023) (0.023)

Post × WC 0.017 0.015 0.022 0.020 0.012 0.012
(0.015) (0.014) (0.018) (0.018) (0.033) (0.033)

Observations 36,035 36,035 21,555 21,555 14,011 14,011
Adjusted R2 0.173 0.176 0.133 0.139 0.276 0.277
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table repeats the regression analysis in Table 5 excluding post-9/11 from the preshock period, therefore excluding deals originated
between September 11, 2001 and March 31, 2002. The explanatory variable is the triple interaction term among CLO access, Post, and
WorldCom-affected lender. CLO Access is equal to 1 if the lender was CLO underwriter or manager before the shock. Post is equal to 1 if
the observation is in the postshock period. WorldCom is equal to 1 if the lender is affected by WorldCom, and 0 otherwise. The dependent
variable—Prob(Lead Arranger)—is a binary variable that is equal to 1 if the lender is a lead arranger in the loan deal, and 0 otherwise.
Columns (1) and (2) present the results for all deals, columns (3) and (4) for deals without Term B facilities, and columns (5) and (6) for
deals with Term B facilities. Columns (1), (3), and (5) are using lender, borrower industry, and time fixed effects. Columns (2), (4), and (6)
are using lender fixed effects and (borrower industry × time) fixed effects. *p < 0.10, **p < 0.05, ***p < 0.01.
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TABLE 15

Carillion: Probability(Lead Arranger) in Syndicated Loan Deals

Prob(Lead Arranger)

All deals Deals without Term B Deals with Term B

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

CLO Access × Post × Carillion 0.024* 0.027** 0.023 0.026 0.023* 0.024*
(0.013) (0.012) (0.021) (0.020) (0.014) (0.015)

CLO Access × Post −0.007 −0.009 −0.003 −0.005 −0.011 −0.010
(0.009) (0.009) (0.012) (0.012) (0.009) (0.009)

Post × Carillion −0.025*** −0.027*** −0.021*** −0.023*** −0.028*** −0.029***
(0.006) (0.006) (0.006) (0.006) (0.010) (0.011)

Observations 168,024 168,024 131,088 131,088 36,638 36,637
Adjusted R2 0.370 0.372 0.337 0.339 0.342 0.354
Lender, borrower industry, & time FE Y N Y N Y N
Lender FE & borrower industry-Time FE N Y N Y N Y

Note: This table repeats the regression in Table 5 by replacing the shock fromWorldCom’s collapse to Carillion’s bankruptcy. The explanatory
variable is the triple interaction term among CLO access, Post, and WorldCom-affected lender. CLO Access is equal to 1 if the lender was
CLO underwriter or manager before the shock. Post is equal to 1 if the observation is in the postshock period. WorldCom is equal to 1 if
the lender is affected by WorldCom, and 0 otherwise. The dependent variable—Prob(Lead Arranger)—is a binary variable that is equal to
1 if the lender is a lead arranger in the loan deal, and 0 otherwise. Columns (1) and (2) present the results for all deals, columns (3) and
(4) for deals without Term B facilities, and columns (5) and (6) for deals with Term B facilities. Columns (1), (3), and (5) are using lender,
borrower industry, and time fixed effects. Columns (2), (4), and (6) are using lender fixed effects and (borrower industry × time) fixed effects.
*p < 0.10, **p < 0.05, ***p < 0.01.

find consistent results of unchanged magnitude and significance, even after excluding
those samples that could have been affected by 9/11.

6.4 Recent Shock: Carillion’s Bankruptcy

In this section, we implement the main analysis using a more recent bankruptcy
case. WorldCom was one of largest and most unexpected bankruptcies in history,
thus providing a clean setup to test banks’ response. Furthermore, the documenta-
tion by Lin and Paravisini (2012) of WorldCom’s strong negative impact on banks
encouraged further probing into the incident. However, some may raise concerns
about the validity of the results within the context of more recent years’ CLO mar-
ket activities.
To address this concern, we repeat our analysis using Carillion’s 2018 bankruptcy

in the United Kingdom. By selecting a recent default event, we ensure that the default
is unexpected and the defaulting company is large enough to influence its lenders in
the syndication lending market. In addition, the defaulting company’s lenders must
include an adequate number of securitizing banks. Based on these criteria, we select
the collapse of the United Kingdom’s largest construction firm, Carillion. Although
the firm had reported warnings about its profitability since July 2017, its bankruptcy
filing came as a surprise to most because of the company’s strong ties with the UK
government, which ultimately refused to bail it out.
According to the DealScan data, during the 2 years leading up to its bankruptcy,

Carillion had eight syndicated loan deals outstanding. Eighteen banks were involved
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in these deals, supposedly being negatively affected by Carillion’s bankruptcy; seven
of themwere securitizing banks. The rest of the analysis follows the steps of the triple
DID analysis in our WorldCom case.
The results from the Carillion case are presented in Table 15. The results from

Carillion’s lenders also suggest that securitizing banks are more likely to be lead ar-
rangers in deals with Term B after the collapse of Carillion. We find a significant
positive increase in all deals’ arrangements by securitizing lenders. However, the sig-
nificant increase is concentrated only in those banks’ involvement in deals with Term
B when we separate these samples from the deals without Term B. This is consistent
with our findings in theWorldCom case and indicates that, even after a long period of
evolution in the CLO market, CLO remains a means for banks to adapt to a negative
shock, thus aiding in their deleveraging strategies.

7. CONCLUSION

Our study aims to examine whether lenders’ direct access to the CLO market en-
ables them to respond to a negative shock to their balance sheet capacity in a way that
differs from the responses of other shocked lenders who do not have direct access to
the securitization market. We document that, compared to nonsecuritizing lenders,
securitizing lenders more frequently arrange deals with easy-to-sell Term B facilities
after experiencing a negative shock. This supports our hypothesis that these banks
switch their loan origination model from on-balance-sheet lending to off-balance-
sheet lending when they experience more binding capital constraints due to a nega-
tive shock.
We identify lenders that experienced a shock due to WorldCom’s collapse. In the

CLO market, we find that the shocked securitizing lenders increased their CLO is-
suance after the shock, compared to other securitizing lenders that were unaffected by
WorldCom’s demise. In the syndicated lendingmarket, we find that shocked securitiz-
ing lenders became more actively engaged than shocked nonsecuritizing banks in ar-
ranging deals that contain facilities more likely to be securitized, namely, Term B. For
those deals that do not contain securitizable facilities, we do not find significant dif-
ferences between the two types of lenders. Our findings are generated by a triple DID
setup in which we compare shocked securitizing banks not only to shocked nonsecu-
ritizing banks but also to nonshocked securitizing banks. Furthermore, these results
are robust to various tests, such as controlling for the increasing demand for CLOs,
adopting a different securitization proxy, and controlling for lenders’ preshock char-
acteristics. In addition, we find that the securitizing lenders also adjust their choice of
deals according to the size of the facilities within the deal. In line with their goal to
arrange more deals with offloadable facilities, the securitizing lenders choose deals
with smaller-sized on-balance-sheet facilities (Term A) and larger-sized off-balance-
sheet facilities (Term B).
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Beyond the main findings, we find no significant differences between the deals
arranged by securitizing lenders and the deals arranged by nonsecuritizing lenders
in terms of covenant strictness, maturity, or spread. These findings indicate that, al-
though securitizing lenders shift their lending strategy toward off-balance-sheet lend-
ing to cope with shocks, their reactions are limited to changes in the types of deals
they arrange.
Through various robustness checks, we rule out the alternative hypothesis that our

results are valid only for lenders with strong ties to the CLO collateral managers
(and thus to their portfolio) and/or the possibility that lenders’ specific type of deal
arrangement is related to the reputational damage associated with the shock created
by WorldCom’s collapse, rather than direct access to the CLO market. We also ex-
clude the possibility that the findings contain confounding effects from the 9/11 terror
attacks or Enron’s collapse–two events that occurred during our sample period. Fi-
nally, we demonstrate that our results hold in the recent CLO market by showing that
similar results are found for a comparable recent shock in the syndicated loan market,
namely, the collapse of the United Kingdom’s largest construction firm, Carillion.
Overall, our paper demonstrates that lenders actively leverage their role as collat-

eral manager or underwriter in the CLO market when they are negatively shocked.
The overall impact on loan supply is consistent with our hypothesis that banks adapt
their lending strategy (on-balance-sheet versus off-balance-sheet) depending on their
capital requirement or deleveraging needs.
The interplay between securitizing lenders and corporate borrowers in the CLO

market is a topic of increasing relevance for policymakers, because both lenders and
corporate borrowers are becoming increasingly dependent on this market. Our results
contribute to revealing an important channel through which lenders can minimize the
effects of an idiosyncratic shock by increasing their reliance on the securitization
market. Our main contribution is in providing evidence for banks’ use of simple se-
curitization structures in a time of a well-functioning securitization market, rather
than addressing complex deals in distressed market conditions.
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